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PREFACE  TO  THE  FIFTH  EDITION. 


The  necessity  tor  a  iu-\v  lidilion  of  "  Peduilrics"  affords  aii  opporluiiily 
to  introduce  many  i/lmnges  wliifli  will,  it  is  believed,  brin;;  tlie  siilijeet- 
niatter  up  to  the  standard  required  by  Uie  recenl  advances  wliieli  have 
been  made  in  Iho  investigation  of  disease  and  in  the  modern  methods  of 
trfalment.  To  accompiisli  this  it  has  been  necessary  to  rewrite  in  lai^i? 
pari  the  divisions  on  The  Care  of  Premature  Infants,  Feeding.  Diseases  of 
Uie  Gastro-enteric  Tract,  classified  on  an  tliologic  basis  for  tlie  first  lime 
in  Uie  history  of  lliis  important  division  of  medicine.  Diseases  of  llie 
Nervous  System,  Klisuinalic  Fever,  and  the  Acuti?  and  Chronic  Aflections 
of  the  Joints.  The  remaining  articles  have  been  carefully  reviewed  and 
corrected.  Twenty-eight  new  photographs  and  radiographs  and  one 
colored  plate  liave  been  added. 

The  work  of  rewriting  and  revising  tliis  and  the  previous  two  cditiojis 
has  so  largely  been  shared  with  nie  by  Dr.  Maynard  Ladd  that  I  gladly 
Hckiiowledge  my  indebtedness  to  him  for  his  faithful  and  accurate  work. 
Cspc^cially  in  the  articles  on  Feeding,  on  the  Blood,  and  on  "  Premalun* 
Infants."  Ills  work  has  done  much  lo  make  this  edition  superior  to  its 
pri'dfcessors, 

Sincere  tlianks  are  given  to  all  those  who  Imve  aided  in  tbe  work,  par- 
ticularly to  Dr.  George  A.  Watcnnan  for  S|)etial  infoniiation  in  regani  to 
Diseases  of  the  Nervous  System,  to  Dr.  Charles  Hunter  Dunn  for  his 
assislam-e  in  reconslntcting  the  division  on  Diseases  of  the  (iastro-cnloric 
Tract  and  Ihe  article  on  Rheumatic  Fever,  to  Dr.  Percy  Brown  and 
Dr.  A.  W.  Geoi^e  for  aid  in  collecling  the  radiographs  and  pliotographs, 
lo  Mr,  F.  W.  Howe  for  information  in  regard  to  the  elements  of  milk  and 
cereals,  and,  finally,  to  Dr.  John  Lovett  Morse  and  Dr.  John  H.  McCullum 
for  many  valuable  suggestions. 

TuOKAs  Morgan  Rotch. 

197    COMNONWULTII    AVK.,     Uo9tu;i,     MtSaACHVSETTS, 
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Whks  another  edilion  of  tliis  work  was  railed  for  it  was  found  neces- 
sar)'  lo  rewrite  it  in  order  to  bring  it  iiilo  accord  with  the  advances  whicli 
have  been  made  in  Ihe  subject  of  Pediatrics  during  the  past  six  years. 
It  is,  therefore,  offered  to  tlie  Profession  as  practically  a  new  book.  The 
order  in  wliich  the  different  subjects  have  been  trealcd,  and  the  relative 
Bpace  assigned  to  tlieni,  have  in  many  instances  been  radically  changed. 
The  endeavor  has  been  made  to  emjihasize  Ihe  practical  character  of  the 
work  by  thorougliiy  syslumaliziiig  tlie  etiologj',  the  syinptomatolng^',  the 
diagnosis,  and  tlie  treatment  of  the  various  diseases.  Much  attention  has 
been  devoted  to  the  anatomy  and  pliysiology  of  early  life  and  to  the  ad- 
vances which  liave  been  made  in  the  subjects  of  infant  feeding,  of  bac- 
teriology, and  of  the  blood.  Several  new  colored  plates  and  a  number  of 
radiographs  have  been  added  to  the  illustrations. 

Ill  acknowledging  the  aid  which  I  have  received  I  owe  special  recogni- 
tion to  my  associate  and  friend,  Dr.  Maynani  Ladd,  for  liis  help  in  tlifl 
preparation  of  Ihe  entire  book.  His  interest  and  enthusiasm  Imve  been 
unllagging  and  invaluable.  My  thanks  are  also  olTercd  lo  those  who  have 
by  their  advice  enabled  me  to  remodel  the  book,  and  I  would  particularly 
acknowledge  the  information  connected  wilh  the  pathology  which  has 
been  given  so  freely  by  Professor  William  T.  rouncilman.  I  am  also 
under  much  ohiigiilion  lo  Dr.  John  H.  McC'otlum,  Dr.  Robert  W.  [.oveH, 
Dr.  John  L.  Morse,  Dr.  Algernon  Coolidge,  Jr.,  Dr.  John  Dane,  and  Dr.  John 
T.  Bowen.  Dr.  William  P.  Norihrup  supplied  for  the  previous  edition 
a  number  of  valuable  plates  ilhislrating  gastro-enteric  diseases,  and  llii'se 
plates  are  now  retained.  Dr.  Pranklin  W,  White  has  been  of  great  ser- 
vice in  the  preparation  of  the  ariicic  on  the  blood.  Dr.  Ernest  A.  Cod- 
kindly  furnished  Ihe  plates  of  the  radiographs. 

Tlie  publishers  have  shown  unfailing  courtesy  and  much  liberality. 

Finally,  I  am  greatly  indi-hted  to  my  medical  associates  throughout  the 
country  for  their  eticiinrageiiieiit,  which  has  bolh  stimulated  me  in  my 
work  and  greatly  aided  me  in  its  cumpletion. 

Thomas  MonnAN  RoTCil. 
107  CgXHumvcAkTii  AtK-iLi,  Uuaiun,  MA^^AOtcsem. 
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PREFACE  TO  THE  FIRST  EDITION. 


A  few  wortls  an.-  periiaps  needed  lo  expluhi  what  1  have  uiiderlakeii  to 

[do  in  the  following  jtagres,  and  (he  method  of  arrangement  and  classilica- 
lion  which  has  been  employed.  There  has  heen  no  alleinpl  lo  make  such 
classifiealions  as  infectious  and  non-iiifeclious  diseases,  because  our 
knowled^'o  of  the  former  is  incn-asing  Ihc  number  of  that  elasa  so  rapidly 
thai  for  me  it  no  longer  conslitutes  a  practical  division  for  teaching.    The 

[book  begins  witli  a  consideration  of  the  infant  at  birth,  and  follows  it 
through  its  various  slaves  of  development  up  to  pubertj'.  After  dwelling 
rather  more  at  len^^lii  on  normal  development  than  is  usual  in  works  on 
pediatrics,  the  abnormal  conditions  are  disrusscd.     Beginning  with  the 

I  diseases  wliich  would  naturally  be  met  with  in  the  early  periods  of  life, 
and  devoting  considerable  space  to  my  observations  on  the  blood  of  infants 

laiid  of  young  children,  the  diseases  of  Ihe  different  organs  are  then  con- 

tsidt!riHl, 

With  the  exception  of  a  few  rare  diseases  of  which  it  was  impossible  to 

Iget  satisfactory  lypi'S,  the  illiistmlions  represent  actual  cases  of  rny  own, 

flioretoforc  nnpnbtished.  The  colored  illaslralioiis  have  received  my 
rioscsl  attention,  and  tlie  patients  were  seen  personally  with  the  artist,  so 

\ns  III  insure  aci-uRicy. 

The  esljiblishment  ofnulk-laboratories  dnring  Ihe  last  three  years  has 

I  marked  a  new  era  in  preventive  medicine,  and  has  made  possible  the 
scienlilic  feeding  of  infants.  As  I  believe  that  the  medical  Ireatment  of  the 
various  ahnornud  conditioiLS  arising  in  infants  is  in  the  future  to  be  largely 
dietetic  rather  than  by  means  of  drugs,  i  have  given  unusual  promhience 
to  the  part  of  the  work  which  is  devoted  lo  fecduig. 

I   have   also   endeavored,  in  conjunction  with  my  colleagues  in   tlie 

[American  IVdiatrit  Society,  to  simplify  the  nomenelalure  of  the  various 
diw-iisi-s.  In  order  that  physicians  in  different  localities  should  by  using 
idenliciil  names  be  better  able  lo  aid  one  another  in  their  investigations, 

|A  rvvision  of  the  nomenclature  of  gastro-enterie  diseases  and  of  those  of 
Uitf  mouth  was  especially  called  for  on  account  of  the  changes  which  have 
'  followed  our  Uicreashig  knowledge  of  the  etiology  of  these  diseases. 

Thomas  Moruak  Rorcn. 

bonoo.  Mam..  OTUurn,  \S9!>. 
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pEuiATRicrt  in  a  braiicli  iif  rni-riiciii..'  nC  lhi.>  gnjalest  iirartical  iniporlaiice, 
i}Sf  wtio  frilLT  irrtn  f;i.'iicnil  [iraclici.'  will  al  ntitv  be  failed  ii|i(m  lo  treat 
liilants  and  ihildn>ii.  Tlie  |jm|)er  appreriatkin  of  tho  st-iisitive  tenipera- 
'iiicrils  and  in-eiis  "f  tliis  class  nf  palit'iits  will  be  of  jn^at  aid  in  siicress- 
fiilly  establishing  a  jinitliie  ajiion^  tlmse  wlioso  favorable  o|iinioii  may 
lake  or  mar  |iroff-ssiotiJil  suecfss.  The  dilliculties  In  be  surmounted  in 
omTtly  diat'iMislieaniit.'  aii<f  livalinj.'  yoiiiiK  childrL-ii  aiv  far  (.Tealer  fhaii 
thosi-  M'liieh  iire  ■.■iiroimlrrfd  in  adult  lite.  The  reasiin  fur  Ihis  is  thai  for 
adult  easi-s-tliere  is  some  slundard  by  wUidi  wl-  ean  be  guided,  being  our- 
si-lves  adiill^.  WhnI  slainl/inl,  liowever,  h  Ihen.'  for  Hie  feeliri^re  and 
■ensilive  oivani;«itinii  of  lii>'  chilil  ?  We  havi-  iiinii'  wittiiii  ourselves;  it 
ust  all  (roine  f^oni  long  and  {lalierd  obsi-rvaliori,  wit)i  its  rL-sulting  eXfn'- 
rienee.  The  mere  knowli-dj.'!-  Ihal  i-eriain  diseases  exist,  and  the  usual 
im-tliuds  of  dia;.'iio5liealtJi|<  them,  pp've  lo  be  very  iiiadeijiiale  when  we 
l>roii^hl  faei'  to  fare  with  a  siik  and  frflful  (Mid,  or  with  an  infant  w)io 
nnalite  to  desiTil)e  ils  syrii|ilojiiB.  Miieh  addilional  knnwledfi-  is  needed 
I  eniilile  US  to  uridi'tsliind  llie  vaiiely  <if  symjtloms  wliieli  pnay  arise  in 
,)t<-  siune  disease  aeionlirig  lo  the  ap-  and  individuality  of  the  |ialierd.  II 
flow  Well  recoj^niifed  llial  llieit-  is  a  necessity  for  making  a  speiial  study 
(  ebildreii  Ix  viind  what  is  learned  hi  the  general  rliiiieal  study  of  adnlts. 
our  knowledge  iid\ances.  We  learn  lu  appreeiaU-  thai  the  various 
inetliods  of  treutinenl  iriiisl  lie  inodilled  lo  com-spond  uol  so  luueli  to  Ihe 
spet-ial  disease  as  In  the  speeial  gri>n|)  of  symptoms  brouglit  jd)out  by  Ihe 
fUC-  of  Itie  inilividiial  and  the  phase  uf  its  d<-veliipmenl.  in  studying, 
H'u,  tilt.-  dllTefent  stagL-s  of  development  in  eliildren,  we  are  in  reality 
'<puring  an  alpliidiet,  wlurh  when  unre  Ihornngldy  maslcred  will  enal)le 
IS  III  niiil  llie  >)t)ii'ri\i.se  nliscure  lan;/u;i^'y'  pn-senli'd  In  us  for  Inuislution 
y  Ihe  viirions  diseiLses  of  early  lile.     Thi-  prnpiT  method  of  leanuiig  In 
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understand  sick  infants  and  children  is  first  to  notice  their  peculiarities 
health  and  to  follow  these  peculiarities  through  the  different  stages  of  th( 
development  up  to  puberty.  Thus,  a  pulse  which  would  indicate  i 
abnormal  condition  in  the  adult,  or  a  convulsion  which  would  be  < 
serious  import  in  the  older  subject,  may  often  be  but  physiological  i 
of  slight  consequence  in  the  child.  In  f^ct,  there  are  a  large  number  < 
physiological  and  anatomical  truths  concerning  the  young  the  knowled] 
of  which  will  simplify  to  a  great  degree  otherwise  almost  insurmountab 
difficulties  in  diagnosis.  The  lack  of  this  preliminary  training,  th 
alphabet,  places  the  student  who  is  endeavoring  to  understand  diseasi 
in  children  in  the  position  of  attempting  to  read  without  having  fir 
learned  his  letters.  It  is  the  province  of  pediatrics  to  begin  with  tl 
human  being  at  birth,  to  study  it  as  it  appears  in  the  early  hours  of  lif 
and  to  follow  it  in  its  development  during  the  periods  of  in&ncy  ar 
childhood  up  to  the  age  of  puberty.  For  purposes  of  simplidty,  w 
speak  of  infants  and  children,  the  anatomical  tuid  physiol<^cal  conditioi 
being  sufliciently  apparent  to  warrant  this  distinction  between  them.  T) 
period  of  infancy  is  usually  spoken  of  as  covering  about  the  first  tn 
years  of  life.  Its  most  distinctive  features  are  presented  in  the  fir 
twelve  months,  the  second  year,  month  by  month,  rapidly  approachir 
the  conditions  which  exbt  in  childhood.  The  second  year,  however, : 
influenced  to  such  a  d^ree  by  the  various  growing  functions  and  tissue 
that  its  picture  both  in  health  and  in  disease  resembles  more  closely  tJi 
infant  than  the  child.  Childhood  is  empirically  reckoned  from  the  en 
of  infancy  to  puberty,  or  the  beginning  of  adolescence.  A  distinctio 
must  be  made  between  the  sexes,  the  girl  becoming  a  fully  develope 
woman  some  years  before  the  boy  becomes  a  man.  The  age  of  pubert 
is  usually  reckoned  as  beginning  irom  the  twelfth  to  the  fourteenth  yeai 
Much  latitude  as  lo  age,  however,  must  be  given  for  the  special  idiosyn 
crasy  of  the  individual,  and  also  for  the  climate,  as  it  has  been  found  thi 
children  wtio  live  in  a  warm  climate  arrive  at  the  age  of  puberty  muc! 
earlier  than  those  who  are  exposed  to  the  lower  ranges  of  temperatun 
In  takhig  the  period  of  birth  as  a  starting-point  for  our  studies  we  mufi 
not  overlook  the  fact  that  it  is  simply  a  stagi'  of  development  with  whiei 
we  are  dealing,  and  not  a  perfected  being.  The  belter,  therefore,  w 
understand  the  evolution  of  the  embryo  to  the  in&nt,  tlie  better  shall  w 
be  prepared  to  appreciate  the  evolution  of  llic  infant  to  the  child  and  o 
the  ohild  to  the  adult.  It  is  especially  important  to  understand  the  stagi 
of  development  which  exists  just  before  birth,  for  on  this  depends  Ihi 
knowledge  ivhether  we  have  a  physiolof-nrally  and  anatomically  norma 
being  before  us,  or  one  that  is  abnormal.  Disease  docs  not  merely  meai 
a  patholt^cal  change  in  the  tissues,  but,  as  is  especially  well  exemplifie* 
in  the  infant,  may  simply  mean  a  retardation  or  arrest  of  development 
Thus,  what  would  be  perfectly  normal  anatomically  at  the  seventh  montl 
of  intra-uterine  life  may  at  birth  be  abnormal,  and  hence  constitute  i 
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disease.  In  liki;  niaiuier  what  may  be  normal  at  birth  may  if  it  pei-sisls 
inlo  the  second  and  third  weeks  become  an  abnormal  <;ondition.  Disease, 
Uierefore,  is  a  relative  lerni.  We  may,  however,  simplify  onr  classiliai- 
lion  of  diseases  by  adopting  two  broad  divisions  corresponding  to  tlie 
changes  which  lake  place  durinsr  intra-  and  extra-uterine  life  and  desig- 
nated as  cimffniUd}  and  rHv/iilreH.  By  congenital  diseases  we  mean  those 
resulting  from  changes  occurring  during  intra-uterine  life.  These  may 
arise  from  an  arresi  of  development  or  from  a  conlinnatidn  of  normal 
intni-uterim-  contUlions  beyond  (he  usual  period  of  tlieir  cvssalion ;  also 
those  which  are  caused  by  palhological  processes  such  as  utilamnialion. 
By  acquired,  we  mean  a  palhological  condilion  nf  exisling  tissues  occur- 
ring after  birih,  and  withonl  regard  to  the  slaft-  of  development. 

If  we  thoroughly  understand  Ihe  anatomical  conditions  existing  just 
before  birih,  we  can  intelligently  examine  (he  young  Iniman  being  as  it 
emei^es  from  the  uterus,  and  can  judge  in  Ihe  early  days  of  its  exislence 
whether  we  have  under  our  care  a  normal  infant  or  one  that  is  to  need 
special  treatment. 

II.    THE  FOETAL  CIRCULATION. 

The  (rhief  anatomical  change  which  fakes  place  at  birth  is  the  tninsi- 
lioii  from  the  iritra-ulerine  circulatory  mechanism  lo  a  form  adapted  lo 
exlra-ulerine  lili' ;  in  olher  words,  from  tlu?  oxygenalion  uf  the  blood 
through  the  placenta  to  Ihe  same  pnness  carried  on  by  the  lungs.  A 
general  knowlcdgi;  of  Ihe  fn-lal  cin-ulaliori  k.  then,  t-videnlly  uf  cijn.Hider- 
able  imporiaiice.  especially  when  il  is  considered  that  a  laiy"'  proportion 
of  Uie  cases  of  congenital  heart  disease  which  we  are  called  upon  lo 
diagnoslicale  Is  ri'presenled  by  |ierl'eclly  nornml  prenatal  conditions,  such 
as  al)sencc  of  the  ventricular  septum,  an  open  ductus  arteriosus,  or  u 
patent  foramen  ovale. 

Fig,  I  represents  the  course  of  the  (n'dj  oxy^enaled  bloinl  from  the 
placenta  to  Ihu  infant,  and  that  of  the  darker  Iblue)  deoxidized  blood 
firom  the  infatd  back  to  Ihe  pla<'enla.  We  must  consider  Ihal  in  llie  fn-tiis 
the  lungs  are  in  a  collapsed,  inert  condilion,  peiforming  no  part  in  the 
firljil  economy,  bill  remaining  quiescent  until  called  upon  to  )ierrorm  Iheir 
special  function  al  birih.  The  true  lung  of  the  tielns,  Iheretnre,  is  repin.'- 
senled  by  Ihe  placenta  of  Ihe  mother,  II  is  here  that  the  blood  is  oxygen- 
jiled.  and  is  carried  by  niean.s  of  the  umbilical  vi-iii  dircdly  Ihpmgh  the 
umbilicus  of  the  fietns  to  the  livi-r,  as  seen  in  the  diiignun.  In  the  livi-r, 
Ihe  umbilical  vein  divides  into  Ihrei'  branches:  (1)  the  smallest,  carries 
the  liloiiil  iliredly  In  (lie  liver  lissue,  whence  it  is  relunii'd  as  in  the  ailult 
to  Ihe  inferior  cava  by  ttie  liep.Ttic  veins;  (2)  the  laivest  portiiiii  meets 
and  mixes  with  the  blood  from  Ihe  portal  system,  and  is  distributed  with 
it  lo  the  liver;  (.I)  Ihe  remaining  portion  is  ciu-ried,  by  a  vessel  calli-d  Ihe 
tlurtUM  vrnitmiA,  directly  lo  the  inferior  cava,  where  il  meets  the  deoxidized 
blood  from  the  lower  extremities,  mixes  with  it,  and  is  carried  to  the  right 
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aiirii-li-:  liere.  instoad  of  passiiij;  as  in  thi-  aihilt  irilo  tlir  ri-,'lil  vt'iilricU'Tll 
ie  dirw-U-ci  by  a  iiit-nibraiie,  called  tin-  KuntachUin  rain;  thmugli  aji  upeiuii^j 
between  the  two  auricles,  called  the  foramen  ovale,  inio  tlie  leil  auric-)t>J 
II  then  passes  into  the  U'd  venfriile  thnmjili  llie  iiiilr.il  nrilii  i'.  and  lln-nrej 
tlirough  th-'  aiiriic  oritiic  into  the  aorta.     Tlir  ffrejitcp  pnil  of  Ihc  bliiod-j 
current  is  then  carried  by  the  carotid  and  siibriavian  artcpies  to  the  heaiif 
and  n|i[itT  extn.'rnilics,  where,  alter  doing  its  work  in  vitaii/.iiit(  the  tissuesi' 
ajid  takin)f  up  their  waste  (a  small  portion  also  passint;,  as  usual,  into  the 
des^'endinp aorta),  it  Lsri'tiirned  a-s  deoxidized  blood  lhr(int;li  the  vt-inslolhe, 
superior  cava  into  the  riirlit  auricle.  Ihence  thn)n^h  the  Irirnspid  orifice  into 
Ibe  ri((hl  ventricle,  and  up  Ihnjugh  the  pulmonary  ariery,  when-  a  small 
portion  is  distributed  as  usual  to  the  lini(js,  while-  the  rt.'iiiainiiifr  porlioji  is 
carried  direclly  over  to  llie  descending  aorta  by  a  vessel  lalled  the  dwtii« 
aHi-rimiiM.     It  here  mixes  with  the  small   portion   of  oxyKenati-d  aortic 
blood  mentioned  above,  and  passes  down  the  aurta,  bring  dislrjbnti'd  on 
ila  way,  as  in  the  adult,  until  it  reaches  the  internal  iliac'  arteries.     From 
Uiese  arteries  it  rs  i-arried,  by  braiiehes  called  the  nmbilivnl  urfmcfl.  through 
tbe  umbilicus  back  lo  the  cord  and  placenta.     Thus,  by  suiiply  referriiit 

to  this  diam'am,  we  tan   tell  at  a  glanct 
wliich  part  of  the  young  infant  should  bt 
must  developed,  and   the   n-asons   for  it 
A  noticeable  point  of  eUnical  interest,  ii 
Iracirig  Ihe  cnui-se  tif  llie  fielal  lin-ulalioii 
is  thai  the  fresJi  oxygenated  blood  ts  niaillb 
carried  lo  the  liver,  liead.  and   upper  ex 
(remilies,   while   Ihe  devitalized    blooil   i 
distributed  to  the  Ihomx  and  lower  es 
Iremilies.     We  should    llieivfore    exptjcl 
and  we  shall  lind  il  lo  he  lrui\  when  w 
examine  a  normal  new-born  inlant.   Ilia 
llie  Ill-ad  is  larger  than   tlic   tliorax,   Itii 
the    :ibdojiieii    is    prominent   Iroui    col 
liiining    Ihe    large    livfT,    aud     that    th 
legs    arc   insignilieajit    and   poorly  duli 
oped. 

When  the  placi-nlal  ciri-iilalinn  is 
off,  an  increaseil  amount  of  blood  is  car 
by  Ihe  pulmonary  ajHery  to  the  lungs,  ati 
liy  degrees  tlie  fn'tal  tiriulafion  is  rt-placf 
by  that  of  extra-uterine  life. 
The  diiHus  rrno«ii«  and  thtciu«  arlfrioHun  become  fibrous  cords. 
The  Eunlnvhian  ra/rc  disappears. 
The  fririiiimi  nrtilr  closes. 

Tlie  iimliU'iiiil  rriii  and  iiiiiiiHi<ii/  nr/mltit  become  nblilerateil,  with  11 
cxccplion  of  till-  lowvr  parts  of  tin-  taller. 
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^^^  tJiii'iiif,'  I  tip  tirst  two  wcrks  of  iiil;iin.'j*  wt-  tiiaj  have  I'oiniilidiis  i-xisi- 
Binif  physiolt^cally  wliirli  hIIit  Itial   lime  would  bccunni  |jaUiot(Ji.'ii.'iil,  and 
H'heiice,  to  he  well  grounded  in  the  diagnosis  of  disease  in  the  infeid,  we 
must  apfireciali'  Iho  in»|joHiiiirt'  oC  tliese  facts. 

Ih\.  2  rt'i»resents  a  heart  taken  from  an  infanl  two  days  dIiI,     It  is  of 
natural  size,  and  shows  (lie  ductus  aHerinaus  <;onnectintj  the  aortic  and 
Ittilinoiiary  arlenes, 
in.    THE  INFANT  AT  TERM. 
By  the  infanl  at  lemi  we  mean  one  that  lias  been  bom  at  the  tennina- 
tinn  nf  what  L^  considered  the  usual  period  of  pregnancy,  two  hundred 
■  and  fifc'hty  days. 
SKIN. — A  nonnally  developed  fa-tus  when  it  Hrst  emerges  from  the 
uterus  has  a  n?ddi'ni-d  skin  and  is  covered  thickly  in  many  parts  by  a 
substanci'  made  up  of   the  contents  of  the  anniiutic  sac,  in  which  Ihe 
[ftEtus  has  been  tloalin^',  and  of  the  excretion  of  tlie  sebaceous  glands. 
sid)slance  is  called   the  rentlr  eajieom.     In    certain  rare  ca.ses  also 
:  .sctiactdus  matter  is  so  universal  and  so  irnpenetrabte  .ts  to  constitute 
la  disease  of  serious  import,  and  at  times  even  to  cause  death.     Infants 
[alsn  may  be  bom  witli  ftie  skin  almost  eidimty  free  from  the  vernix  caswisa. 
[Aflerllie  iiifaid  tmsbeen  bathed,  and  t!ie  verinx  caseosa  tiasbeen  removed, 
[it  sliould  |iresent  Ihe  color  of  a  liealthy  skin  reacting  normally  to  its  external 
sunvjunilings.     The  skin  slioidil  usually  he  some  shade  of  delicule  pink. 

(>i:\EitAi,  DEscnieriov, — ^Thc  li'uli/  and  limhi  stionld  bu  well  rounded, 

ihe  rri/  vigoiims,  tlic  extremities  warm,  and  the  grasp  of  the  lunnh  slmnij: 

trid  active.     The  hair  at  birth  is  often  thick,  dark,  and  quite  long,  pertmps 

til  '1  cm.  (1  lo  2  inches),  but  we  also  frequeidly  find  Ihe  hair  to  be  sliort. 

|litic,  some  shmle  i>f  li^ihl  brown,  small  in  amount,  and  the  temples  bald,  the 

lir  coming  down  lo  a  round  point  on  the  forehead.     The  i^yc«  are  almost 

[iitways  hall'  ij|ien  wheTi  awake,  expressionless,  and  of  a  dull  gniyisli  blni'. 

|Tlie  hrnil  is  large  in  comparistm  with  Ihe  theirtw,  the  uniis  more  rounded 

lid  lar^f  in  proportion  lo  Uie  %«,  and  the  abdomcti  is  prominent. 

The  <v./v/  (tries  up  and  falls  olf  at  about  the  sixth  or  sevenlh  day. 
It  \s  iriiportiint  Ici  know  how  it  should  look  normally  up  to  the  ilay  s\heri 
SI  st'imrates  fnim  tlie  umbilicus  in  onler  to  distingui.'ih  it  from  abnormal 
condiliims.  There  \s  a  slightly  reddened  areola  where  it  joins  and  is  lo 
linrl  from  the  abdominal  wall.     (Plate  III.) 

I'id|iali'iii,  [jen-iission,  and  atLscullalinn  show  that  tlie  lirmi  hus  alioul 

llie  same  pniporliouide  position  in  reference  to  Wm- lunijit  as  is  fuurni  in 

he  adult,  hid  Hull  tin-  lU'ri-  occupies  iiinch  more  simce.  coming  fully  I  to 

cm.  (1  III  )  inch)  below  the  edge  of  the  ribs  in  Ihe  ri>;ht  liypochon<lriac 

iiid  the  epitiistric  rcKions,  and  encroaching  on  llie  lniig-s|mec  in  the  right 

HMirk  tn  the  exieiil  of  I'lilly  oue  lib  and  interspace.     The  li-M'u-IrK  hitvi'  d.-- 

I tirendeil,  and  Ihe  blmlilrr,  when  full  of  urine,  presenis  an  una  of  duhiess 

nf  about  2  etn.  (1  inch)  just  above  the  piibLs  in  the  niMlian  line.     It  is  un 
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important  bet  that  the  bladder  is  an  abdominal  rather  than  a.  pelvic  ois 
in  the  infant  and  young  child.  The  dull  area  of  the  apUtn  coirespon 
in  its  position  to  that  found  in  the  adult,  but  is  scarcely  perceptible. 

The  following  anatomical  and  physiolt^cal  truths  relating  to  the  InA 
at  term  are  based  on  what  is  usually  found  to  exist  in  the  average  iQ& 
We  are  especially  indebted  fo  Professor  Thomas  Dwight  for  the  assistan 
wliicli  hi>  has  given  to  us  from  hi.s  own  original  invesligationB,  and  frc 
his  vt'iilkatioii  of  the  unatomiial  part  of  the  work.  It  has  not  been  i 
tempted  to  ^ve  the  eoinplole  anatomy  and  physiolt^  of  the  vaiio 
periods  of  early  life,  but  merely  to  pick  out  the  practical  points  in  th( 
periudfl  which  will  aid  in  clinical  diagnosis  and  treatment  The  gn 
imporlaiK'C  of  thoroughly  understanding  the  normal  anatomy  and  phy 
ology  of  human  beings  before  attempting  to  deal  with  the  morbid  com 
tions  which  arise  in  them  is  noM-  so  well  recognized  that  no  prelimina 
remarks  art'  needed  to  show  how  vital  to  all  advance  in  clinical  medici 
is  the  proper  reading  of  anatomical  and  physiological  truths.  There  a 
several  points  in  llio  anatomy  and  pliysiolt^y  of  the  new-bom  in£Eint  whi 
would  be  bi'ttiT  understood  if  the  fact  were  borne  in  mind  that  in  mai 
respects  the  body  at  this  age  is  more  adapted  to  its  intra-uterine  life  ai 
to  its  means  of  exil  into  ttie  external  world  than  to  the  conditions  whi 
surround  it  in  e.\tra-uterine  life. 

It  is  not  uneonnnon  at  birth  for  the  face  to  be  swollen  and  the  featur 
out  of  shape ;  this  comes  from  pressun.',  and  will  soon  pass  away. 

At  birth  tlie  trunk  is  et-^-shaped,  the  \ai^r  end  being  below.  Tl 
pelvis  as  a  rct,don  hardly  exists,  iind  llio  thura.\  is  verj-  small  when  con 
piireil  with  the  large  abdomen.  The  latter  is  very  large,  owing  to  tl 
disjuoportioiiale  development  of  the  liver,  pnsuniably  a  great  organ  t 
nutrition  during  furtal  life.  A  striking  poculiarity  is  the  almost  complel 
absence  of  shoulders,  which  with  the  arms  are  it'latively  insignificant  ou 
growths  froiii  Ihc  sharp  end  <if  the  epji.  It  is  evident  that  flic  small  si2 
of  the  thorax,  its  want  nf  solidity,  and  the  slight  development  of  tb 
pectoral  and  shoulder  niuscles  indicate  that  its  aclion  in  respiration  muf 
be  very  ditTerent  from  tliat  in  adult  life. 

The  greatest  breadth  of  the  trunk  is  in  the  i-egion  uf  the  lower  ribs. 

During  intra-uleriiie  life,  and  especially  at  Ihe  time  of  delivery,  grea 
floxiljility  and  compressitjility  are  i-eriuisite.  Respiration  has  not  yet  oc 
curnHl,  and  the  assimilation  of  nutriment  for  the  growth  of  the  body  am 
for  preparing  the  rudiments  of  future  organs  has  been  the  function  mos 
actively  employed.  When,  therefore,  we  study  the  new-boni  infont,  vtt 
must  remember  that  we  see  it  at  an  essentially  transitional  stage.  Adap 
talions,  the  marked  utility  uf  which  is  past,  still  persist,  and  new  func- 
tions are  carried  on  with  verj'  imperfect  apparatus. 

SPINE. — At  birth  the  spine  consists  of  little  bone  and  much  cartilage 
and  fibrous  tissue.  It  can  be  twisted  and  bent  at  will  in  any  direction. 
It  aj)pears  relatively  broader  in  proportion  to  its  length  than  does  the 
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adult  spine.  The  height  of  the  vertebne  is  relatively  less,  and  appears 
even  less  than  it  is,  from  the  fact  that  the  broad,  narrow,  bony  nucleus 
of  the  vertebral  body,  which  catches  the  eye,  does  not  represent  the  whole 
thickness  of  the  body,  as  it  is  embedded  in  cartilage. 

At  this  early  stage  of  development  the  whole  column  is  cartilaginous, 
with  the  exception  of  the  nuclei  of  the  bodies  of  Ihe  vertebrae  and  those 
of  the  laminee  on  either  side,  forming  a  small  portion  of  the  body  and 


hrtWiatMrth. 
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C  wpttatiiU  oervlcal  taint ;  D  repntenu  dot^l  curve ;  L  repreienU  lumtnr  curve ;  S  npreteau 

wcml  curve. 


the  beginning  of  the  arch.     The  time  of  Ihf  lonsolldation  of  the  bodies 

is  not  accurately  known. 

In  the  young  embryo,  the  proportion  of  the  neck  in  the  movable  part  of 

the  spine  is  greater  than  that  of  the  loins,  a  condition  which  is  reversed 

in  the  adult,  where  the  neck  is  less,  being  a  little  over  onc-fiflh,  and  the 
loins  a  little  less  than  one-third.  In  fact,  the  proportions  of  the  spine 
change  considerably  from  an  early  period  of  intra-uioritio  life  to  that  of 
the  perfected  adult  condition.     At  birth,  however,  the  change  has  pro- 
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gresscd  sufficiently  to  make  thi-sc  Iwo  paris  very  nearly  equal.  Th 
union  of  the  lamina'  to  form  the  spine  ht^ns  in  tJie  upper  part  of  th 
spine  sooner  than  in  the  lumbar  region.  Throughont  the  greater  pai 
they  are  nearly  united,  and  in  some  places  are  quite  joined,  at  birth. 

Fig.  3  represents  (1)  the  natural  cun-e  at  birth,  (2)  the  curve  whic 
comes  especially  in  the  eerrical  rc^on  when  the  infant  has  learned  to  s 
up  and  the  superinnimbont  head  has  to  be  snpported,  and  (3)  the  add 
tionai  tlornal  and  increased  titmbar  curves  which  appear  when  the  chil 
stands  and  wallcs,  and  which  correspond  to  those  of  the  adult  condition. 

At  birth,  when  the  child  is  lying  in  what  may  be  called  ita  nornu 
position, — that  is  to  say,  on  its  side,  with  the  head  flexed  and  the  llii^ 
drawn  up, — the  whole  spinal  column  pn^enta  one  lung  concavity  froi 
the  atlas  to  the  coccyx,  (he  front  of  which  is  subdivided  into  two  curvt 
by  the  slight  projection  of  the  promonlory  of  the  .sacrum.  Above  th 
there  is  a  tolerably  regular  concavity.  The  head  can  be  thrown  bacic  s 
as  to  make  a  slight  convexity  in  the  nock,  and  by  bringing  the  knei 
againsi  the  table  (the  infant  being  on  its  back)  the  lumbar  region  wi 
spring  forward  ;  but  the  former  of  these  positions  is  rather  imnatural,  an 
the  latter  impossible  without  assistance.  We  can  then  consider  the  pa 
of  the  spine  above  the  sacrum  a^  essentially  a  fibrous  and  cartilaginot 
rod,  with  a  number  of  separate  disks  of  bone  embedded  in  it  at  differei 
places.  The  extent  of  the  movements  possible  at  birth,  both  in  the  dii 
swted  spine  and  in  the  whole  body,  is  rt'markal>le. 

At  all  ages,  from  birth  upward,  the  spino  of  (he  fourth  lumbar  verb 
bra  is  {as  in  the  adult)  on  a  level  with  the  liighcsl  point  of  the  crest  c 
■he  ilium  (Dwighl).  Under  certain  lircunislancos  this  might  advanl] 
gi^ously  be  used  as  a  starting-point  from  which  to  counl.  At  birth  tj 
sphial  cord  descends  only  the  space  of  al>oul  one  vertebra  lower  than  i 
the  adult.  The  third  lumbar  spine,  which  sh(mld  mark  its  terminatioi 
cannot  be  easily  recognizeil  under  three  years,  but  Ihe  correspondence  r 
the  top  of  the  ilium  with  the  fourth  vertebral  spine  hIIows  its  position  I 
be  estimated.  It  is  desirable  to  know  how  lar  the  cavity  of  the  spin; 
dura  mater  descends  inside  the  .sacrum.  Recent  invest igalions  by  Wagni 
show  that  in  children  under  a  year  old  it  ends  usually  near  the  top  of  tJ 
third  sacral  vertebra,  which  makes  il  a  little  lower  than  its  usual  termini 
tion  in  the  adull.  The  point  on  the  surt'ace  corresponding  to  this  coul 
be  approximately  estimated  without  any  definite  landmarks. 

NECK. — It  is  customary  to  say  that  young  babies  have  no  necks;  ar 
yet  when  speaking  of  the  spine  it  was  statcil  Ihal  the  cervical  region  ( 
the  vertebral  column  of  the  infant  and  young  child  is  relatively  longf 
Ihan  in  the  adult.  From  this  pohit  of  view  the  shortness  of  the  in&nt 
neck  must  be  seemhig  rather  than  real,  but  from  a  <'linical  stand-point 
is  real  enough.  The  causes  of  the  short  neck  are,  lirst,  the  large  heai 
which  naturally  falls  forward,  covering  the  up|)er  portion,  and  next,  tl 
high  position  of  the  sternum  encroaching  on  it  from  I)elow.     The  lari 
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ftpoKioti    of  siibiuilanpuiis    IVil    UtkIs    Iu    maki-    l!ii>    iiprk   Bpi)ear  slill 
shorter, 

Tlie  larynx  is  at  first  plarpd  rniii'li  liifiln-r  llian  later  (Symington). 
Ill  Ihe  ariiill  llie  liiwf-r  bonier  nf  Ih-/  (.Tit-iiiii  is  iibuiit  uii  a  level  willi  the 
^Jop  of  till'  sfvenUi  verU'bni.  In  Uw  infant  it  usually  sit-nis  Ui  be  near  tlit- 
^Biiwfr  border  of  tlie  fourth  viTtebra. 

^M      HEAD. — Yoitni:  infants  fn-qiif[]lly  liave  at   birlli  a  atartliiif;  sliapi-  Ui 

(^lieir  lu-ads  proibiced  by  [iressiire.     Ont-  side  of  the  skull  may  Ik-  itatteiied, 

while  llif  otlier  balgfs,   nr  Ibe  natural   i lianielL'rs  uf  the  lieaii  iiiay  be 
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kull  (if  liihtnl  M  lonn,  natiinil  all*,    t^vlerlur  vIfw.  ihowlnit  |arlpMl  und  arelnl'al  I'lmian-I  |iBtertnr 
{iMilMiM-klt-     WHrr>-ii  Miuwinn,  ]iirviir*l  rruvin>ilrv. 

J(*-n'<l,  prcsi-iiliii^  u  Umg.  narrow  huad  Instead  of  ,i  round,  well-roriiied 
cniiiluiii,     Thesi-  ?<lia|ii'S  al  liim-s  triii-  an  idiotie  t-xpression  to  lh<-  iiilant 

(vhifli  eaiiHi's  mnch.ilislnrss  Iu  llie  parents,  (n  almost  e\ery  ease  lliese 
iliitoniml  up|ienran('e.s  pass  away  in  a  fi-w  nionlhs.  as  llie  skull  and  brain 
TOW.  and  do  not.  as  ii  rule,  indieali-  disea.'ie  unU'Ss  very  extn'iue,  so  lliat 
I  is  well  to  slate  llijs  liiel  to  pim-nts  al  iinee  and  lliiis  lo  n-lieVu  llieir 
nin<ts.  Ah  11  rule,  if  Hie  nieiLsurenu-iils  of  Ihe  head  an-  taken  over  the 
iTiiddli-  of  lli{'  fiinhead  and  anmrid  to  Ihe  nerijiilal  prutuberani-e.  il  will  be 
>miil  llial  al  birlli  lli<-  lireiimfei-eiin-  \n  id>out  ■'(■!  rtii.  (I.'t  inches). 

PoNTANCLLKS. — Tlie  opetiiii)f  ht'lwei-ii  the  frontal  bones  and  the  anterior 
jnli'rs  of  11m-  purii-tal  bonos  is  caIIihI  lhi>  tintrrior  j'lmliiitrUr,  and.  lhoii);h 
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somewhat  depressed  below  the  level  of  tlie  bones  at  first,  should  soon  bi 
about  on  a  level  with  tlicm.  Its  size  is  variable,  but  is  usually  about  2  ti 
3  cm.  (J  to  1^  inchus)  lou^,  and  about  2  cm.  (|  inch)  wide,  la  the  eaii; 
days  and  even  weeks  of  in&ncy  the  frontal  suture  is  usually  open  in  It 
upper  part,  as  shown  in  Fig.  26,  facing  page  82. 

The  opening  bt'lwocn  Ihe  occipital  bone  and  the  posterior  edges  of  tbr 
parietal  t>onc8  is  much  smaller,  is  of  less  significance  than  the  anterio 
opening,  is  often  temporarily  obliterated  by  the  overlapping  of  the  bonei 
and  is  called  the  potierior  fonfanelle. 

Face  ako  Cramuh. — In  infants  the  proportion  of  the  face  to  the  era 
nium  is  strikingly  ditferent  from  what  is  found  in  adults,  where  it  is  as  on 
to  two,  while  according  to  Froriep  the  face  in  the  infant  is  to  the  skull  a 
one  to  eight. 

If  the  front  view  of  the  face  and  cranium  of  the  in&nt  and  of  tfa 
adult  is  contrasted  by  counting  as  face  all  below  a  line  at  the  tops  of  th 
orbital  arches,  and  as  skull  all  that  is  seen  above  that  line,  considering  i 
projected  on  a  vertical  piano  as  in  a  photograph,  it  will  be  found  that  ii 
the  infant  the  skull  forms  about  one-half,  and  in  the  adiilt  much  less. 

Thi>  height  of  the  orbit  boars  pretty  nearly  the  same  proportion  to  th 
skull  at  all  ages,  except  that  it  C()uals  barely  a  third  of  the  adult  foci 
while  it  makes  nearly  a  half  of  it  at  birth.  Wliilc  the  top  of  the  nast 
oi)ening  retains  pretty  nearly  the  same  relation  to  the  orbit  at  all  ages,  it 
lower  border  is  but  very  little  below  the  lowest  point  of  the  orbit  at  birtl 
whilf  it  is  iiiudi  below  it  in  Uie  adult.  In  the  latter,  a  line  connectin 
the  lowist  points  of  Ihe  malar  bones  crosses  the  nasal  cavity,  or  at  leai 
touches  its  lower  bonier,  while  in  the  hifant  it  runs  almost  half-way  bt 
tween  the  lower  border  and  the  edge  of  the  alveolar  process.  Th 
breadth  of  the  skull  in  its  greatest  diameter  in  the  infant  equals,  or  eve 
exceeds,  the  total  height  of  the  skull  and  the  face,  while  in  the  adult  it  I 
but  about  three-quarters  of  il.  Still  more  striking  is  the  difference  b« 
tween  the  length  and  the  breadth  of  the  face  at  different  stages.  Th 
breadth,  measured  buhvoen  the  most  distant  points  of  the  zygomata,  is  t 
the  height  of  the  face  in  the  adult  about  as  nine  to  eight,  while  at  birth 
is  perhaps  as  much  as  ten  to  four. 

The  side  view  is  e((ually  or  even  more  characteristic.  The  auditor 
meatus  is  situated  about  midway  between  the  front  and  the  back  in  tfa 
infant,  but  in  the  adult  it  is  decidedly  behind  the  middle.  The  face  appeal 
to  be  but  an  insignificant  part  of  the  whole  strurlun'. 

Jaws. — The  lower  jaw  is  almost  on  the  same  plane  as  the  mastu 
process  of  the  temporal  bone,  and  the  upper  border  of  the  zygoma  i 
about  on  a  level  with  the  floor  of  the  nasal  cavity,  while  in  the  adult  it  J 
at  or  near  the  level  of  the  floor  of  the  orbit.  It  is  evident  that  a  ver 
important  factor  in  the  adult  face  is  the  development  of  the  jaws  and  o 
the  teeth,  and  tliat  it  is  due  to  their  rudimentary  condition  that  the  bee  i 
so  small  in  infancy.    The  difference  in  the  comparative  development  of  th 
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at  birth  and  at  three 


well  exempHGed  by  the  skulk 


lower  , 

shown  in  Fig.  Ii2,  page  48. 

Gaul*. — ^The  gums  do  not  meet  in  the  new-born  (McClellan).  They 
are  composed  of  a  dense  fibrous  tissue  covered  by  vascular  mucous  mem- 
brane of  vcrj-  shsht  sensibiUly,  and  are  protective  to  Uie  growing  teeth. 

Naso-phabvsx, — A  median  section  of  an  infant's  head  slums  very 
sirikinttly  the  want  of  height  of  Ihe  naso-plrarynx  and  the  great  obliquily 
(approactiiiig  the  homonlal)  of  Ihc  posterior  eiige  of  the  vomer.  The 
naso-pharjnx  Ls  rclafively  very  long  from  before  backward.  SIrange  as 
it  may  seem,  the  distance  from  the  back  of  the  hard  palate  lo  Itie  soft 
parts  of  the  back  of  the  pimrynx  {excluding  the  tonsil)  is  about  as  great 
at  birth  as  in  the  adult.  A  knowledge  of  Ihe  change  in  size  and  shape  of 
the  nasal  cavities  and  naao-pharifiu-  in  the  course  of  growth  is  very  impor- 
tant. The  nasal  cavity  consists  of  an  upper  olfactory  region,  occupying 
llie  ethmoidal  portion  of  the  cavity,  and  a  lower  respiratory  region  occu- 
pying the  maxillary  pari.  In  the  inlknt  the  nasal  cavity  is  relatively  long 
ami  shallow,  and  Ihe  respmilory  portion  Is  very  narrow. 

The  hcighl  of  the  posleriur  nares  at  birth  is  6  to  7  inni..  and  the 
breadth  between  the  pterygoid  processes  at  the  hard  palale  is  9  mm. 
(Dwight.) 

In  the  mfanl  Ihe  naso-pharyux  is  simply  a  narrow  passage  running 
obliquely  backward  aJtd  downward  irora  the  constricted  opening  of  the 
posterior  nares.  The  soft  palate  of  the  child  is  placed  more  hoiizontally 
than  in  the  aduK.  The  posterior  nares  (not  the  inferior  meatus  alone, 
but  the  whole  opening  on  cither  side)  is  jusi  large  enough  to  admit  the 
(•(id  of  a  mediuMi-siKed  male  catheter:  thi-s  leads  into  the  passage  just 
nienlioned,  and  llierefore  a  congestion  of  Ihe  nasal  mucous  menibi-ane  in 
infancy,  wilti  llie  addition  of  the  mucous  secretion,  may  effectually  close 
Ihe  opening  from  the  nose  to  the  pharynx. 

It  is,  per|]ai)S,  not  sulliciently  recognized  clhiically  how  important  a 
Ainction  is  performed  b>  Ihe  nasal  jiassages  in  early  infancy, — far  more 
important,  indeed,  than  at  any  other  age.  In  fact,  the  age  of  the  infant 
is  in  inverse  ratio  lo  the  dangers  which  may  arise  from  obstruction  of  the 
nares. 

These  danglers,  consequent  on  ohstruclion,  congestion,  and  the  result- 
ing mechanical  di,=turbanie  of  neigliboring  parls,  thus  leading  to  actual 
disea.se  of  those  parls,  become  in  Ihe  new-bom  mfant  of  most  serious  and 
«ven  vital  import.  We  have  seen  an  infant  die  of  simple  acute  nasal  catarrh 
in  the  first  two  or  three  days  of  life.  In  this  case  the  infant  was,  indeed, 
puny  and  Ul  cared  tor. 

There  is  no  doubt  Ihaf,  with  due  appreciation  of  the  value  of  the 
nasal  flindion  and  Ihe  danger  of  allowing  it  to  be  interfered  with,  we  can, 
U  a  Pile,  e^ell  in  extremely  weak  hifants,  prevent  a  fatal  result, 

Lymph-Vesaela  of  the  Pharynx. — An  anatomical  condition  of  great 
Jinporlance  b  Itial  in  con^rarison  with  the  faucial  lonsils,  which  are  rela- 
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ti\'ely  poor  in  absorbents,  iiti  oxceoditigly  ric-h  ]t)cxu8  or  absortwnts  e] 
in  llie  posterior  wall  of  ttie  nasopharjiix. 

Bufltaohion  Tubes. — In  the  Tcutus  tim  nasal  opening  is  below  the  I 
of  ttie  hanl  ]>alatt',  wtiirli  il  ifachos  at  biriti.  While  in  the  adult  the 
tila^rinoiis  |H>rtion  slants  ilowiMvard,  nowrihclcss  the  opening:  of  the  I 
is  opposite  a  liitrIxT  part  of  the  nose  ttian  in  the  child.  At  birth  the  I 
is  liori/xintal  or  nearly  sii.  It  must  be  I>onie  in  tnind  that  even  if 
opi>ninfi>  of  the  tnbe  be  lielow  thit  li-vol  of  the  hard  palate,  the  soft  pa 
none  the  less  runs  beneath  it,  shutting  it  off  from  the  cavity  of  the  mc 
and  tlie  [>assagi>  (Vom  it  to  the  fuui-es. 

In  tlie  infant  and  in  the  youiifi;  child  there  is  but  a  slight  devetopn 
of  the  end  of  llie  eartila^'  which  nmkes  hi  the  adult  so  prominent  a 
at  tlie  buck  of  the  plianri^-eal  o)>ening  of  the  tutn^,  luid  by  its  proininc 
does  nmch  to  deteniiine  the  depth  tA'  the  Ibssa  of  Hoseniniiller,  the  rs 
behind  it  at  the  lateral  posterior  angles  of  the  pliarynx.  At  birth 
pntmhience  hanlly  exists.  The  opening  of  the  tube  is  at  first  very  so 
Thai  the  catlieteriration  of  the  tube  at  this  agt^  presents  great  diflicultie 
its  own,  apart  fmni  the  hitraetabilily  of  the  patient,  is  sufliciently  obvM 

The  tube  in  infancy,  wliile  of  course  shorter  than  in  the  adult,  is  stt 
to  be  not  only  relatively,  but  absolutely,  wider  at  its  nairowest  pc 
which  may  exjilain  the  case  with  which  <'aturrhal  processes  travel  at  I 
uge  to  the  mi<ldlo  eur. 

Faucial     Tonsile — Pharjmffeal     Tonsil — Lymphoid     Tiame. ' 

laiicial  tonsils,  the  pliaryngeal  tonsil,  the  lymphoid  masses  under 
mucous  membrane  of  the  posterior  thinl  of  the  tongue,  the  lympt 
tissue  about  the  uritices  of  Die  Eustachian  tubes,  to  say  nothing  of  irre 
liir  u^'gregations  of  the  same  tissue  In  the  neighborhood,  form  a  lymph 
rill);  around  the  pharynx  which  Is  most  iinportunl.  It  is  to  be  noti 
that  the  i).issuge  I'niui  the  nose,  us  well  a.s  lliat  fiiini  the  mouth,  is  guan 
by  this  apparatus,  'lliat  its  function  i.s  in  part  protective  seems  v 
pn>bable,  in  sjiite  of  the  fa<t  that  when  liyiiertrophied  it  gives  rise 
serious  trouble.  Uel'iire  birtli  this  system  is  but  slightly  developed. 
deiHl.  the  follicles  at  Itie  imcl;  of  the  tongue  are  not  always  to  be  fount 
thai  time. 

A  pocket  in  the  pharyngeal  tonsil  is  llie  famous  httrita  pharyngea. 
is  clinically  important   meri'ly  as  a  rwess  in  which  intlamtnation  n 
linger  and  secretions  be  retained. 

The  supposition  that  this  system  is  protective  receives  support  fr 
Killiun's  observation  that  the  (iharyngenl  tonsil  is  much  developed 
luajnmals  that  live  in  the  dust  of  liouses.  It  in  not  impossible  thai  t 
lymphatic  ring  forms  a  bulwark  ugainsi  septic  inva.sion. 

(Joodale's  investigations  sliow  ttiat  bacteria  are  found  in  the  tonsil 
crypts  and  that  such  organisms  may  be  absorbed  in  the  gland,  but  as  so 
as  absorbed  they  meet  with  such  conditions  as  would  be  likely  to  ten 
iiate  llieir  life.     The  small  size  of  the  naso-pharynx  in  the  inbnt  and  t 
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young  child  explains  ils  oblileralitm  by  llie  eulargemenl  orth(?  pharyngeal 
lonsil. 

MocTH. — ^The  iiiouUi,  a^  a  whole,  is  pre-eiiiineiitly  an  organ  inlended 
for  Ihi?  reception  of  a  liquid  fncid,  its  mechanism  being  thai  nl'  snrtion. 
^t  is  a  natural  and  necessary  passajje-way  lu  the  organs  of  digestion,  but 
not  at  ilrst  intended  tn  aid  Ihe  digestion  by  a  salivary  secrelion. 
Tong\i». — The  lonij;ue  a!  birlli  is  slightly  coated  and  comparalivciy 
It  is  (fi-eatly  wanting  in  vertical  lliickiiess.  and  on  settiun  is  shown  lo 
bf  long  and  rjarrow.  The  sofl  [jaiate,  tlierefore,  rests  on  the  tongue,  ajid, 
lie  moutli  beingcloaed,  runs  in  the  main  barkwant,  descending  very  nnich 
ss  thaii  in  tin-  adnll.  The  uvula  is  rudhncnlary  (Merkel).  Owiiig  to 
the  depti)  of  thf  pharynx  (from  bf-'lbri'  backward),  the  soft  palale  is  unahic 
shut  off  the  passage  to  the  nasn-pharynx  as  completely  in  early  inrancy 
subsequently. 

Teeth. — At  birth  there  are  twenty  embryo  teeth,  ten  in  each  jaw.  en- 
veloped in  their  respective  tooth-sat:s,  protected  above  by  the  submucous 
tissue  and  mucous  membrane,  on  either  side  by  alveolar  boiie-subslanrc, 
,and  below  by  Ihe  groove  in  the  maxillary  bone  from  wliich  the  alveoli 
ive  developed. 

Hard  Pai-\te. — A!  birth  and  in  Ihe  early  months  of  life  the  line  of 
If  hard  palale.  conUnued  backward,  strikes  near  the  top  of  the  basi- 
oL'cipiful,  that  is,  near  its  junction  with  Ihe  sphenoid,  or  perhaps  evon 
strikes  the  liiMer.  Accordingly,  al  this  age,  if  Ihe  hnijer  be  inlroduccd 
L'clly  bfukward  Ihrough  the  nioulh,  pushing  Ihe  sofl  palale  upward,  It 
strike  Ihe  oi-cipitat  bone,  and  being  carried  a  little  downwani,  will 
tovwr  tin-  Jinii  of  the  atlas,  the  base  of  the  odontoid,  and  the  body 
par  of  the  axis.  Going  still  lower,  the  top  of  the  third  cer\-ical  vcrte- 
J>ni  might  he  lell.  but  the  larynx  would  hardly  pennil  the  linger  U>  go 
fvT,  atid  Ihi-  (larls  are  so  small  that  it  is  questionable  it  much  could  be 
iizpd  below  Ihe  axis. 
)rain. — The  hrain  of  Ihe  new-born  infant  is  proporiionately  verj-  Juiuh 
Urv'r  than  in  the  .■idiill,  bearing  a  n'lalion  of  about  15  to  1.  (Vieninlt.) 
EvK. — The  eye  is  anatomically  perfectly  devehiped  in  the  new-lKim. 
icCk-Uan.) 

Ear. — ^The  develupmenl  «f  the  ear  is  in  its  several  parts  very  uneijual 
McCh'llan).  The  slructuR-s  of  Ihe  internal  ear,  Ihf  tympanic  cavily,  and 
the  auditory  ossicles  arc  fully  formed  at  birlh,  while  the  external  audilory 
meatus,  the  Kiistachian  lube,  and  Ihe  mastoid  portion  of  the  tumpomt 
bone  undergo  niaiiy  modilicalions  before  their  full  development  at  puberty. 
At  birtli  the  inealns  passes  inward  and  inclines  downward,  ami  the  rnem- 
bnuiit  lymitmii  is  almost  horizontal,  condilions  to  be  remi-nitKred  as 
j'ci-ssitaliiig  11  liltic  dilTerent  management  of  tiie  ear  s{M>culum  from  what 
taught  ill  the  cxuminalinn  of  the  adoll  ear. 
The  mntiluid  imtrum  exbts  al  birth,  but  the  wl\s  do  not  develop  until 
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Petho-Squahosal  Sutl're. — An  iiiipurtaiit  anatomical  conditiun  er 
iiig  at  birth  is,  tliat  the  petro-aquamontif  mhire  b  open,  allowing  a  close  o 
nectiuii  bctwiTii  the  hloMl-vesseis  of  Ihu  brain  and  the  middle  ear,  w 
its  ri'sultiiig  clhitral  si)riiihraiieL'. 

THORAX. — TliL'  thorax  of  the  iofuiit  forms  the  upper  and  sma 
end  of  the  t^-sliaiicci  body  whicli  has  biM-n  already  described,  while 
small  .shoiikk-rs  iiiakc  llic  cIh'sI   very  din't'n'iit  from  that  of  the  ad 
BitsiilfS  tliiH,  tlio  ivliok'  sliapf  of  the  thorax  is  very  peculiar.     The  p 
poi-tioii  uf  fhf  dorsiil  region  of  the  .■spinal  rolmiiii  is  pretty  nearly 
saiiii'  thn>U|di()ul  lift-,  but  the  thoRi.\  il»ioif  varit-s  greatly.     At  birth 
lliomx  is  vcr>'  insi);iiifi<'uiil.     In  froiil  the  bn'ost-bono  is  relatively  mi 
.smuJlcr  than   tliat  of  Ihe  adult   irialv,  but  not  very  diflTerent  from  sc 
Very  small  linwil-boufs  wliicli  an-  occaiiioiially  met  with  in  women.     '. 
lower  i>art  is,  however,  but  sliphlly  developed.     The  t)orders  of  the  I 
divert-'"'  rilalively  rapidly.     This  is  perhaps  due  to  the  great  breadth 
the  iU)domeri. 

Top  OF  THE  Sterkuu. — ^TIk"  sides  of  the  tliorax  are  not  relatively 
lon^  as  in  the  adult,  whirh  is  probably  i>artly  due  to  the  lesser  devel 
iiieni  of  the  lower  rilis  and  partly  to  the  ver\'  important  characteristic 
the  infant's  thorax. — namely,  that  the  top  of  the  stomuni  is  placed  tug 
than  in  the  adult.  The  toii  of  the  sternum  in  the  latter  is  about  oi 
level  with  the  disk  between  the  second  and  thin!  dorsal  vertebrw.  T 
top  (if  the  sternum,  aieoniini;  In  Syniin^rtori.  is  opposite  about  the  mid 
fif  till'  tirst  dorsjil  vertebra  in  the  new-boni  inlaid,  and  a  frozen  sect 
by  Hudinger  shows  it  to  J»e  mther  below  I  he  middle  of  the  first. 

DiAMfTERs. — .ViKdher  most  important  pei  iiliarity  of  the  infantile  t 
child's  thorax  is  its  want  of  breadth.  In  the  adult  tliroughout  the  thor 
fnun  id»out  the  level  of  the  second  costal  eartila^'e.  itv  even  a  little  higt 
til  tlie  top  of  the  diapiiraj-'m,  the  antero-pnsterior  diametor  of  the  intei 
of  tlio  [hcirax  is  to  the  transverse  as  one  lo  two  and  a  luilf  or  one  to  thi 
there  beinfr,  "f  course,  a  certain  anionnt  of  vanatioii.  At  birth,  on 
other  hiuid,  it  is  as  two  to  three. 

It  is  well  known  that  in  the  infant  the  ribs  ai-e  more  nearly  horizor 
lliim  in  ailull  liCc  A  striking  feature  iiftlic  youii(r  infant's  chest  is  that  ■ 
ribs  form  the  i:idt's  of  the  elu-st.  and  the  sterrinui  and  cartilages  the  fro 
OsincATio.v. — .\t  l)irih  the  sternum  is  practically  a  strip  of  cartili 
in  wiiich  a  varyinj:  number  of  bone-rentn's  have  bt-en  deposited.  Th' 
is  line  fur  the  manubrium  and  usually  one  or  two  for  the  second  a 
IliinI  pieces,  those  for  the  tatter  beinjr  very  freijucnily  double.  The 
however,  are  mere  thiekeiuiifis  of  the  eartil!i;niious  strip,  which  is  flexi 
and  pliid)le  in  all  din<rlions.  (Fi^'s.  20  and  27,  facing;  page  82,  show  the 
divisions  of  the  sternum.) 

Re-si'iratios. — An  iniporfant  featun-  in  the  mechanism  of  thoracic  r 
piration  is  the  rigidity  of  the  thorax.  In  the  infant  at  birth  this  ijpd 
is  almost  wholly  absent,  as  it  is  found  only  in  the  ribs. 
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f  The  slemum  is  at  this  ago  iirarlually  a  perfeclly  llexibie  strip  uf  carli- 
jltkge,  for  tlie  small  points  of  osaillralioii  in  it  only  modify  the  softness  of 
feerlaiii  separate  parts.  The  dorsal  region  of  Ihe  spine  is  nol  fixed  as  a 
concavity,  bnt  can  be  bent  freely  backward.  The  motions  of  Ihe  ribs  are 
practically  Ihe  same  as  in  the  adult,  but  the  eHect  of  these  motions  is 
different  In  the  first  place,  as  has  been  shown,  the  ribs  are  more  nearly 
horizontal,  and  the  thorax,  even  atler  death,  is  in  what  is  called  the  in- 
spiratory condition.  The  nearly  horizontal  lirsl  rib  can  hardly  rise  any 
liitlher  unless  the  whole  spine  is  beni  backward.  The  ribs,  being  straighter 
^■liah  in  the  adult,  do  not  when  raised  increase  (he  broadlh  of  the  chest  to 
^^he  same  degree.  The  nature  of  the  iufanlile  respiratory  movements  is 
fer  from  easy  to  analyze.  Sometunes  it  seems  abdominal  and  sometimes 
thoracic.  The  fact  is,  that  at  first  it  is  of  a  very  uidelinite  type.  The 
L^horax  seems  to  expand  ns  it  can.  it  is  conmion  to  see  its  lower 
P^arl  drawn  inward  by  the  conlraclion  of  Ihe  diaphragm.  At  bhih  no 
especial  pari  of  the  respiratory  apparalus  has  attained  a  sutlicieid  develop- 
ment to  insure  lis  continuous  ef|iiable  action,  and,  as  would  be  expected, 
^irregular  respiratorj'  movemeids  and  no  decided  type  of  respiration  are 
^■lund. 

^H  A  surticienl  number  of  obaer\'ations,  however,  have  nol  yet  been  made 
HBd  warraiil  our  slating  any  especial  age  at  which  the  type  of  respiration  in 
Ihe  two  sexes  separates  and  the  female  infant  assumes  the  thoracic  type  of 
respiration.  Bnt  if  the  brealjiing'  of  thi?  infant  is  pssenlially  invgular  in 
ly|ie,  it  is  admircdily  adapted  to  Ihe  wants  of  ils  age.  The  elastic  Uiorax 
can  give  way  under  pressure  and  expand  in  almost  any  direction.  The 
'xible  steniuin  submits  lo  liberiies  which  no  adult  breast-bone  would 
idore.  One-half  of  Ihe  chest  may  be  compressed  and  yet  the  other  go 
acting  independently. 

The  fads  that  the  top  of  the  sternum  is  higher,  reckoning  from  the 
line,  that  the  ribs  are  more  nearly  horizontal,  and  thai  probably  the 
iwer  part  of  Uie  slemum  is  relatively  less  developed  than  in  the  adult, — 
;'ossarily  imply  cerliun  peiuliarilies  in  ttie  relations  of  the  internal  parts. 
OiAPKiuiiM. — The  diaphragm  lises  highest  on  the  right  over  the  summit 
of  the  liver,  is  a  little  lower  on  Ihe  left,  and  lower  still  at  ils  tendinous 
itrc  in  Ihe  m'-dian  line.     It  is  generally  staled  that  the  diaplu^agm  is 
her  in  the  child  than  in  the  adult.     Dwight's  obsorvations,  partly  origi- 
I,  partly  on  Ihe  frozen  sections  of  other  writers,  give  Ihe  following  re- 
sults.   In  the  infaiil  the  diaphragm  appears  to  be  opposite  Ihe  disk  between 
V  i-ighlh  and  runth  dorsal  vcriebne.     In  Ihe  infant  it  appears  as  if  Ihere 
ere  a  lower  insertion  of  Ihe  diaphi-agm  lo  the  slemum  and  the  seventh 
islal  cartilages  Uian  in  the  adult.     Usually  tlie  line  runs  from  one  costal 
n^li  lo  the  iillier,  somewhat  above  Ihe  apex  of  the  ensifonn  cartilage, 
ieaving,  therefore,  a  space  on  eillier  side  of  the  latter,  where  Ihe  interior 
of  Ihe  thorax  is  against  the  abdominal  walls.     Owing,  pcrliaps.  lo  the 
^realcr  flexibility  of  Ihe  body  and  to  the  less  firm  attachment  of  the  in- 


.Hi  I'KIIIATRUIS. 

Ii'iiiat  purts  niic  li>  iiiiotluT.  it  i-orUiiiily  soeiiis  that  at  iMst  aAer  death 
tliiinii-ic  i-avity  is  iiKin.'  ai'i-i'Ksil)It'  at  tliv  sides  of  the  enaifonii  than  it : 
thi-  aciull. 

We  may  niiirhnlc  thai,  wliile  tlii're  is  some  variation,  on  the  wt 
till'  I'ciitral  piiini  uf  Ihe  diapiinitrnt  is  in  the  infant  hi^erin  relation  tc 
spill'-  tliaii  later  in  life.  uikI  (hal  it  xracliially  biH-oiiies  lower.  How 
fhe  iliapliraKMi  rises  lalei-ally  is  lianl  tu  say,  for  it  is  a  point  ver^'  difT 
til  ottserve.  Aiioriiiii);  to  Kiilliker.  in  tlie  f<i'tiH  at  term,  on  the  rif^ 
reai'Ijes  Die  iev<-l  oniie  iiiiterii>i-i>nd  ol'llie  fiiurlli  eartiia^e,  and  on  the 
thai  III'  (111-  rniirili  inlereostui  space.  Ileiike  adds  tu  this  Uiat  certa 
after  re.s|iii7iliiiii  lias  Ik^miii  il  will  never  l)e  so  U'ufU  af^aiii. 

TiivHi's  (luxMi. — Tlie  tliyniiis  )rlauil  exists  at  birth,  and  ties  abovu 
to  siiiiie  cxleiil  hefore  the  heart. 

Hkakt. — The  iiiosi  striking'  peniliarity  uf  tlit-  iiitkiit's  heart  is  tliat 
less  eoveretl  l>y  Hie  iiin^  Mian  in  adult  life.  Tt^^^ther  with  the  thy 
gland  it  liirnis  a  solid  nia'<s  from  Ihe  posterior  modiastinum  to  the  stem 
pushing;  (he  liintrs  far  ajort.  II  is  to  he  notieed.  however,  that  the  pie 
cavities  exieiid  as  tar  forwani  as  hi  the  adult.  The  relations  of  the  h 
to  tlie  elie.st  walls  are  eiirions  in  tiie  iniaiit,  for  these  anterior  walls  an 
already  staled.  Iiif;li  in  n-lation  to  llie  spine,  yet  the  heart  itself  is  hig 
relation  to  tlit:  walls.  At  least  Hie  upper  lialTof  it  is  so.  With  Togar 
tlie  npex  and  the  lower  boniers  tlie  relations  are  less  certain.  We  usu 
lind  the  impulse'  of  the  heart  ratlifr  hitrher  and  nearer  to  tlie  mamn 
line  in  Ihe  infant  than  in  Ihe  adult.  The  woit.'lit  of  the  heart  at  birl 
yo.O  jfnininies  (al)out  |  ouiiee).  areonlini:  to  Buyd,  and  its  proportioi 
the  H'sl  of  the  hody  is  iaifreat  ai  about  (he  tinio  of  birth. 

Common  (.'ahotid  Ahtkhv. — The  eonimoii  carotid  artery  has  hi  the  n 
horn  half  Ihe  len^dh  of  ttio  de.seeitdiii(;  aorta,  but  this  proportion  is  ni 
iesscnei)  at  a  inoiv  advanced  afje,  when  tiie  vertebral  colunin  increase 
k'n;:lh. 

Vkixs. — Aeeordiin;  to  -laiobi,  there  an.'  one  hundred  vaives  hi  the  Vi 
of  the  tower  extreniilies  of  the  new-biini. 

I'llmonary  AiiTKKv. — The  pnlmonary  artery  al-so,  as  stated  by  Jac 
is  f^'oiri  two  tu  four  renliinolns  (llirce- fourths  to  one  and  five-eigt 
hiche.s)  lanrfT  than  the  {le-^eomliiif,'  aorta. 

LuMi. — Anatomieally  on  (he  rtfrht  side  the  eleventh  rib  behind  nis 
the  low:er border  nf-tlie  luiif;,  while  it  descends  as  low  as  the  twelfth  rit 
tlie  li'll  side.  In  front  the  Innj.'  estemls  to  ab<inl  the  fourth  or  fifth  rib 
the  I'Vhl  -side  and  the  sixth  ril>  on  the  left  side.  The  lung  at  birth  is  chai 
terized  by  ils  embryonic  (ype.  The  infant's  lunf,'  represents  an  inten 
dLite  ronditioii  ()f  jimnvdi,  which  iJhislrales  the  gradual  change  from 
fci;(al  (o  the  aihiH  ecmdilion.     (^Kigs.  5  and  6,  Northrup.) 

Acconiing  lo  Northrup.  if  we  examine  the  lung  of  a  five  nionl 
Ill-Ins  il  is  found  Ihal  tlie  brniichi  ctm.slitute  the  entire  respiratory  If 
thus  liir  ileveluped.     Al  Ihe  lermiiial  end  of  the  hronehi  there  are  bi 
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^^ki'  dilalalioiis,   wlikli  are   the  rudimentary  air-spaces.     Between  these 

Idilat.-ilinns.  and  si?(jara(iiig  them  from  each  other,  is  loose,  delicate  con- 
bertive  tissue,  which  makes  up  the  remaining  bulk  of  the  lung,  so  thai' 
Irhat  subse<|ucntly  beconjes  Ihe  alveoli  is  about  equal  In  extent  to  the 
irevious  bronihial  development.  This  rudimentary  air-space  is  destined 
p  enlarge,  subdivide,  and  finaliy.  in  early  adult  life,  to  oixupy  all  the 
»vailid>le  room  amontr  the  broiicliial  braTiches.  The  Iciose  connective 
^tissue  becomes  linally  thin,  dense  bauds  constituting  the  stroma.  This 
^Herves  to  distribute  the  vascular  net-work,  and  upon  this  are  laid  the 
^close-fitting  ejiiihelial  linin^.'s  ••(  the  air-s|jares.     In  fretal  hfe  the  mucous 

Kenibrane  lining  tlif  bniin-iiiiil  luhi-s  i.s  loosely  attached  to  the  muscular 
alls,  and  is  roiriinonly  seen  lying  in  wavy  folds  within  the  contractile 
1.(1^.  wheTV  Ihe  siune  delirate  cfinncrtivi*  tissue  loosely  liolds  the  growing 
tissues  kigelher.     As  hiis  been  said,   llie  aerating  portioits  fif  tiie  lungs 
develop  as  biid-liki-  dilatations  al  the  lips  of  the  smallest  bronchi.     These 
dilalations  in  the  ciini-s.'  of  their  ilevelopment   extend  into  the  siroiita. 
The  epitlieliiiMi,  i-harigiug  IKini   tlu-  columnar  type  i-haracteristic  of  the 
smaller  bronchi,  covers  the  newly  made  walls  witli  flal   i-espiralnry  epi- 
Iheliinii.     At  hu'th  llie  hiose  eon nectivi-t issue  stroma  of  the  foetal  lung  of 
live  inonllis  lias  lieeri  condensed  irdo  rather  tlui-k  alveolar  walls.     Another 
I      feature  of  Ihe  child's  lungs  us  contrasted  with  tho.se  of  adults  is  the  be- 
^Blaviur  of  Ihe  blood-vessi-ls.     Beinp  loosely  restrained  in  the  walls,  lliey 
^^asily  become  distended  and  (ortuous  and  encwaeh  iipmi  Hie  cavity  of  the 
itlvfoll.     Willi   sniiill  jiKi'oii,  lliick   walls,  and  idimuiiint   ilistribulion   of 
^»W9pls,  it  is  easy  lo  iindi-rslan<l  lunv,  in  hypostasis,  distention  of  the  ves- 
^S*'ls   may  in'  an   iiiLpoHant   I'aclor  in   dis]iiai'in^  Ihe  air  Nl   fceblf  subjects 
with     wraki'ni'd     n-spiralory    vigor    and     jiarlially     obstrncteit    bronchi. 
Finally,  the  lung  of  llie -infant  dilTers  from  that  of  Ihe  adult  mainly  in 

i,n-  ffTllouiTig  n-spi'ilii,     Proporlioiiately  the  extent  of  llu-  hmnchial  tubes 
I  gn-aler  Ihari  llial  of  Ihe  air-sjmces.     The  cunneclivc-lissue  stn)nia  is 
kewise  in  greati'r  abundance  and   tends  lo  cellular  pniliferalion.     The 
iilmoii-iius  i-onm-i'lLie-tissiie  of  Ihe  hrondu  is  loose  and  inorr'  idiundatilly 
tipplied  with   nuclei,  imil  Us   vessels  are   lu-lil    mol-e   loosely.      The  cells 
lining  Hie  air-spaces  I'orni   a  c<intintious   layer.     The  alveoli  are  small. 
^Hticir  epithelium    )irolilerat<'S  abundantly,  and    Hie   absorbents  accomplish 
^^heir  work  slowly,   Ihe    blood-vessels    playhig    u    more    importaJit   rnlo. 
T)ie«-   facts  are  lo  be  borne  iti   mind  in  lonneetion   with  the  bronchial 

^siori  ^^lucl1  fi'MiiS  so  imjiorlaid  ii  pari  of  lironchopiieunioiua. 
ABDOMEN, — The  essential  diflerences  helween    the  alidomen  nf  llic 
fuid  and  dial  of  tin-  adull  are  the  great    size  of  tlie  iirrr  in   the  former, 
nnd  also  Die  ri'lalively  latye  size  of  the  i-i'liiruK  and  the  HHpriirntttt  r<tpinilr», 
Thi'  livi-r,  espeijally  on  the  rii-'hl  sid''  of  Hie  idtdomen.  encroaches  on 
(tit-  s\tfui-  which  U  liitiT  occnpii'd  by  otlK-r  or,.':iiis.     lis  n-lalivi-  weight  lo 
Ilial  of  Ihe  whole  body  al  hirlli  is  idiout  I  to  18.     (.McClelhtn.) 
^K       On  Hie  lell   side  i>f  the  nlHlmnen  these  coniHIiuns  an<  nol  of  murll 
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iiTi|Kiriniirp,  but  on  fho  riKlil.  tirciirriinf  as  tht*j-  do  in  connection  wii 
im'ut  siiw  of  tho  liver,  llie  laiyp  kidney  orrupies  n  lower  positior 
llnis  still  fiirilier  I'urtailB  llii-  fnr  siuiic  in   llic  ri^'^ll   flank.     Viewed 

llii'  sljiiiil-i'oiiil  tif  llii'  jiiiiilt  I'onctiUi 
rvlHliona  an-,  as  lia«  Invn  pointed  u 
Hi-rikf,  irtiicli  limn-  jxiiiliiir  tin   IJie 
tlinii  on  llir  ii-ll.     Tlir  kiiliicj'  as 
is  luliiilalcd,  as  sei-ii  In  Kig.  7. 
Uric    Acid    Inflirction. — Al 
^±'    prcnulai    condition.    rL'prcsi'nlL'd    b 
iiiiani  onniKe  tPF  a  %ht  n-d  colored  deposi 
iiincrii.)...!.).    .1*  ini.rk>ii.f  »u[™.T,»i  file  iivniniicls  in  llif  siraitrlil  Inbules 

vniij.  kidney,  exists   nonnally.      fins  eon 

is  failed  the  vrir  neiW  hi/'ireiioH,  an 
ile))iisit  i-misisls  tif  iinitt-  nfainrri'iniuiM.  ajnor)>tious  urates  mixed  wit 
acid  er>-slals.  imd  some  fpithriiai  cells.    (Plate  III..  IJaml-'j,  faeinpiiaj; 

The  BUpnin-nal  capstilis  al  birth  quite  rover  mid  snrinonut  Uii 
neys,  as  Roon  in  Fi^.  7.  ^ 

SroMAeH.— The  slninach  al  liirili  Is  ivinarkably  small,  and  iiii^P 
lur  than  in  (he  adult,  Ihi'  finKlns  hciii);  ]>nt  slightly  devtloped.  II  jg 
si-(|ni'nlJy  even  more  vertii-al  llian  in  the  adtill.  for  il  is  the  enlaiyi 
of  Ihi'  (iTeater  riil-ili--»iir  that  makes  Ihr  ubliqiiity  nC  tin-  axis  |)n»nni 

Kip.  t.  i-eiiresciiliii),'  a  slnniarh  laki'n  fmm  an  infant  llirci'  hinji 
shiiws  ver>'  wfll  llie  niyMn  al  hirili.  lis  lapacily  was  '26  e.r.  ({  oi 
Th''  weigh!  of  lln'  iiifnnl  was  liolK)  ^rraninn-s  (nA  pntinds).  Althuti)j 
weighl  was  below  llial 

of  the  averajje  inlaiil  ^'"-  '*■ 

al  birlh,  llu-  stumach 
was  of  about  the  aver- 
a^^  size,  as  was  shown 
by  ils  (raslrii-  capai-ily. 

DirouENUM. Till) 

duodenum,  in  the 
adult,  has  of  lale  usu- 
ally been  described 
us  ring-shaped,  but 
if  freneraliy  presents 
pretty  well  marked 
angles,  which  divide 
it  into  a  hoiizunlal 
part  running  back- 
ward, a  descending' 
one   along   the    right 

side  of  the  spine,  a  transverse  one  crossing  usually  Ihe  Ihird  lu 
vertebra,  and,  finally,  an  ascondinf?  pari  along  the  left  of  Ihe 


Slonittth.  natural  -1.1  .    I] .t  u,r.  u  l.i.i.].  ,.i.i. 

Warren  Museum.  Hftrviinl  Unlvenlty, 
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Timii.  wliirli  lii'ii)(.'s  lht>  piid   lo  abonl  (lie  satiii.'   k'vt-l  as  (he  bepinniii^f. 

Somelinics   lln-  lasl   (wo  parls  un:  represenU'd  by  .t  sinj^lf  nno  nmniiig 

ibliqiiely  upward  In  \ht:  lefl,  in  whidi  rase  tlic  <Ui(Kleniiiii  k  called  V- 

Bhaped.     Tlic  first  hnrizmilal  poriinn  Im  nfloii  sfunowliai  dilatK'il,  and  ils 

walli^  arc  simmth,  llio  folds  bi-^innintf  usually  willi  liu-  d<'sc<'iidiii|:  pur- 

ioii.     The  walls  nf  the  duodenum  just  Ix'yund  llic  pyltmis  an-  IuumI  by 

conliiinonK  layer  of  Bninncr's  ({lauds,  uhirh  cxloiids  liiroiifrli   llie  lirst 

larl.  hei'iuiiui!,'  inoru  or  less  bnikeii  up  Imvanls  Ihi-  end.     In  the  infani 

he  sliapc  of  Ihc  duodciiuTii,  as  shown  liy  pluslcr  casts  (specimens  in 

arroti  MusfUin).  is  more  nearly   that  of  a  ring,  tht;  two  lower  aujfles 

i-inp  rounded  nff.     A  conslriclimi  is  often  ("perhaps  usually)  sei'U  at  the 

juiii'linn  nf  the  first  and  second  parts,  but  Dwi(:ht's  casls  r.f  the  iuUuit's 

uodeuuni  do  not  show  Ihe  folds,  wliicli  an?  very  striking  in  Ihe  casts 

taken   fmiii  adults.     That  is  to  Siiy,  those  of  Ihe  iiifjiut  show  a  few  deep 

cuts  into  the  cast  instead  of  a  yreat  many  near  together.    We  have  seen  the 

folds,  however,  very  richly  developed  in  an  infant  of  three  weeks.     In 

one  case,  IVial  of  a  female  six  weeks  old,  Dwitriit  found   the  duodenum  of 

llie  V-shapi'd  ]ialleni,  and,  what  is  Tiiore  ivmarkjd>le,  alh-r  il   hail  passed 

ic  (rail-bladder  it  was  surrounded  by  iieriioneum  so  as  to  swtnjf  fn-ely  us 

a  loup  ^usjieudccl  from  Ihe  posterior  abdonuna!  wall.     As  In  lirunner's 

.glands,  a  few  observaMons  on  youn^  ehildn-n  have  su^i.'s|ed  thai  tiiey 

ere  tatlier  less  developed  relatively  than  in  the  adult,  hut  Ihis  uiay  not 

Iways  be  lli<>  I'ase.     The  duodeiuun  lias  been  I'orniiareil  to  a  tnip.  its 

ds  bein^  always  hiphi.T  than  its  luiddle,  which  is  tliiis  lilleil  lo  rclain 

le  Ibiid  poured  into  il  from  the  liver,  the  pancreas,  and  ils  own  glands, 

sides  thai  wliieli  il  reieivcs  from  the  sloniach. 

The  rMuiilier  and  si/e  of  Ihe  folils  ami  the  shape  of  Ihe  iluodenum  in 

he  adult  would  lend  lo  delay  Ihe  passu^-e  of  its  louleids  lhrouf,'li  il,  :ind 

liils  il  also  pn-veiits  Ihe  passa(.'e  of  gases  from  the  email  irdesline  upward 

iiIm  the  ^tomai'h.     If  il   be  Iriie  thai  in  the  iid'atd    ihe   syslem  of  folds 

li-ss  di-velo|Hil.  ilp  j>assaK<'  would  l"-  relatively  easy,  wliiih  willi  a  lluld 

k'l  sfenis  desirable. 

IxTKSTIMy.- — Froiil   what  we  know  of  llie  ileveln|jmeul   of  tile  ildi-sliual 

nirl.  which  was  at    lli-»l  merely  a  lonp    loosely  allailu'd   lo   Ihe   pnsli'tior 

Ixluiuinal   wall,   il   is   nnlnral  to  expert    that    io   the  inlaid  and  young 

liild   it   should   he    le=:s   llxed   lliHn   ill   ii<hi)l    life;   1111(1   Ihis  is.  in   ftnl, 

he  nm:     The  diirerL'uee  is  m^ist  slrikiiig  in   the  large  inlesline.  and  is 

i>iiiwn  particularly  in   the  cirenni,  a^ieuding  i-olon,  mid  sitiinoid  Ih-xurt'. 

riiat  tliis  cnndilion  gives  rise  to  ilangers  is  evidonl.  and  wi-  should  say  thai 

there  is  u  strong  probal>ility  that  the  cases  of  inlaidilc   iidussusii-plion 

which  o<-cnr  with  unusnai  frequency  during  the  tnkldle  of  the  lli^l  yi'ar 

niHy  aris?  l>om  Ihis  anatomical  poculiarify,  and  this  makes  a  Ihorongh 

[knowledge  of  the  anatomy  of  the  hitesfine  importaid.     lu  Ihe  fadiis  at 

[fljll  lenn  tlip  lenglli  of  Ihe  inlestini',  and  especially  of  Mie  enlnn,  is  sin^- 

larly  '■nnatiinL 


3R  PEDIATBHS^ 

Small  Intestine. — The  average  measurement  of  the  small  intestine  ii 
inbncy  is  287  c-iii,  {S  feet  5  inrhes),  Thi'  variation  may  amount  to  6: 
cm.  (about  2  feet). 

Lorffe  Intestine. — Tlic  )ai^-  inlrstini'  at  Iiirtli,  according  (o  Treves 
measures  56  cm.  (nbiiut  1  fool  10  ini'lips).  So  regular  arc  these  measure 
ments  that  the  greatest  vurlalinn  tiiat  we  have  met  witli  in  the  colon  was  a 
little  as  12.7  cm.  (about  fi  inches). 

SiipHttiil  J-'lrxiirr. — But  little  (if  the  .'sigmoid  tiexnrc  is  found  in  th 
pchis  at  birili. 

FBLTIS. — The  snirill  si/i'  of  llie  iiirant's  jx'lvis  is  to  be  iioUkI  also  a 
the  <'aus<>  whicli,  tii  a  gn»at(>r  or  less  extent,  forces  lhei>elvi(;  ot^j^ns  ol 
later  life  into  the  ubilimieii  liiiring  infainy, 

BLADDER. — In  the  iiifajit  Iho  bladder  is  ))mctically  wholly  an  ab 
dominal  organ. 

tJTERUa. — Al  birili,  jiart  of  Him  iitcrn.s  is  al>ovi'  the  brim  of  th< 
pelvis. 

TEMPERATURE. — The  teinpenituri'  al  birili  k  slightly  hi^er  that 
a  few  days  later.     If  is  about  :J7.2°  ('.  (It!)"  F.). 

PULSE. — The  pnlse  varies  froni  12(1  to  140  to  the  minute  at  birth 
and  it  is  at  tinu-s  irregular,  especially  during  the  first  few  hours. 
.  RESPIRATION. — Th<>  n>si)iralioii  is  about  45  tn  the  minute,  but  it  i; 
of  H  very  iniyular  type,  aiitl  llii'  rhythiii  changes  continually.  Thi 
breathing.'  is  sii|ierlici;il.  sonietiiiies  (jiiiik,  and  again  dying  away  so  as  U 
be  almost  iiii|)enc|itible.  This  condition,  if  [KiiiiTing  in  an  older  child 
would  lie  a  symptom  iif  grave  disease,  biil  may  be  said  to  be  normal  a 
birth.  The  rale  may  be  much  ((uicker  than  4"),  and  we  have  frequently 
observed  it  as  high  as  60  or  70. 

Fia.  9. 

/WWL^xr\AVV\ 

Qulok  PauM  Slow  QuMk 

Reat^ntiuii  rtMrth lor rjii*-friurth mlnulp.    Awkke,  Init quiet. 

HEIQHT. — ^The  iiew-boni  infant's  average  beiglit  in  in  the  male  abou' 
49.5  cm.  (19|  inches);  in  the  female  48.5  cm.  (19J  inihesV 

■WEIGHT. — ^Tlie  we^rlif  <if  the  male  infant  is  usually  rather  greate] 
than  tlial  of  the  female.  The  average  weight  in  a  large  iJiimtK>r  of  case* 
shnw«'d  that  of  the  male  lo  be  3250  grammes  (7y  pounds),  while  that  o( 
the  female  is  .'U.'iO  grammes  (7  pounds).  Parker,  in  a  careful  examinatior 
of  170  infants  al  birih,  of  whom  89  were  males  and  81  fenmles,  found 
that  thi?  average  we^fht  of  Hie  males  was  3620  grammes  (7}  pounds), 
while  that  of  the  females  was  3290  grammes  (7J  pounds).  There  is, 
then,  .1  ceriain  amoiml  of  lalitnde  to  be  accepted  in  this  (piestion  of  weights. 
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riic  Mi'itrlil.  hovvcvLT,  liiis  r~'i  ciiisi'  n  roriiie''liiiij  willj   tlio   vilalily  uf  Ihi' 

iiilknt,  tliat  altlxHi^li  \vp  oltfn  see  infants  of  light  weight   vigorous  and 

ihriviii);,  and  Ihose  of  considerable  weight  failing  lo  gain,  yel  as  a  genera] 

^iflex  iif  vitality  the  weight  is  a  valuable  start ing- point  and  guide  for  our 

catitiL'ul,     Rules  and  averages  of  thk  kind  are  not  to  be  depended  upon 

iHsolutely,  but  simply  represent   conditions   which  with  other  imporlant 

actors  iud  in  solving  ltu>  pniblem  of  vitality. 

VITALITY. — In  the  early  hours  and  days  of  existence  it  is  Uie  dis- 

irbaiice  of  the  etpiilibriuiit  of  Ihe  iiitant'B  vitality  which  is  especially  to 

'be  feared  and  coiiibtited  rattier  llian  the  specillc  niorliid  jiroresses  of  later 

cliildhijod.     We  -shonld  therefore  in  each  infaril  rareftilly  iletennine  the 

^■degree  of  inanilinn  wluch  we  are  called  upon  lo  deal  with  at  this  period 

of  llfi',  and  we  have  personally  found  it  useful,  as  shown  in  Uu?  following 

tble,  lo  divide  the  weak  and  strong  infanis  into  groups  according  to  their 
eights,  allowing  a  somewhat  lighter  woiglU;  for  girls  than  for  boys. 
_     E 


TABLE    I. 


HthltU.n  ../    Wrinhl  lu  Vitality. 

Qfoai*.  Wcigiit.  ViuiiiT. 

1 woo  ic""!'!"™  ("'""il '•i  i-<iinJ») Vcrj- Iiiw. 

2 2.W0         "  "      51         "       W. 

a aOOO  "  "       llj  "        Fnir, 

4 3500         "  ■'      i\         "       Nnn.i.il. 

G iooii     "         "    8       ■'    ni^rh. 

« *MW         "  ■'      9  "       V>rv  liiEili. 


HANDS. — Al  hirlh  il   is  ipiile  nMtJiirkabli'  lo  Ihid  ^nth  whal  ruainfest 
Itnriglh  Uie  inlani  laii  grasp  your  lingi.T.     The  nails  ar*-  well  foririe*!. 

PBHT. — A  very  iinporlaiil  part  of  tlie  infaiil's  anatomy  is  the  fool. 
The  later  n-seari'lu-s  of  Dane  have  shown  that  Ihe  fuut  of  (he  new-lmni 
ifanl  is  not  nfjrmaily  Jla(.  On  llie  iDutnu-y,  the  bones  are  ho  an'ungi-d  as 
iu  fnnii  an  arrh  thai  is  even  higher  in  proportion  to  its  length  than  Ihat 
Hind  in  adult  feel.  The  Mai  jippi-arann-  is  caused  by  the  pn'.seiice  in  the 
<ili'  of  a  very  laiye  .tincunit  of  fal  tissue  and  Ihe  gn-alor  propiiriionale 
i/i;  of  llie  addnclor  polliiis  muscle. 

BONE   MABROW.~At  hirtli,  and  in  Ihe  eaHy  jnonlhs  of  life,  the 
BUiiTow  of  the  l>om-s  is  reil.  ■i.'i  shown  in  l'lali>  II.,  faring  |jji(ic  "5, 

The  red  color  causeil  hy  Ihe  rnimen>us  iuji-rted  bloml-veswlw  is  more 
intense  at  Die  central  jmrlion  of  the  section  of  this  hone  than  at  the 
riphery  or  towards  the  iiid.**. 
FUNCTIONS. — VuiiE. — ^The  normal  infani  al  hirlh  should  pn>senl  a 
Sevi.'luiH'd  voioe,  and  should  cry  vigorously,  Ihns  assisting  Ihe  lungs  to 
tximiid  and  Ihe  new  lifulalory  merhuiiisni  lo  )»■  hcII  slarled, 

riti'MT. — Allhough  the  eye  is  luiitlomii-ally  devdopi-d  ami  i-i  si-nsitivc  lo 
fUU  and  allhough  Ihe  visual  perceptii^n  is  also  possllily  developLtl,  yut 
Kjn-  IS  still  il  luck  of  power  to  iiderpn-t  Ihe  ihiagcs  la-n-i-ivwl. 


S8  PEDIATftlCS. 

Hearixu. — The  auditory  sunsations  appear  to  be  rather  dull  during  U 
first  Tew  days  of  life.  This  is  possibly  due  to  the  absence  of  air  flrom  tl 
tyitipaiiuui  and  a  tumid  condition  of  tlio  tyiniianii-  mucous  membrane. 

ToiTH. — Thv  st'iist'  of  touch  is  woll  developed. 

Tastr, — Till-  sense  nf  taste  is  well  develo|jed. 

SiiKi.1.. — The  si'iise  of  smell  U  jinilwihly  well  develo{)od:  hut  this 
still  n  ijiutler  iif  dis|)utf. 

Srhackois  <ii.AM)s. — ^Tlie  I'nnclion  nf  the  st-liaeeouR  glands  is  ftilly  d 
veloped  at  hirth. 

lArHHVMAi.  (ii.ANi>s. — ^Tlie  seeri'tion  of  the  lachrymal  glands  is  not  d 
veloped  at  hirtli.  The  iiew-horii  iiifunl  doi-c  not  shed  tears,  n  fad  of  sor 
rliiiii-nl  eoiisei|nenee  in  eoniierliurr  witii  the  jiropiiosis  as  to  fhe  ronvalc 
ceni-e  of  disease  in  the  early  days  of  life. 

SwKAT  Glands. — ^Tlie  rnnelioii  of  Ihu  sweat-glands  is  not  developed 
birth  as  a  rule,  but  nceording  to  our  observations  perspiretitm  in  certi 
individuals  <  erlainly  oreurs  ttt  a  much  earlier  period  than  is  usually  su 
posed.  Wo  have  seen  an  infant,  premature  at  the  seventh  month,  persp 
freely  one  we<'k  alter  it  was  iHini,  and  in  ii  number  of  individuals  tl 
jirrielimi  ninst  exist  iii  llie  early  days  <>(  lite. 

Svi.ivAnv  (li.AMis. — ^TIn'  siilivary  .-ieirelion  is  nut  fully  estRl>lished 
hirlli,  iirnl  i-onsei|nertlly  liie  iiincniis  inembnme  of  Ihe  nir>ntli  is  eoni|)ni 
tively  dry.  Tlie  jieeiiliar  wlntrsli  rulor  of  the  yonnj^  infant's  tontrue  is  eauB 
hy  llie  epitlielimii  not  hrhig  washed  away  by  the  saliva  to  (lie  extent  thai 
is  aller  till-  later  developiiieril  of  llie  funelion  of  the  salirary  glands.  T 
juuyliilytii-  rimitinn  "f  the  wilivit  'm  very  slifrhlly  jin-seiit  at  birth.  T 
aijiylnlylie  inlioij  is  iudi'ed  an  ins^.'iiifirjiril  lljal  if  merely  shows  us  tl; 
Die  tmtelinii  iif  Ihe  salivary  •.'lands  in  Ihe  early  monlbs  of  existence  is  on 
|iiirlia1]y  il<-vi'lii|ied  Mtid  iiHainly  should  not  Ix-  railed  into  lun-. 

I'VM](KA>, —  The  aiirylolylir  aetinri  nf  Ihe  |ianereatii-  stH;retion  at  bit 
is  |hri)lwlily  rinl  all  ileve[ii[ieil.     The  I'at  ditffstion  is  lairly  ileveloixti 
hii-fli.     Till'  prnlcid  di^'eslinn  is  fairly  develojied.  l>nt  nol  fully. 

Jiii.K. — Arciiiilirijr  li>  Fnsli-i',  -llie  cxin-lnr)-  rnnetinns  of  Ihe  liver  a 
(levi-lii|ieil  i-iirly,  anil  a!  ahnut  Ihe  lliiiil  nioiitli  nf  ii it ra-n ferine  life  bil 
l>i}riiieiil  and  l)ile-salls  titid  their  way  tnin  Ihe  inlestirie.  A  quantity  < 
liili'  sei  releil  during'  iiilnt-iiteriiie  life  lui-nnLulales  in  the  intestine,  esp 
cially  in  Ihe  nittiin,  and  foniis,  livelhei-  wilh  the  slighter  s«K^retion  i 
llii-  ii'sl.  nf  liie  eaiial  anil  siiriie  ilesqtiuiiialed  ejjitlieliiun.  fhe  ineeuniui 
The  distim-L  j'ni-niali'in  of  hile  is  an  iitdiiiitiori  llial  the  pniducis  of  ficit 
ineiabnlisni  are  tn<  lorij.'iT  wholly  iJUTLed  nlf  hy  Ihe  iiiatenial  I'in-ulatio 
and  lliat  to  llie  L'-xiTi'tory  fnmlinTi  nf  Ihe  liver  ai-e  nnw  added  those  i 
tile  skin  and  kidney." 

BLOOD. — II  in  iiiipos.-;0)lc>  by  tlie  nielbods  at  (in'sent  known  (o  defc 
(idiu!  oxaelly  the  tulal  aiiKiunt  of  blood  in  eillier  hifaiit  or  adult,  but,  whi 
tlie  adult's  l)lood  is  a|)proxri lately  aboiil  one-lhirteeuth  of  the  enti 
weijflit  of  Ihe  body,  llie  htfaiil's  is  iirjiri'seiifi'd  by  only  oni.>-flftcenth. 
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I  desfripUon  of  thf   normal  blood  in  inlitncy  and  childhood  will  be 
round  on  page  874. 

LYMPHATIC   SYSTEM. — Thi>  lymphatic  system  is  vcrj-  iictiw  a( 
irih. 

ITBINB. — The  amount  of  urine  secrolcd  ilnriiit,'  llif  first  two  .days  of 

Ife  is  vt-rj'  small,  and  its  specitlr  gravily  is  about    lOlO.     Tin?   kidney 

ihows  Ihe  condition  of  llic  nric  acid  infarctiiin,  and  it  is  not  intrctpienl  lo 

nd  Ihc  napkins  staiticd  with  a  uric  afitt  deposit,  such  as  is  represented 

in  Plate  in..  3  and  .'J.  facirrj;  pa^e  77. 

INTESTINAL  DISCHARGES. — Unless  a  discliai^>  of  the  cnnlenls 
f  the  inlestine  lias  taken  place  during'  Ihe  delivery,  as  is  so  nl^eii  si-en  in 
reech  presentations,  il  occurs  inniiedialcly  or  very  soon  after  birth. 
Mecokil'm. — ^The  discharpe  which  lirsl  comes  from  llie  intestine  is 
called  the  mcconhim.  II  is  inodorous,  viscid,  siiphtly  acid,  ami  of  a 
n)wnisli-black  color,  such  as  is  represented  in  Plate  III.,  racing  page  77. 
Till-  mcconimii  cfiiilaiiis  iimiciib.  epillieJiiim  fnim  Ihe  ioleslinal  niiicous 
niLMiibrane,  epidermal  cells,  tiairs,  and  fat-drops  from  the  veniix  caseosa 
which  have  been  swallowed  with  Ihe  amniotic  fluid  from  time  lo  Umu, 
It  also,  accordiu),'  lo  Vierordl,  contains  the  constiliienis  of  the  bile,  and  ils 
.olal  amount  is  from  sixty  to  ninety  grannnes  ftwo  to  Ihree  ounces),  of 
rhich  tlip  solid  part  Tonus  ahiml  twcniy  jier  cent-  The  intestinal  con- 
tents nt  birth  are  slerile. 


IV.    NORMAL  DEVELOPMENT. 


^B  In  urdcr  In  dirTerenliate  normal  from  abnormal  conditions  in  the 
^krou'in^  infant  and  child,  Ihe  difl'erenl  stages  of  'leveloprneiil  cnrrespond- 
^■ni;  to  the  various  u^'es  should  he  studied. 

^M  CORD. — Ily  II  process  of  disinte^'ratiun  tin-  iiird  at  abmit  Hie  sc\''ntli 
^Pl>r  cifihth  day  sepaniles  tmrn  Ihe  living;  ILssues  aronnd  lite  uiNbiltcijs.  A 
rerlain  amount  of  bleeding  may  take  place  at  llie  point  of  sepanilion,  but 
this  is  usually  very  slight ;  it  may,  however,  be  the  be^'il^lin^.'  nf  imi-  of 
Ihe  TUiist  .seiiouB  furms  of  disease  in  the  neW-boni.  mtiljili'ti/  l"i<i'irrhii<jr. 
^■n'ln.'  umbilical  depression  is  well  marked,  even  nhen  [hi'  infant  crii-s,  and 
tliis  normal  tttialomical  cnudilion  fiillnwiii);  Ihe  sepai'alimi  of  llie  cord  can 
,llius  be  dislini-'uished  from  Ihe  umbilical  prominence  repn-scntinp  I'li.-^fs 
>f  imibilical  liernia. 

SPINE. — Till'  limi-  of  cnnsiiliihitiou  nf  Ihe  bodies  of  tin-  n-rtcbrte  is 
nut  accunilely  known,  but  il  may  be  roui^ldy  slated  In  bepin  in  the  lliinl 
irear.  and,  probably,  to  end  in  Ihe  seventh.  A  liirp*  number  of  obscrva- 
ion!(  luiisl  slill  be  tua<l>-  bel'(>r>'  llir'  \urious  sla^jes  of  ossilication  can  l>e 
^deU-rmiued.  Tlie  !;|atemciils  rejraitUni.'  Ilii.s  poitd  are  copied  fniiu  one 
jtwik  lo  another,  jukI  are  oflcn  ijuile  imai-'inary. 

The  union  of  these  chief  centres  lo  form   the  bodies  of  Ihe  vertpbrs* 
IIS  in  the  liunbar  region,  iind  is  tlrsl  lompleled   llieri'.     This  union, 
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huwevL-r,  lia<l  not  tukt-ii  jiltu-i-  in  lln'  ilorsHi  ajid  cervkul  re($iuii  uf 
child  said  ii>  tx-  tlin-e  years  uld.  iist-ct  ftir'-Tho  Frozen  Sections  i 
Child"  (Dwight).  On  the  Mut  hiuul.  in  a  (rirl  of  live  or  six  years,  figt 
by  Symington,  Die  jinM-i-ss  wils  found  to  Ix'  hardly  finisht'd  in  the  lun 
re^on,  and  hifrtx'r  ii|i  it  si.>eniiH)  about  thi>  ttanio  us  in  the  youn^r  d 
The  process  of  uniim  nt  the  lamhii)'  is  i)Bi|>ah!y  completed  in  the  first 
montlis  of  life. 

LENGTH. — The  fuUowint;  tattle  shows  ttie  results  of  the  nieasureni' 
nf  tliG  spini's  of  rhiJdrcn  hy  vuriitns  authorities.  There  is  a  remark 
miifuriiiity  uf  obsen'atii>ri.s  by  ditfen'Mt  men  in  spite  of  the  errors  incu 
to  ttie  personal  eiiuation  of  the  invcsli;nilorR  anil  the  indindual  raria 
which  doubtless  exists.  T)ie  relative  lenj^h  uf  tlie  dorsal  (more  prop 
the  thoracic)  repon  is  shown  to  l>c  Romewhal  (fn-ater  than  that  of 
adult;  still  il  appears  tliat  alter  Ihe  n|p'  of  live  or  six  (he  proport 
are  not  far  from  those  of  alter-lifi-. 


Age. 


T.vliLK  1!. 


RRLATiVI  LeKOTB. 

iMci-ioa. 


AlauU^I   LlMUTIl,   IX   MILIJMKTIIKK. 

OlwrTcr.        CprviVKl.     I>iirwl,   '  Liimlikr.  i  Totkl.     (^BrrtaU,  i  DcniBl.     Lm 


3  tniintha  , . . 
<>  iiionlhA  . . , 

fi  iiiiiiithit . . . 

10  miinUiH  . . . 
2  .veers,  Ihij-, 

2  vtiin',  Uiy. 

3  yi'u™,  girl. 

4  vt-are,  nirl. 

5  yi-ars,  In  i  v , 

6  ycunt,  bciy . 
fi  ymnt,  lioy . 
9  ypum,  Kirl. 

11  ypiire.  Ijoy. 
1.1  y<iHfs.  eirl, 
10  yearn,  ^rl. 

16  yearn,  Rirl. 

17  yeara,  girl. 


.   Riui^iirl  . . . , 

.■  Ai-bv 

.    Afl/v 

.    Uwijilit  . . . 
Khm'th'1  . , . 

.    Ai-U- 

.    Uwiirbl  . . . 

.    A.-l.y 

.  .■^_V[iiili);Uili 
.  Kii^<-ui-l  , . . 
,  Sviijiiiijt^ni 
,    jhii>(-litl  .  .  . 

.''  Ai-l.y 

.    SyilliliKl<>li 

.  I  Aeby 

.'•  Aeby 

.1  Dwi^ht  ... 


.'ill 

.-.2.:. 

.>1.  r, 

in 

70 

T'.i.'i 

7H 

7!M' 

m 

Ki 

MO 
H.'j 
IM 

11.) 

100 
107,.-. 


Km 
KK! 

107 
12-. 
140 

15:1.  r, 

liii 

hvi 

170 

mi 

17.5 

liis 

aiH.7 

•£a) 

22'.t.  .1 


■'■» 

i-At 

Nl 
1 1 
!KI 
'.» 
101 

ioit,;i 

1:1.'. 

\^* 

l.W..') 
\M 

l.W.-'. 

nil 


ai. ■■>..'■. 

K!l..-> 

•itVi 

:«I0 

s;<i 

»4I 

:ir,4 
Vjt. 

■MM 

4:H)     1 
411:1.:; 
4-11 

172.  H  ■ 
4H!t..*>  ' 
iVJ4 


*J4 

24.8 

24.1 

•J3.2 

23.  a 

24 

22.  !l 

23.1 

22.6 

20.3 

22.2 

lll.H 

10.7 

21.5 

21.1 

21.11 

'i\.h 


«8.1 

47.6 

t»A 

47.  r> 

40.7 

«t.4 

47.5 

4fi.9 

48 

46.  G 

4B.G 

46.4 

47.a 

48.7 

40. » 

4«.» 

47  7 


t 


2 

a 

2 
» 
2 

» 

2 

8 
8 

S 


Ttie  figures  to  the  left  nf  tli(^  ilnriltle  line  in  lhi>  tidile  express  the  a 
lute  len^h  of  the  difVerenl  portions  of  the  spiiie,  in  millimetres. 

Those  to  tlie  r^iit   jiri'  Ihe  siiiiie  lifinn-s   n-iliucd  to  terms  of 
'vithin  a  fraction. 

Klexibiliti'. — The  sphie  is  very  llexihli"  ol  lilrlli.  This  flexibility 
conies  less  as  the  inl'aiil  f,To\vs  older. 

In  Ihe  cadaver  of  a  female  child  of  len  months  it  was  found  that 
tension  was  no  longer  so  free  as  in  the  earlier  montlis,  and  it  requir 
strong  pull  to  make  Die  head  loui-h  the  iiatei;.  The  donial  region,  h 
ever,  could  still  be  made  coneave  behind.     Flexion  was  free,  especialt 
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Uii-  Imvur  pari  -il'  Uip  hiiitliai'  n-jjiuii,  ulun-  lln'  |jolvi.s  uwd  k'j.'s  cnulii  In? 
■wung  fnrward.  On  rota.lioii  the  head  cuuld  hv  lurned  through  an  arc  of 
S(i°  withoiif  iiBitig  llie  join!  botweuji  tlie  atlas  and  Ihe  axis.  In  a  male 
jehilil  of  the  same  :ige,  extension  of  the  spine  was  fomid  lo  be  slill  more 
fcestrirted. 

I  Ci'HVEs. — At  birlli  there  are  no  natural  eurvrs  eseejit  the  sacral  in 
IJie  infant's  sphie.  An  iin|jnrtanl  factor  in  tlie  (irodurlion  of  the  curves 
in  the  cer\'ifal  and  dorsal  regions  is  prubatily  tin?  ptdl  of  the  muscles. 
The  dorsal  curve  seems  lo  be  a  pennanenl  condition  of  a  part  of  the 
gfirieral  cun'c  of  the  body.  As  soon  as  the  muscles  of  thi'  back  of  the 
neck  contract  so  as  to  raise  llie  head   from  Uie  chesl.  ttie  front  of  Ihe 

cck  will  be  convex,  and  linally  this  becomes  Ihe  habitual  position.  As 
Symintflfiii  lias  pointed  ou(,  however,  this  cen'ical  cnrve  is  never,  profv 
erly  speakinj;,  cmi.solidateil,  for  it  can  always  be  obliterated  by  a  change 

r  the  posilion  of  the  head.  The  production  of  the  lumbar  curve  is 
inon-  complicated.  If  an  infant  be  laid  on  ils  back  on  a  table,  the 
kiict's  arc  raised  and  fail  apaH  ;  if  they  are  brougid  logi'ther  luid  for- 
ily  pressed  down,  the  lumbar  retrion  will  spring  up  Irom  (he  table 

nd  Hie  lH-;rinniii^  of  a  lumbar  inrve  will  appear.  11  is  supposed  that 
is  is  caused  by  Ihe  shortness  of  the  ilio-femoral  Ittraments,  which,  when 
e  thighs  are  brought  down,  (lex  the  pelvis,  throwing  Ihe  promontory  of 
■lie  saiTUni  forward.  As  the  child  begins  to  stand,  the  body  is  inclined 
Ibrward,  ami  when  Ihis  is  straigliU>nL<d  by  the  muscles  of  Ihe  back  the 
nie  lliing  occurs,  fi»r  of  course  il   is   iiiiimporlaid  whether  the  legs  are 

xtended  on  the  trunk  or  the  trunk  on  Ihe  legs. 

This  cun'e.  therefore,  U  lirst  observt'd  when  tlie  child  is  one  or  two 

ears  old.  but  il   is  not  until  some  lime  later  lliat  it  is  hid^ilually  present. 

t  can  be  obliterated  up  to  adult  life.     The  tonicity  of  the  muscles  lias  a 
al  deal  to  do  with  retaining  the  curves  of  Ihe  spine  and   with   limiting 

:s  movemenls.     The  importance  of  the  muscles  in  distorlions   is  very 
I.     The  spine  of  the  child  is  Hexible  in  many  ways,  and  Ihe  unruly 

ull  of  a  nmscle  may  eiu^ily  produce  a  lastinj;  edecl.  Nol  only  should 
Ihe  nmscles  have  stn^nglh  enough  lo  uiaintain  the  lipuii'  witlmnt  cotLscjons 
efTori,  but  Iheir  action  should  be  symmetrical  on  both  sides,  and  should 
also  have  a  proper  relative  fon-e  before  and  behind.  The  irnporlance  of 
Jighl  gymna-slic  exercises  is  now  genepdily  understood. 
[  Fi)f.  3,  pape  23,  represents  the  cunes  of  the  infant's  spine  at  birth 
atid  also  al  different  ages  up  to  Ihe  period  of  standing. 
,  ticHFACE  Anatomy. — The  surface  aualomy  of  Ihe  spine  is  of  nuicli  irn- 
|>orlai)ce  in  Ihe  diild.  In  Ihe  infant,  excepi  perhaps  in  llie  ne(rk,  Ihe  Jutck 
Ss  rounded;  later  il  is  more  tiallened,  ami  the  line  of  the  spinous  pnH 
RessiTS  IS  nilher  prominent.  When  we  exarniTie  Ihe  dissected  spine  frDiii 
bfhini)  we  tuid  il  very  rlifferent  from  lliat  of  the  adult.  In  Ihe  infaid  the 
|tiLiiiIn.-i>  look  more  dia-ctly  backwani,  and  Iheir  presence  in  the  tnediaii 
rlhie  ts  marked  by  knobs  and  ritlgi-s  very  dinVrerd  from   lhi>  spine  of  tlio 
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adult.  Up  to  a  year,  or  perhaps  eighteen  months,  the  proportiona  are 
not  very  difTercnt,  hut  the  spirit!  nt  three  years  stiows  that  a  great  change 
has  occum-d,  fi)r  the  spinal  pnn-esaes  now  stand  out  iu  a  prominent  row, 
and  pn^seut  wry  )i<>iirly  adult  pniportions.  The  ^'ateat  difTerence  is  in 
the  dorsiil  spinufs,  wtiich  arc  n^lutividy  I>r(iad('r  at  tlieir  points  and  less 
gracefully  drawn  out  tlinn  in  tlie  adull.  Tltc  iKidics  of  the  vertebrse  still 
remain  less  dec|j,  and  then>f<in>  the  relalive  ptmitions  of  the  spines  and 
hodii<s  show  less  lUH'oreiice  than  nii;;hl  lie  expei-ted.  At  six  or  seven 
yean  the  sjanuliaR  made  still  further  prc^^'ss  towards  the  adult  propor- 
tions. By  the  end  of  the  si-cnnd  year  the  back  of  the  living  child  is  not 
only  tiatler  and  broiider  (the  msults  of  coiiliuunus  ehanges),  but  there  is 
the  iipiM-Hmnct!  of  the  median  furrow,  mid  at  five  or  six  the  differences  in 
this  respect  from  the  adult  aa>  ziot  marked.  It  is  barely  possible  to  count 
the  spines  in  the  infant  and  young  child,  and  at  three  and  four  years  it  is 
not  ver>'  easy,  though  les.s  diflkult  than  in  the  adult. 

The  first  dnrsul  spine,  and  not  tlie  seventh  cervieal,  is  the  most  promi- 
neiil  in  that  re};ion.  The  atlas  liiis  iki  spine  at  all ;  the  spinous  process 
of  the  axis  is  lhi<-k  and  promhieiit,  ]ierliaps  relatively  less  marked  in  the 
child  Ihan  hi  the  adult ;  the  lliird  and  fourth  spines  are  very  small ;  the 
(illii  is  not  much  larger;  but  the  sixth  projiH-ts  mnn',  and  (he  seventh  is 
sitid  l<>  he  tisiially  the  liml  )>n>iiihient  one.  The  n>iative  si/.e  of  the  lower 
ciTvical  Kpini>s  varies  considerably.  The  sixtli  may  be  the  first  to  assume 
prominence,  and  the  seventh  eervical  and  llrst  dorsal  may  exceed  it  but 
lilllc.  H  is  eitsier  to  examine  a  chUd  of  three  years  and  upward  than  an 
adiill,  on  account  of  Ihe  ^realer  sortiie.ss  of  the  tissues,  which  allovt's  us 
In  Iccl  more  f|i'e[»ly  in  lliroii(r|i  tin-  fin-niw  of  Ihe  neck,  and,  having  reciig- 
nized  the  axis  by  alternately  lli-xing  and  extending  the  head,  to  count  the 
ccrviial  vertcbne  in  oriiir.  If  it  should  lie  in  any  case  absolutely  im- 
IHissilile  lo  fi'cl  the  third  and  Ihe  fniirlh,  it  is  belter  I o  allow  a  certain 
s]Kice  lor  tlicrji  and  to  call  the  nexi  one  llie  litlli  than  to  astiume  arbitra- 
rily  that  u  cerlairi  one  is  Ihe  si.'venth.  Oonfirmalory  evidence  may  be 
^.'ained  from  Ihe  hei^rht  of  the  sternum. 

NECK. — (See  al.«o  |i.  24). 

Cincnui  Cahtiua(;k. — Symington  states  thai  in  two  <hildren  respec- 
lively  live  and  six  years  old  the  lower  border  of  the  i-ricoid  cartilage  was 
found  to  be  at  Ihe  lower  bonier  of  the  lillh  or  at  the  ti>[i  of  the  sixth  ver- 
tebra. The  position  of  the  head,  hi  his  obseivatii>ns  at  inlennediate  ages, 
ill  these  iiieasna'meiits  varied  a  jrooil  deal.  In  a  jrirl  of  thirteen  he  found 
thai  it  had  reached  the  adult  ]iosilioii ;  Ihat  is,  about  on  a  level  with  the 
lop  i)f  tlie  seventh  vi-riebni. 

Ki'iGLOTTis. — riymi]i(;ton  found  also  that  Ihe  to|)  of  tlie  epiglottis  de- 
scends  during  growtti  from  about  Ihe  level  of  tliu  lower  bonier  of  the 
alias  lo  the  miildle  of  the  third  cerviLal  vertebra,  or  even  lower. 

I.AHYNX. — ^This  high  i)Osition  of  the  larj'nx  would  imply  a  greater  part 
of  the  trachea  n^tatively  above  Ihe  steriimn,  hut  this  is  neutratb^  by  '^ 
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high  position  of  the  latter.  The  amount  of  fat  in  the  neck  makes  the 
tmchea  less  accessible.  The  greater  distance  of  the  Iracliea  from  the 
surface,  as  it  deacetids,  and  the  greater  danger  of  meeting  the  large  arteries 
and  veins  ahovc  the  slernnni  m  the  child,  arc  jioints  of  anatomy  so  well 
known  in  connection  with  Irathentomy  that  it  seems  hardly  worth  while 
dwell  upon  thfrn. 

Distance   from    Criioiu    to    Stehsi;*!. — A   condensation   uf    Tillaux's 
stnteni<>nts  of  the  distance  from  the  cncoid  to  the  sternum  is  given  in 
able  3. 


TABLE  3. 

Jtelaiiiii  '/  tyicoid  to  Sternum. 
YtKO.  DlitaDce  (mm  CtLuiid  Ki  Slemuu. 

!J fl.S  centimelrer*. 

3   4 

3J i 

i  a.8  ■' 

*i 1 

6  1.C  " 

6  *.9  " 

«i 6.5  '■ 

T  S.1  " 

7j 4,6  " 

8  G  " 

8} 5.2S  " 

9  6.26  " 

^ a,5  ■' 

10 a.6  " 

10) (1.B  " 


It  seents  rather  rcmarkaljle  thai  at  ten  years  the  distance  should  be  as 
great  as  in  lln^  adult,  bul  this  may  b^  accounted  Tor  by  the  subsequent 

Rpscent  of  till?  tiU'yrix,  and  also,  probably,  by  its  proportionate  enlargL'- 
lenl  (al  least  in  thf  mak-)  about  puberty. 
The  pt^culiarities  of  Iho  ivlatioiis  of  llie  lop  of  the  larynx  and  pharynx 
)  the  spine  in  the  young  cliiM  are  points  of  much  practical  importance. 
The  ( haiiges  which  occur  during  growth  depend  largely  on  changes  in  the 
liajif  of  the  skull,  and  on  the  downwant  gro»v1h  uf  the  jaws,  which  will 
bo  considered  presently. 

^^        HEAD. ClHCUMFEhKSCE    AND    ClRCUHrERENlE     RELATIVE    TO    TUORAX. — 

^■lic  mea.suremeril  of  the  circumference  of  the  ht'ad  increases  very  rapidly, 
^nuid  in  early  childtiood  almost  attains  Ihat  of  Ihe  average  adult's  head. 

M  l)irth  the  average  cinru inference  of  Ilie  head  is  about  33  cm.  (13 

lrh<«),  atirl  Ihe  ttinrax  1   or  2  cm.  (}  or  J  inch)  less.     The  fullowing 

iblc  fIiows  the  n-lntivc  and  proportiiinal  growth  of  the  head  and  Ihuntx 

|lp  lo  llie  period  of  |>uherty.     These  ligures  represent  measurements  from 

Dinewhat  over  one  luuulred  cases.     U  will  he  seen  tliat  Ihe-  circumference 

the  Miiimx   h;is  hecome  equal  to  thai  of  Ihe  liead  by  tlie  end  of  tlio 

st  ywir;  thuugh  in  uxceplional  cases  Ihe  thorax  surjiiisses  Ihe  head  at  a 
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muili  t'arliiT  imtioiI,  ami  wc-  liavi>  cviii  si-cn  it  i-xceed  the  i-ircumfcrence 
the  head  al  birtii.  At,*:!)!!,  in  Miiiir  luscs,  llie  head,  even  in  the  secor 
year,  remains  larger  than  tin-  thorax.  After  the  second  year,  the  inea 
uremenls  of  the  head  varj-  very  litth-,  aii<l  dejiend  more  upon  the  mdividu 
tlian  upon  the  age ;  the  thorax,  cm  the  contrary,  increases  year  by  yea 
The  measureiiionls  whieh  are  triveii  were  taken  almost  entirely  fro 
boys,  riirls,  for  Ihi'  snnie  Uiir.  show  a  iirnportionatcly  smaller  eircun 
ferencc  for  the  Ihomx  uiu)  aUo  for  Hie  heuil. 


TAI11,K  4. 
Vtreutii/ereTie^*  <:f  llrni!  'U"/  T/iimi-r  /rum  liirlh  to  Thirtrat  Kair*. 

Age.  lEuul.  Thona. 

Birth 83  cm.  (11!  in.li-*) 81  em.  (12J  inchw). 

G  weeks .".Mill.   (ISimlii--) flO  iiii.  (14}  inchn). 

6  months         4-1<^m.  (HIJ  iiKluv-) 41  cm.  (Ifij  inches). 

dmiiiithe 4.')..'.  1111.  (IM  iiirhr-ri) 43  cm.  (17  Inches). 

1  yCHr. 4r]..-|iiii.  (lfiiiicli.->) 47.6 cm.  (18|  inchm). 

SyeHn 4Hin..  {l-'iii'lii-.') 61  oiii.  (30)  )nche«). 

8    "    .']|  vui.  (L''iJ  iiichiv^) Mciii.  (211  inohn). 

4  "     -'■-(  nil.  (L'1  uk\i.-^) 54  em.  (21 1  iitchca). 

b     "     .*!(iii.  (:.'l  iticli.s) Mem.  (211  liichw). 

0     "     Wlth.  (2III  imlii-^) fi6i-ni.  \'i\\  JncltM). 

T     "     o4  cm.  (L'lj  imlii^j Mem.  (211  inches). 

8     "     53  1111.  (al  iiicbi-^) SScm.  (231  >"che»), 

5  "     54.IT1.  (lilj  iiHlj.«) 61  cm.  (24  inches). 

10  "  aSciii.  (21  iii-tii-s) 02cm.  {24iinchr«). 

11  "  iW  L-iii.  {Til  m<-\\<-*) OS  cm.  (24i  inches). 

12  "  -53. ■''  .-111.  C-'U  iucliv^) (iS  cm.  (24]  Inches). 

la  "  .'i4.iii.  {21 J  iiiili....) OH  cm.  (20  inches). 

F'oKTAXELLEs. — ^"I'lii'  jioitvrhr  foiil'inr/lc,  althi>ii};h  ordinarily  quite  pe 
ceptible  at  birlli,  soon  dLsappeais,  filher  fnmi  (iv-erla|)i>iiig  of  the  bone  ( 
from  a  perinaiieiit  closure,  and  i^  u^jiiatly  irnpen-epliblo  by  the  sixth  wee^ 

'Ihe  aiitcriof  foiiliuirlli-  ai^vmA  In  fjrowlar^'ras  the  infant  i^rows  older,  il 
toabont  the  ninth  im ml li ;  this  |ii)iiil  is,  however,  di-spnted,  and  thcincreai 
may  be  appareid  mllier  tliiin  real.  II  also  se<'riiii  lo  remain  stationar. 
or  almost  so,  Inmi  Ihu  niiitii  tn  the  Iwelith  miuitli,  anil  then  decreast 
slowly.     It  should  ht;  elfiscd  by  Ihc  ninLleeiilli  Id  the  twentieth  month. 

Face  and  OKAxnrji. — 't'lje  jnopiirliiin  of  the  laio  to  the  cnmium  i 
infaiKV  is  as  1  tu  S.  Froriup  has  also  made  observations  on  this  poii 
in  older  children,  and  linds  lln;  I'oJldwint,'  proportions : 

TAllJ.K  5. 

Projyrrl"'!!!'  ■•/  J'"0'  I-  Crdiitiiiii. 
An,  rmee,   CnulBB 

Barly  iiiluiicy 1  Ui  8 

2jcura ^ 1  m  S 

6  j-eura 1  to  4 

lOymcs 1  to  * 

Adult  fumule 1  to  2i 

Adult  mule 1  to  8 
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The  small  sut- uniie  facial  portion  fif  llie  skull  in  infancy  and  early 
ildliood  13  shown  in  Vi^.  11.  page  4.S,  of  Hie  infant  al  birlli  and  ol,  three 
irs.  and  also  in  Fife's.  26  and  27,  facing  page  8'i,  of  Ihc  infant  al  birth 
at  nineteen  months. 

KiG.    10. 


'"!., 


■*?».: 


U 


v 


Iiirmil  tkiil],  imiiinil  >ltD.    Ai'I-iI'T  InntHNi'tl-'  <  X  >  cm. 
Wntii'ii  Mii«-iim,  lUnunt  I'lilviTjUy. 


As  the  ihild  devi-lo)iK,  very  ini)torUinl  ihantrcB  oi-riir  in  the  based 
lie  filciill,  one  iif  Ihe  j,'nnli'sl  of  \vhi<h  is  Ihe  dtnvnwunl  tfnjwth  of  the 
l»'e,  ()ri;;iiiitlly  the  Imlsi-  of  tlie  skull  is  |ij'aiticjilly  tlal.  'I'lir  siidileii  rise 
Ihi-  biuiilar  jiroii-ss  in  I'miil  of  lli<'  fonniim  iiiii^'iiiiin.  Ihi'  an^^L-  l'onjie<l 
rilh  il  by  Uie  body  of  tiie  sphcnuid,  and  then  Die  shiirp  drsient  of  thv 
anier,  an-  ;iilnlt  ilmnicli-riwlii-s  of  wliiih  id  birth  tlu'iv  is  lilllo  trai'i-, 
liufid  ravily  is  sludlow  und  nliilivrlj  ion^r.  Ihr  posliTior  niiPi's  aii' 
&I1,  and  I1h>  vonuT  apjiroaelu-H  the  liomriidal.  The  nasopharynx  has, 
Jen-run-,  very  little  lnijfhl.    The  alveolar  [irorcsscs  arc  slill  nndevelnped. 
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and  the  ramus  nf  Ihi-  lower  jaw  is  vory  oblique,  so  thai  the  cavHy  of  Ih 
iituiilli  is  small.  As  ii  ronsequerin-,  the  larynx  is  placed  very  high  iif 
OiK'  of  Ihi'  fhit'f  i-aiisi'S  of  its  (Icscnil  is  the  liowmvani  growth  of  the  fact 

ItiiAiN. — ll|>  )o  tiif  si'vcnih  yi'ar  llii*  hniiii  shows  an  active  growth 
anil  iiHiT  tliat  year  imrfaws  slowly  in  wi'ifrhl.  The  convolutions  an?  no 
fully  iit'V('loi«'(l  al  hirfli,  ami  arc  (mulually  |»i'rfiTt»-<i  as  tlic  child  prow 
uliliT,  Till'  various  n-nln-s  of  tlii'  hntiii  wliicli  gmdually  beronut  » 
hijriily  iii'V('lo|if(l  in  later  ihiliihooil  havi-  hul  little  acliun,  so  far  as  we  cai 
jiiil^'i',  at  birth  ami  in  tin-  early  weeks. 

Dura  Mater. — An  iiii)iortanl  analoiniral  romlitioii  hi  (.-oiineotion  \ntl 
the  brains  of  ymni}.'  snbjerts  ix  that  the  dura  uiatcr  is  much  more  adhc 
n-nt  to  llie  skull,  ami  lliiis  ]iii>sents  an  oltstade  to  the  i-oHedion  of  extniva 
salicins  tH'tween  it  anil  the  hone. 

Subarachnoid  Space. — The  .•iiiltitrai-hnoid  s)kk'('  ui;iially  i^tntnins  ^ 
laiyer  aniounl  of  llui<l  in  ehildhooil  Ihan  in  later  life. 

Eah. — The  roof  of  the  middle  ear  or  ti'^nien  tympani  is  formed  by  Ih 
tegineii  lyni))ani  proper,  which  is  a  part  of  the  petrous  bone,  and  a  sma 
pari  of  the  squamous  bone,  Al  birth  one  iiuds  between  these  bones 
i-lelt  (pelros<]uaniosa1  lissure)  whirh  extends  backward  over  the  masloi' 
anirnni.  Throuifh  this  clell  u  small  proi-ess  of  the  dura  cxtemla  whic 
roiihiins  a  small  bruneh  of  the  middle  meningeal  artery  which  spreads  ou 
over  the  njipiT  wull  of  the  inlildle  ear. 

Early  in  the  flflh  month  of  life  Ihis  clell  closes  and  ao  later  in  life  i 
becomes  the  petrosqnaninsal  suture. 

The  importance  of  this  lissure,  whicli  is  Idled  with  connecting  tissue,  ii 
transniitthig  pus  from  the  middle  ear  to  llic  cniniat  cavity  appears  to  b 
sli^'lit,  for  in  infants  in  wliom  llic  tissuii*  is  wide  ojien  we  find  otitic  intra 
iTiinial  suppundions  less  seldnm  than  in  adults  in  whom  the  Assure  i 
closed.  Pus  in  the  middle  ear  and  antrum  can  jmss  much  more  readii; 
ihrou^'h  llie  open  sijiianio-mastotd  lissure,  and  so  appi-ar  under  the  skii 
coverin;,'  Ihe  mastoid. 

In  llie  new-born  there  i.s  ulrcrady  a  well-formed  antrum  but  no  mastoid 
mily  a  liltle  protuberance  which  at  the  end  of  the  first  year  conlainsa  fev 
pneumatic  cells.  In  the  third  year  the  mastoid  can  be  compared  with  thi 
adult  mastoid.     (Korner.) 

The  osseous  meatus  is  not  developed  until  about  the  fourth  year.  Ii 
introducing  the  aural  si)cculuin  under  four  years  of  ajre,  the  ear  should  bi 
drawn  l)ackward  and  downward,  instead  of  upwarti  and  backward  as  ii 
older  fhildn-n  and  adnlls,  or  Ihe  canal  will  be  bf'ut  on  ilself, 

I'KTKOSQUAMosvi.  SiTiHf:. — Tlic  time  at  which  the  jiefrosqaamoml autun 
closes  is  not  at  present  known- 

Nasopharyxx. — According  to  Disse,  the  nasal  cavity  begins  to  increa« 
in  lieight  directly  atlor  birth,  and  goes  on  pretty  rapidly  until  the  b^j^- 
ntufT  of  dentition,  when  it  is  slow  until  Uv  second  year  is  completed. 
Afler  Ihe  fir.«l  set  of  leelli  are  riil.  (In;  firowth  is  rapid  until  Uio  end  01 
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the  st-vonth  year.  The  increase  hi  brradlh  opours  in  Ihc  lasl -mention cfi 
period,  wliirh  also  is  Ihe  lime  m  which  Iho  f,Tinvlh  of  Ihe  iiHiiclory  por- 
Ition  is  must  marked.  Disse  stales  that  the  posterior  upeninp  doubles  its 
size  in  six  nmiiliis.  r<.-m;iins  stiilinnary  iinlil  Iho  orid  nl"  the  ."Second  year, 
and  thf>n  iii'TL-ii.ses  again.  Tliu  foilowijiy  niL-asureinunts  were  made  by 
D«Tght : 

■  TAHLI-;   11. 

I  Age.  tIetKliloI  I'lHU-rinr  Nhr-)^.  soid  ^TutBsa  hI  Hul 

B  Pit  law. 

I  Alxrtit  liiplli It  1"!  T  Hiilliinoin*  :i  millinii'lrcs 

■  Fn.111  V2  1.1  I'l  MioMlhe .18  "  16  '■ 

I  '-     12  U.  Ifi  15  '-  16  " 

I  "   u to2ti     -       u  n       " 

I                  "      ISmniillit  Ilia  yeuM 15  "  ai  " 

■  '■    2ln4yrai(* 15  "  20  ' 

I           Abiiut  fi  jiMir* 16  "  211  " 

I             TnrByunr! 20  "  22  " 

I             AU'iit  II  yuT* 18  "  22  •' 

I             17  y™rs.  rpiiiHlc 22  '■  20  " 

I  These  Hjnires  show  Dial  Ihe  lui^dit  does  not  gain  tin-  ((redtmiinance 
lliiitil  adult  age.  AI  tlie  end  of  tlie  seventh  monlli  Ihe  iiusal  canty 
|«l>proafhes  Ihc  adull  shape,  thougli  il  setMiis  broad  in  |jro|ior(ion,  antl  lias 
Inol,  ol'  course,  attained  its  liilt  size.  Merkol  lias  shown  that  in  later 
ndulescL-nce  llie  growlh  of  the  rospiralory  portion  takes  place  chietly  in 
llhi'  middle  iMi'alii.c.  In  infancy  Ihc  iioslcrior  border  ol'  Ihc  vomer  is  very 
Nthli'ine.     Willi  till'  t-T'J"'tb  liowiiward  or  Ihe  jaw  this  obli'jiiily  is  mnch 

diminished  al  the  ape  of  .seven  or  ciglil  years, 
i       The  rhainfo  in  Ihc  shape  ol'  Ihe  phaiynx  in  Ihe  lirst  Iwo  or  three  years 
Is  very  jrroal.  and   Ihe  pharynx  of  older  i:hildn;n  resembles  mon>  IhnI  of 

Ihe  ailntt   than  that  of  llic  iidiint.     Indeed,  at  four  weeks  we  lind  the  tip 
mp(  the  ejiiplottis  on  a  level  with  Ihe  lower  pari  nf  the  odontoid  process. 
I       Eustachian  Tubes. — ^Thi'  course  of  the  Eustachian  lube  and  the  posi- 
Bion  of  its  opening  nmlervo  ehaii^es  correspond i rig  to  Ihe  develupnieni  of 
■he  nasal  ca\-ity.     Al  btrlh  the  tube  is  horizontal,  or  nearly  so.     l[i   the 

adult  Ihe  cariilaginoLis  jiortion  slanis  downward.     NeverthclesB.  Ihe  ojieti- 

i/ig  of  tlie  tube  is  oppositr-  ii  higtier  j>arl  of  tlie  nose  in  Ihc  adnlt  Ihaii  in 
llhc  child.     In  the  fu>lus  the  opening  is  below  the  level  of  the  hard  palale, 

wliirh  il  r-uches  nl  liirtli.     t'p  to  Ihe  iniilh   month  alter  birth,  acconliiij^ 

to  Ifi.'i.sc.  thiTf  is  but  lilll<'  ■'hang'-.  After  that  lime.  Iiowever,  the  opening 
lb  diRlinrlly  hi^'her  Ihaii  the  floor  of  Ihe  nasjil  cavities.  At  four  yeitrs, 
iKunkel  foinid  il  to  In-  three  or  four  ii)illimeln's  higher.  In  Ihe  adnlt  il  i^^ 
lupposile  III'-  etui  of  the  inlerior  liirbiiiale  bone. 

I       Pharyngeal  Tooail. — The  pharjngeal  tonsil  increases  after  birth,  and 
Iby  the  end  of  the  first  year  has  a  len^h  of  eighteen  millimetres. 
'       Hard  Ru-ate. — In  a  child  of  three  years  or  less  the  line  of  the  hard 

palate  strikes  about  Ihc  middle  of  tlie  basi-occipital  bone.  II  would 
BiaHly  be  pos<iible,  without   pa.-'sini;  the   fingiT  roniifl  (he  sofl  palale.  In 


feel  iimch  hi;()i(-r  lliaii  tin'  imli  cif  Ihi'  alius.  TIih  base  nf  llic  ndoilf 
process  wriijjd  br  iiiidt-r  iUv  iiiiiidUi;  iiiiiiii>rani'  swii  at  ttn-  Iwiik  uf  tin' 
thmal  thnm^li  tlif  r>[ieri  miiiitli.  Tlic  U|i  "f  Ihe  opifflottis  is  at  thi*  junc- 
tion of  Hi.'  oilcititiiul  \vW\  llu-  Imdy  "f  llit-  axis.  Only  tin-  vt-ry  top  uriiip 
tliirtt  vi-rli'lini  'mmIiI  l)>'  sHlislii(ti<riiy  vxplurcd.  At  six  ami  iil  lliirlcen 
(Syitiiiit:t(iii*<;  pliitfrs)  the  litic  nf  Uh'  lianl  pulutt-  has  abniil  tin-  utlull  ilirer- 
Ijuii. — ilial  is,  il  slriki'.-  about  tin-  lup  ol"  tin'  alias  i>r  Hu'  basilar  j>nKPSs 
near  ila  lifjririiiiiin.  In  balli  IIr-  iiniffr  cuulil  probiUdy  t-xaniirp*.-  the  vt-rlf- 
bnpfrom  llie  (IrI  Io  Ihc  tburtli  iiirlusivi-.  The  alias,  however,  would  be 
rcarlifii  willi  niruli  ii\<in-  ililTunlly  in  the  older  Ihun  in  tin'  youiiiffr  sub- 
ji'cl,  as  tin-  rflalioiis  itll  lir  soft  jmlate  aiv  iiiorr  nearly  tliuw  uf  (lie  adulL 

Mouth. — Asllie  infani  trmwfi  older  the  mouth  bi<(-oim's  an  uivan  more 
udapli-d  for  icrtain  uses  boyond  llmL  of  a  intre  means  oi*  L-iitrj- for  the 
fond  til  till-  stonraeh. 

Maxii-lart    Bones. —  Km.  11. 

The  ossilication  of  the 
maxillary  bones  bt'Cins 
early,  prngressos  .-ilowly, 
and,  together  with  the 
fuia!  fornialion  of  Ihe 
jaw,  is  riinijilelfd  al  pu- 
berty. Fig.  11  repre- 
sents llie  tliaracleristir 
ini'oniplete  developnn-nt 
of  the  ramus  of  the  in- 
ferior inaxiilary  hone  in 
the  early  weeks  and 
months  of  life,  and  ils 
almost  complete  devel- 
opment at  three  years. 

The  chief  chararter- 
istie,  as  seen  in  Fig.  ]  1 , 
is  the  oblifpie  angle 
which  the  raiiius  makes 
witli  the  body  ofttiebone 
alhirlh.and  this  becomes 
more  evident  when  com- 
pared with  the  jaw  at 
three  years.  The  nnich 
greater  proportion  of  the 
ramus  to  the  body  of  the  bone  at  Ihree  years,  and  the  nearer  approach  lo 
a  right  angle  where  Ihry  juin  arc  iioliccable. 

Teeth.— The  d.-velupnu-nl  of  the  first  sel  of  teeth  begins  at  about  the 
seventh  week  of  inlra-utiirim'  life,  and,  prt^ossing  slowly,  is  completed 
about  Ihe  end  of  infancy.     At  birlli  the  twenty  embryo  teelli,  leu  in  eacl) 
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!w,  are  so  enclosed  in  the  alveolar  processes  that  nothing  but  the  smooth 
mucous  membrane  is  apparent  on  the  gums  above.  Below,  they  are  con- 
nectod  wilh  the  branches  of  the  inferior  denial  nerve  (an  important  clini- 
il  fact  to  be  remembered)  tlirough  openings  at  the  bottom  of  the  alveolar 
ooesses.  When  calcification  of  the  neck  of  the  tooth  begins,  elont-ation 
jlso  takes  place,  and.  as  the  tooth  is  enclosed  in  bony  waits  below  and  on 
lie  sides,  it  gradually  j.tows  through  the  point  of  least  resistance,  namely, 
the  gum,  which  covers  (he  top  of  lite  alveolar  processes.  The  continued 
pressure  gradually  causes  atrophy  of  the  mucous  membrane,  and  the  crown 
of  the  tooth  appears  on  the  edge  of  the  gums.  The  various  teeth  come 
irough  the  gum  at  times  which  are  regulated  according  to  their  develop- 
lent,  that  is,  at  times  corresponding  to  the  calcification  of  their  roots  and 
consequeni  elongalion.  This  process  usually  takes  place  in  groups  and 
I'ith  consjdcralilc  regularily  in  the  average  normal  infant.  Variations, 
ath  as  to  the  order  in  wliith  the  leeth  appear  and  in  the  lime  of  their 
apearance,  are  so  common  thai  it  seems  tiardly  practicable  to  have  set 
jles  designating  these  limes.  The  experience  of  different  physicians 
eems  to  dilTer,  but  all  praclically  are  guided  by  very  general  rules.  An 
jfaiit  may  be  born  with  one  or  mort;  teeth. 

The  lirsl  tonlh  may  a|)pear  iit  any  lit luring  Ihi-  lirsl  vi-ur  of  life,  or 

ay  be  delavi-il  until  llu'  sfimid  year  wilhiiut  any  olher  apparml  vice  of 

?vc|opnient.     In  like  mamu'r.  every  kind  i)f  variation  may  bt-  met  with 

tilt-  ijjiler  in  which  llu-  h-rlh  ajipear.  wilhuul  Ihe  HJijililcsl  i-videm-e  of 

liy  piilhiilctgicii!  cuiiitilinii.  iiK-iital  nr  ulln-rwisi-,  hcinp  I'miiid  ritlu-r  al  Ihe 

iiie  or  laliT     II  is  Ihervfure  unnecessJir>'  lu  alarm  Hie  jtart^nls  by  staling 

Iheir  child   is  aliniinnal    ttviatisc   il    liris   mil    ciil    a  I'inlli  iti  llir  lirst 

,     Wc  shijuld,  Imwcver,  i-arcriiliy  walfji  llicsr  ihildii'ii  ;iii.l   In-  sure 

Imt  llieir  fofMl  cunlaiiis  Ihe  proper  nulritive  elemenls  rtut  only  for  Uieir 

I',  htil  also  Inr  Iheir  individual  dip?stiun. 

Fni.  i:;. 
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50  PEDIATRICS. 

Tliti  aiipcarancc  of  the  teelh  in  groups  suggests  certain  practical  divis- 
ions to  detcnnine  various  questions,  such  as  tlie  best  time  for  weaning,  or 
for  vaccination.  The  divisions  constitute  the  denial  and  iTtterdenttU  perioda. 
In  our  individual  experiencp,  the  first  tooth  appears  at  atiout  the  sixth  or 
seventh  month,  thotigli  at  times  we  And  it  much  eariier,  as  at  the  fourth 
nionlli.  and  later,  it.':  iil  the  nhith,  tenth,  eleventh,  ortwelflh  month.  The 
(irsi  Inoth  wltii  li  t)i'vi'lii)is  sritlii-ienlty  lo  eiinio  (hroufchthc  gum  is  in  most 
(ases  one  of  llie  niiilille  lower  iiii-is<irs.  Tlie  groups  and  the  dental 
periods.  alliiwiii<r  always  liir  many  variations,  are  as  follows: 

T.\BLK  7. 
TiiniKiriirii  T-iih.     Fint  Dmliliim.     Tu'inii/  in  Xumbrr. 
IH'iiwI  IVrimlt.  Gmuiaol  Tcvth. 

I.       ti !»    H  iiiiinlli< 2  iiiiddltf  lnw(T  inrifDn. 

11.       f)  !'•  10  iiit>nlh« i  upiwrlndsois. 

III,  IS  I'l  14  [iiiinth* 'i  luli-nl  lower  indmn  und 

4  flr!.t  ninUi*. 

IV.  IS  t'l  20  umiitW 4  cftnlrHV. 

V'     ^H  tn  .12  mrintlw 4  ri-mnd  molan. 

20 

The  seconrl  set  rif  li>etli  U-gULS  lo  rt.'|ilaee  tlie  tirst  at  about  the  sixth 
year. 

T.\BI.K  «. 
I'lrmaiifiil  Triih.     Sfi-"iiil  Ihitlili'iii.     Thirliftvn in  XmiAer. 

v.ftc».  Orou|». 

.; 4  flrat  iiiotun. 

7 4  middle  incUotf. 

* 4  lutcrul  InciKin. 

\, 4  first  biriwfud^. 

Ill 4  »fti>iid  biuuepidr. 

II 4  tmiinw. 

li; 4  Kvond  uiobw. 

17  I,.  2--. 4  third  molan  (wUdum-leMh). 

Hi 

The  first  four  teeth  of  the  second  dentition  are  usuallj'  called  the 
sixtli-yeur  molars.  They  do  not  replace  any  of  tlie  temporary  teeth,  but, 
the  jaw  liavinp  trnnvn  sn  us  lo  provide  spaie  back  of  the  temporary  teeth, 
they  apiMJir  back  "f  and  next  to  the  second  molars.  This  usually  occurs 
at  about  tliu  sixlli  year. 

In  llie  seventh  and  eiKhUi  yai':'  the  pennaneiil  incisors  replace  those 
of  the  temporary  set.  In  the  ninth  and  tenth  years  the  bicuspids  replace 
the  teniporary  inotai-s.  In  the  eleventh  year  the  permanent  canines  re- 
placi"  the  temporary,  and  in  the  twelfth  year  the  four  second  molars 
ai)pear.  This  really  completes  tlie  second  dentition  of  childhood,  twenty- 
ti^ht  teeth.  The  remaining  four  molars  belong  to  a  period  of  adult 
growth.  Kisr.  13  (pai-'e  51)  sho^vs  the  manner  in  wliich  the  permanent 
leeth  replace  the  temporary  set  between  llie  apes  of  six  and  twentv-fl« 
yoarp. 
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THORAX. — ^Top   («■   Stebsum. — From    Ihe    few    obst■^^■atiulls   \viuch 
liave  been  made,  Ihe  lop  of  the  sternum  iti  inraiicy  and  early  childhood 
eems  to  be  opposite  some  part  of  the   lirsl  or  second   dorsa!   vertebra. 
"■^D  Wight.) 

^_  Diameters. — The  untei-oposleilur  dianieter  ul'  tiie  inlL-rior  ui  the 
j^^horax  is  lo  the  transverse  diameter  al  three  years,  aecordinx  to  Dwighl's 
'  "FroKen  Settions,"  as  one  to  two,  and  in  a  eiiild  of  fii>in  live  lo  six 
(Syniui^floh)  the  depth  is  even  relatively  ^■^eate^.  Tin;  litis  bend  much 
ii  less  baekwani  than  in  the  adult,  and  the  back  lh"sl  beconies  rounder  and 
H^en  flatter.  Al  Ibiu"  or  five  years  pvat  progress  in  growth  has  been 
^^lade,  and  the  infantile  form  of  tlie  lliorax  has  wholly  disappeared. 
_Slight  i.'lianges.  however,  probably  tm  on  for  some  years. 

(tesiFicATios. — Towards  Ihe  end  of  the  first  year  the  bone-centres  of 

Fia.  13. 
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Blcht  yaitodt  of  dcTslopaieiK  lu  the  (cuaud  deoUttoo. 

Uie  stunuuu  have  grown,  and  the  sternum  has  gained  a  (<uod  deal  m  Mii- 
WKly,    Xovf  points  of  nnfiifiialiun  havi,-  probably  appeared,  but  still  thu 
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<iternuni  is  essentially  cartilatpnous,  the  bone  merely  consisting  of  islands 
in  a  soa  of  curliiage.  At  t^vo  years  of  aire  the  manubrium  and  the  second 
and  tliird  ineres  are  nearly  ossified,  but  their  stiape  is  made  by  their  carti- 
la^nuus  borders.  At  three  years  wo  have  twice  seen  the  manubrium  and 
(he  siTOiid  piece  of  tlie  sternum  presenting  in  bone  their  real  sliape,  while 
tlie  third  piere  was  slill  framed  in  cariilage.  Sometimes,  however,  tlie 
profess  of  ossifltation  is  more  harkwanl.  The  ossification  of  tlie  lower 
[tart  uf  the  sternum  is  less  ailvanceil  than  the  upjH>r  part.  As  to  its  rela- 
tive si/A-  opinions  differ.  Proliahly  the  individual  variation  is  very  great. 
The  ribs  being  cain)>ur.i(irely  huri/.onlal,  the  carlila^'es  rise  very  little,  and 
at  flic  lower  part  of  the  clii-sl  in  fnint  they  are  nearly  together,  making 
narrow  inten  oslal  spaces,  the  seveiiili  cariilagvs  often  meeting  below  the 
body  of  the  stemuui.  In  the  dead  body  of  a  yuuiig  child,  especially  if  it 
be  emaciated,  it  is  slnlciitg  \o  sec  how,  after  the  cadaveric  rigidity  has 
|)as5ed  away,  the  stenmni  anci  cartilujfes,  forming  the  front  of  the  chest, 
fall  in  at  the  point  where  they  join  the  ribs. 

Rt-spinATios. — At  birth  there  is  no  derided  type  of  respiration  for  the 
two  sexes.  As  the  infants,  both  male  and  female,  however,  grow  older 
and  a  mure  i'lpiuhle  respiratory  mechanism  becomes  established,  we  hare 
I'liiinfl  Ihat.  as  a  rule,  in  flic  early  months  of  life,  the  type  of  respimtion  is 
aluloitjiiial.     Vi-!.  14  shows  the  irregular  respiration  of  infancy. 

Fi(i.  H. 

/VWV\ AAaaaa      Aa/\am 

tiui-'k.  I'mw.  Irr.-i;iilur.  IViw.  Irreirular. 

I;->j'tminii  (i>r<ii»--liiil[  inJiiuu:  tu  it  lii-nltli}  liifnnt  iiiru'  monilir  nld  :  invkkc.  Initqiil^. 

IljAi'nHAfiJi. — A  liiiiiled  nmiibfr  [irobservalioiis  })y  Dwighl  showed  the 
diaphnit.'iii  'o  )>«'  i)p)Kisile  some  part  <if  a  i^ytiuv  lielweeii  Ihe  lower  part  of 
llie  eitftilh  auil  Ihe  upper  pail  of  the  leiitli  viTlehm. 

TnvMis  liLAMi. — The  Ihijimii  is  iiiDst  lievelnpnl  til  Ihe  first  two  y<tars 
lit'    iti'e.    hut    it    pei-sists    Inn^.'er   lliati    was    rni-inei-jy   latl^'hl.       Durill^r  lis 
^rnati'sl   ilevidupmetil  it  is  fDiirid  in  ttie  iie<k  as  well  as  hi  the  thorax,  ex- 
tending  perhaps  2  cm.  (J  inch)  above  the  slornum,  which,  it  must  be  re- 
membfred,  is  no  small  part  of  the  surface  uf  a  child's  neck.    The  thymus 
extends  down  the  anterior  mediuslinuni,  lyin;,'  on  Ihe  pericardium  in  two 
long  lobes  on  either  side  of  the  meilian  Hue.    The  extent  of  tliese  lot)cs 
is  very  variable,  and  the  two  are  not  usually  syninielrical.    We  have  seen 
Ihcm,  even  in  an  hifant,  so  developed  lliat  the  longer  nearly  reached  the 
lower  end  of  the  sternum ;  but  it  is  very  unconunon  for  it  to  reach  Uie 
diaphragm.     These  prolongations  become  thinner  as  thoy  descend.    The 
(livinu?  is  a  tliiik  i\\i\?s  behind  lln!  first  piece  of  the  sternum,  where  it 
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^  I'M  lliv   li.i|'  'il'  llir  li'';irl  iii.-ahirtl   llic  prciil  vi'HscIk  fi.irrr.-iiliiijj  lln'  iti- 
Diiiin.'iti-  vciii;;,  iiKiii-  1)1-  less  •<{  llif  sii|iorinr  vi'tja  cava  ami   llir  arcli  nl' 
10  aorla,  and  i-xU'inling  hark  In  the  tracht-a.     Lower  (lo\v7i  il  extends  on 
illuT  silk'  iritii  Ihi'  aiigli-   liplwi^on    Iho   |HTiraniiiiiii   ajiH    Ihr   Innffs,  er 
llior  [.ileum-.     A  sei.'liriii  iif  Iht'  Ihynms  marii-  by  Ihvljfht  was  Cmmil  to 
HI  iK-arly  horizontal  I  j-  fnmi  the  top  of  the  fonrili  rlorsal  voriebra  to  jnst 
lovc  tlir  juncliorL  of  lin'  scconil  [■ustai  rurlilagr  willi  llx'  sli'minii. 
Till'  cavily  of  llie  Diorax  srenLH  lo  W-  ilividi-d  into  Uiri'c  pjirls,  one  on 
rillicr  side  of  the  InniB  and  a  median  one  nceiipied  hy  llie  thyiTius.  tJie 
isvcrse  |iart  of  \][c  arrh  oC  Ihc  aorta,  with  IIli'  siiiH-rinr  vena  cava  on 
fs  right,  aiu\   tlie  tnii'liea  and  a-sopliatrus  behind.      The  area  occnpied  by 
Ihe  (liynins  is  very  nearly  p<|ual  to   that  cif  the   loll   hinp.     The   Ihynms 
feat  lies  haeiiwani  on  the  lelt  of  Hip  aorla  behind  the  level  nf  the  front  of 
iJle  s|iiiial  ci'liiiiOL.      There  iw  also  what  seems  to  be  n  pjei-r  of  it  between 
le  vejia  eavii  and   the  Iraclii'a.      On  Die  upper  snrfiiee  of  liie  same  see- 
ion,  al  about  Ibe  level  (if  the  slemotlavitnlar  arlienlalions,  it  is  in  front 
of  bolb  innoiiiuiale  veins  and  behind  the  right  one.     The  limps  an-  pre- 
venU><l  from  aiii'maililiiL:  eaeh  olher  so  nearly  behind  Hie  jiiunnbriiiiH  as 
toy  do  in  Ibe  udnll. 

Fig.  is. 


~ClBn>l:  0  iiutiki  jnilli'l :  e^  iiiarka  niivilor  VFiiucadi;  \A  mnrki  Kn-tlu  aroli ;  V.v  iiuu-u  rFtinuyg-ot 
F  fiukrk<  A'rtn'*  flulil  wTilr'U  lm|ti^r)^1  ti>  t-p  In  thr  rlirht  rlK^l;  TIT  mnrlu'  hirurf^tlun  t^r  rnu-lim- 


.\  fMa-ii  sertioii  ihwijflitl  of  a  rblld  tlin-e  years  old  (Fi)(.  16)  shows 
tliiit  lM'hin<l  t)ie  manttttrinni  Diere  is  riinch  mori>  of  the  Ihyinns  lo  the  lefl 
Hum  lo  liii'  rih'bt  of  Hie  nxdian  line,  and  ils  diiliiess  on  peniission  must 
flHVe  Im-i-II  eviilellt  al  tin-  h'll  of  tin-  sternum.  l-telow  it  metyes  illlo  Hie 
■difti-  dnliirss,  iiiel  no  ditilinetion  bi-twiH>n  Ihr  thymus  and  lir-nH  la  jiiisst- 
We  by  perriiKsion. 


ri4  rW>TATHIIS, 

TIk-  t)i<><irc'ti(-nl  n-sults  nt  onliu^mcnt  of  the  thymiu  ore  vcrj'  senous. 
hif!liii(r  on  the  anterior  and  wfnktT  venlrici*',  which  is  prolonged  upward 
i(it(j  tJn'  imlmoimn'  aricry,  il  may  intcrii^rc  with  the  piihnonary  supply  of 
blood,  itiiil  liy  i-oiii)in's»in)r  tlie  iiiiioitihiati'  veins  and  Iho  supurior  cava  it 
may  inlrrruiit  tin-  i-i'tnni  of  vcnoitK  Itlood  to  tlio  liinirs.  Whether  or  not 
it  ni;iy  i'iiiijpn-S!i  lln'  llmRKir  ilnit  is  ilnnbiriit,  hut  il  t-crtainly  may  press 
on  till'  Inii'lii-JL 

Tin-  t)]yinns  is  stiiti  oUni  lu  [n'i-sist  I'or  wi'vcral  years  after  puberty,  but 
obsi'i'Viilions  an'  not  nnnirrons  on  this  jKtint.  It  seems  to  disappear  from 
the  neck  and  fnnn  the  I'niiil  of  the  lieart  and  In  n^niain  longest  behind  the 
tirst  [lieee  of  Die  stennirn. 

Heaiit. — Th<'  i-haiip's  whirli  lake  place  in  the  infant's  heart  after  birth 
are  not  sinnillaneons.  whieli  is  a  )>oinl  to  he  n-nicmbored  in  making  a 
cUII'en-ritiid  dia;.iiosis  of  eardiai'  ilisease  iliirin);  the  first  ten  days  of  infancy. 
The  fiillowirii.'  tahl<-  stales  Hie  time  at  w)iieli  ilii>se  rhaiigcs  should  occur: 


TAIILK  «. 

T1I«T-VATAI,   rilAXdKM   (IF    KIKTAI.   COXniTIOKa. 

Ductus  Venoeus. — Tlio  tliU'tiia  vi^mwaii   bi-minu<  »   flliniux  cunl  In  the  flwuTe  of  the 

iliii'tiis  vi'tiiisiiK  ill  rniiii  twii  to  Kvu  duyf. 
Eiustachlau   Valve. — The  iMtnt-utarinc  IVinctiun  <>r  the  Euetui'hhui  valve  pnuUcallf 

ilNiippiiirs  lit  Mtiii-  lit  liirth,  l>ut  its  niimitiK  mil  ^•^■  foitiid  for  an  indefinite  period.    (See 

linirt  (liisiTtiii  liy  Dr.  ¥.  Hi-xtcr,  F\it-  V>,  fHciuft  [uuti'  ■>*■) 
Foraineii  Ovale. — Tli<'  funimi'n  uvuli-  ib^imlly  cluu's  nlKXit  tin-  tnith  day,  but  the  upper 

|iiirt  fiiiiK'tiiiii-K  iu'vi.'r  dieiw.     Tin'  ilosi'd  rnrHiiifii  iiviilit  i^  ftvn  ill  thtt  Mtno  heart. 

(Fii;-  1''.  fi«^'"e  1"'(J^'  '>*■) 

Ductus  ArteriOBUJS. — Thi'<iuc-tiu  iirtirriusii!'  i>iilK.ut  l.-'n'm.  (J inch)  lung,  huKdiaincter 
iif  alwjut  -tii  fill.  (I  inch),  luirl  ii  hsumIIv,  si>  fur  iw  Iwing  pervioiiii  tii  the  hluod  i«  con- 
fi-mpd,  iiblitiTHtiii  ill  frum  four  tn  ti-ii  dHVi-,  It*  niiiuinK  fi>nnH  u  flbrutu  cord  conneot- 
iiiK  tlie  iiulmiiiiiirj'  iirli'n-  mid  iln-  iiortu.     (Swj  Fir.  17,  Titcini;  page  64.) 

Umbilical  Vein. — Tlir  umliiiii'ul  viiiu  liiinni!):  thi'  round  li^mciit  of  the  liver,  and  m 
oblitenitiil  in  fri'iii  Iwn  tii  live  duvH.  Af  piiintcd  out  by  Jacobi,  it  diff^  triym  the 
urti^ce  VLT^'  iiiui'h  li-ss  liiiiti  U  usuiil  with  thii  vpins  and  artcrim  in  other  partt  of  t)w 
body,     ItH  iiLusciiliir  biyiT  is  viTy  liirjj;!!  iind  stroiiu- 

tTmbiUcal  Arteriea. — Tbi'  urnbiliciil  urtcriis  in  lh<'ir  upper  purlK  become  oblitomtcd  in 
from  Iwii  to  fic"  days,  foniiiiii;  the  iint<'rior  triio  IJv'umi'iilii  of  the  bladder,  while  th« 
lowiTiKirt'irnmin  |x-iTiimfi  and  funii  tbo  eupi'rior  vwiiiil  iirterics.  The  umtnlinl  atteilN 
Hn-  iii^iiiilly  Itiiok  iind  Ftrun^,  owing  tii  tho  gri'nt  dovoUijHiicnt  of  thrir  mivcular  lavt^r. 

II  is  jri'iiemlly  lielil  Unit  in  llie  lirsl,  y<'ar  of  Hie  tlie  long  axis  of  the 
lienrt  is  JKoi'i'  nearly  linrizontiil  Ihfui  lalei'.  The  a|iex  i.s  thought  by  many 
to  lie  liiv'her.  Tills  is  true  ill  the  ttrsi  few  years,  but  somewhat  later  it 
may  lie  foiuiil  in  the  adiill  positliiTi,  or,  in  rases  when.'  the  lower  part  of 
the  iiteniiini  is  luiekwarfl  in  ilevi'lnimieiit  ami  Die  I'nrlitages  crowded 
loj-'etlier,  il  may  In-  in  a  lower  spaee  than  noniial.  It  is  not  unlikely  thnl 
a  pnbseqiienl  eliaiijie  in  tliesi'  jHiHions  of  the  walls  would  correct  this. 
Tlins,  if  in  the  early  condition  the  apex  were  at  the  sixth  intercostal 
spaec,  a  lei i(rl lieriinfr  ont  of  the  lower  end  of  the  .sternum  might  cause 
such  a  descent  of  the  ribs  as  would  brint;  il  into  the  fifth  spac»*- 
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■Weight. — As  shown  by  Boyd,  (ho  veight  of  the  heart  in  proi»ortion 
'to  that  of  tho  whole  body  docs  not  vary  much  at  different  agi's,  so  tliat 
the  relative  labor  of  the  heart  does  not  iiialerially  dilfer  between  the 
young  subject  and  the  adult.  In  the  first  few  years,  however,  tht'  increase 
of  the  weight  of  the  lioart  is  greater  thaJi  at  about  the  fourth  or  fillh  year, 
aiid  this  increase  is  again  groalt-r  at  abuut  puberty.  These  are  facta  of 
practical  importance  lo  be  rernembered  ^vhen  we  are  studying  the  dis- 
eased conditions  of  the  heart. 

TABLE  la 
Wriffhtt  uf  the  Heart  during  ila  Deretopmenf.     (floyrf.) 

At  Hnh ,,.  200 

liy«»re M.6 

flyean .                         60.2 

Siycm 72.8 

lOi  yeai* 122, « 

17  years 288, 7 

Figs.  1(J  and  17  show  the  heart  in  the  early  days  ofhro.     (Dexter.) 

Blood-Vesseis. — "  According  to  a  number  of  actual  observations  made 

y  B.  Thonia,  the  post-fajlal  growtli  is  relatively  snialiesl  in  the  coninioii 

rotid,  and  larpesl  in  the  renal  and  femoral  arteries.     Between  these  two 

xlremes  there  are  found  the  subclavian,  aorta,  and  puhnonary  arteries, 

hese  arc  difTeitniccs  which  correspond  with  the  dilTerenees  in  the  growth 

of  the  several   parts  of  the  body  supplied  by   those  blood-ves.sels.     \n 

,rd   to  the  renal  artery  and  the  kidney,  it  has  been  found  that  the 

iisversM*  section  of  the  former  grows  more  rapidly  than  the  volume  and 

ight  of  the  latter.     Tims,  it  ought  lo  he  expected  that  congestive  and 

itlammalory  processes  in   llie  renal  tissue  were  almost  predestined  by 

litis  disjiropoilion  Iwlween  the  size  of  Ihe  artery  and  the  condition  of  the 

ue.     Moreover,  the  resistance  to  the  arteiial  lurrt-nt  offered  by  the 

Idnev-substance  depends  also  upon  Ihe  readiness  with  which  Ihe  current 

permitted  to  pass  Ihe  capillaries.     It  has  been  found  experimentally 

t  within  a  given  time  more  water  proportionately  can  be  squeezed 

Iinmiih  Ihi-in  in  Ihe  adult  than  in  the  child.    These  analonural  dlU'erences 

n«y  Iheii'l'iiR'  be  Ihe  rejison  why  renal  diseases  are  so  nuich  more  (re- 

i^uciil  in  infanL-y  and  childhood  from  all  causes,  willi  the  exception  of  that 

one  which  Ls  resened  for  the  last  decades  of  natural  life,  atheromatous 

detrt-neration."      (Jacnbi.) 

Polmonary  Artery, — It  is  doubll'nl  whellier  there  is  any  essenlbl 
ditference  at  different  ages  in  tlie  origin  of  Ihe  pulmonary  artery.  If  we 
Bay  that  in  llie  infant  it  is  rather  higher  Ihan  lalor.  wc  have  staled  about 
all  Itiid  i.s  jusliOuble. 

l.rN(js. — At  what  ii((e  the  lungs  reach  their  full  expansion  forwai-d  has 
not  l»cen  delemiiTied.  It  would  appear  that  it  b  not  before  live  or  six 
years,  and  it  its  jimbidtly  still  later.  As  the  chest  expands  laterally  the 
lungs  of  roursi*  hicn'ibie,  and  the   relatively  greater  size  of  Uie  heart  lo 


r,«  I'KDIA  run's. 

tin-  Itiujr  in  tin*  iiifanl  (icpi-ints  i-ssmliiilly  mi  Ihi-  avM-  i>f  Hif  luii|{s.  Diiriii); 
thf  lirsl  year  til'  lifi-  (iii'iimliiitr  In  Nurllinip)  llic  alvtndar  walls  arc  thick 
and  llii'ir  htiHKl-vcsfii'l!!  un-  lirlil  louscly.  It  is  imt  inrtil  llie  fourth  or 
filTli  year  Dmt  llic  |ini|>i>rtii>rt;tt<'  ailiill  (li>v<'li])iiiii'iif  bctwwn  thf  alveoli 
and  till'  hronclii  is  aftaincd.  and  llic  sininia  lias  hi'i'onic  ili-iifie  and  bitid- 
iii(,',  n-stniinintf  t)j<-  caiiillHrii's  as  iu  adnll  lll'i'.  In  infont  Hfo  the  iiiidcrlyiiiff 
loiisi'  VvrOiui'  litiiii);  tin'  lm>ii(')iial  Intics  );milii.-illy  binds  tliv  niwuus  tiioiii- 
bninc  III  the  hbromiHiuiar  wall.  Kmni  this  tiini'  it  keeps  jiaro  hi  its 
tni)wth  with  the  other  ronijiact  tissne:i.  until  in  adult  life  it  appears  as 
dense  tibnius  hands,  hnring  the  lirsl  two  years  the  air-eellg  have  not 
alliiim'd  the  |)ni|M>rlii>iifite  ra|iiii-ity  wliiih  exists  in  adult  lifv,  and  the 
bronchial  tree  is  still  ]aiv>'  in  |iro|>i>rlio!i  lo  the  dilafiiit;  and  niiilUplyingf 
alveoli.  jV^miii  Ihe  air-sjiiiees  develojuil  from  the  lernnnal  bronchi  have 
I'oven-d  tlieinsf'lves  with  it  lontinnous  layer  of  flat  ntieloaled  opilh^liuni. 
In  its  Eutb^'quent  jmiwth  in  adult  life  it  is  K-lioved  that  the  expanding 
alvi><>lLiH  does  not  inen'ase  its  number  of  epithelial  eells  lo  coverthe  more 
extended  wall,  but  somewhat  eulaiyes  their  suo,  and.  still  further,  that 
some  of  the  llattened  epitheluun  loses  its  nnelei  and  expands  to  form 
larpe,  very  thin  plale^,  i-alled  nspinitory  epilhelhini. 

ABDOMEN. — LiVKH. — The  liviT  is  pro|><irlionately  larire  at  birth  and 
hi  early  iliildhood,  an<l  <iui  Ik-  felt  tn-low  the  ed^  of  the  ribs  m  the  rifirht 
liypoeliondnniij,  its  horder  heiufr  about  1  or  2  cm.  (J  to  J  uich)  below  the 
i-oslal  bonier  in  the  nuiiiiniillary  line. 

Oall'Bladder. — The  fundus  of  the  i/nlf-ttiatUhr  is  in  relation  to  the 
surfaie  of  Die  boily  about  that  of  the  iiiulh  iiistal  eartilagi.>  near  the 
bonier  of  Ihe  right  n'l-tus  niusele.     ^AlcClellan.) 

Si'i.EKS. — Then'  is  iiotlunj;  es)ieeially  lo  he  noted  in  the  spleen  in  child- 
hood, as  it  eorn'spoiids  in  its  position  to  thai  of  Die  ailult.  According  to 
Foster,  the  spleen  frri>ws  rapidly  iu  early  iulanev,  but  in  proportion  to 
llial  of  the  adult  is  both  absolutely  and  ivlutively  smaller.  II  is  said  tliat 
the  spleen  when  eulai^'d  eueniaelies  more  upon  the  thoracic  cavity  tliaii 
ill  the  adult,  owinjf  lo  the  greater  ivsistiuiie  ollen-d  by  Ihe  coatocolie  fold 
of  the  periloneuni  upon  wliic)]  it  rests.  In  uiaiiy  rases  ol  enlarged  spleen 
from  varied  <'auses  which  I  have  met  in  infants  il  Iijls  seemed  to  me  that 
the  abdomen  wa.";  encroached  upon  lo  a  ^n-ater  extent  tlian  in  adults, 
and  that  both  the  physical  and  the  ratiuiuil  signs  of  the  enlarged  spice 
in  Ihe  [lionix  were  n-latively  insignificaul  and  olleti  ditlieult  to  delect 

I'axcrkas, — The  fuuftioti  auil  the  analon>y  of  Ihe  panen'as  correspond 
very  closely  lo  that  of  the  salivary  glariiU.  il  is  sitnaled  hi  front  of  the 
first  lumbar  veriehra.  behind  the  i^tomach.  and.  aecnrding  lo  the  variations 
produced  by  iige  and  the  gmvvth  of  other  jiarls.  lies  sutnewhere  between 
the  umbilicus  and  the  ensiform  cartilage. 

The  relalive  position  of  the  spleen  and  )iancn'us  to  tlie  stomach  and 
duodenum  is  stiown  in  Fig.  18.  The  organs  wen-  oblidried  at  the  autopsy 
of  an  infani  t'^i  inoulhs  old.     The  spleen  is  behiuil  the  cardiac  end  of 
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Iht- sliiiiiui'li.  uri<l  vi-ry  in'iir  il-s  i-\ln'rLiil\.  'I'lif  iL-iiicrtMS  i'xU'IkIs  rruui 
the  spli-cri  l^ils  lail  Miiu  in  i-losc  apposili'iii  In  llic  liilh-r  niyHti)  '(l(i]i|!  tlic 
puslcrii-ir  siirfari-  i>l'  I1i<'  sliiiiiiicli  and  .sorin-wliat  ii|j\vur(l  In  llic  Riimller 
eurv-aturf.  passing!  Iii'liitid  Un?  duodciiuni  and  lis  liead  rcslinp  in  ttie  con- 
cavity of  111!'  diiodeniun.  The  riin't'  uf  tiic  ihiod><nnm  is  -dsn  riearly 
lown  in  llio  sjiccinicn. 

KiDXEYs. — The  kidneys  art'  Inbnlalcd  al  birlli.  This  cnnriition  con- 
^nnos  for  a  loriff  liim.'  and  then  disappi-ai's,  thi'  Inbidalinu  bciiiK  n-pre- 
enled  by  the  pynunitls  of  MatpiKhi.  A  lew  yi-ars  aller  blrfh  tlie  positinn 
id  rt'lations  of  thi'  kidney  appro.\iniale  (liose  n|'  Ihe  aihill  (MeCleliaii). 

Suprarenal  Capsules. — The  siipnireiial  capsnli's  are  n?lalivt;ly  large 
Ii  siy.f,  and  gradually  approach  Ihe  adnit  proportions  as  Ihe  child  {.rrows 
>lder. 

Hladdkh, — Allhontfli  small  al  birth.  Ihe  bladder  soon  btTonies  iajial)l(! 
sf  BH-al  lUstentioii. 

tfyniiiiijloii,  h'oni  a  frtiKen  secli{)ri  whieh  be  made  in  Ihe  median  plane 
liroutfh  llie  body  of  a  child  sevL'u  months  old.  shows  IJie  position  of  the 
ftliulder.  which  happened  to  bo  distended.  11  lakes  up,  prjiclically.  (he 
ihole  of  the  liJwiT  piirtifiii  of  thf  abdomen,  an  oliservulioti  \vhicli  at 
}nce  sii^'e.sls  Ihe  diltlculty  of  rjiakini;  a  correct  physical  examination  of 
In;  iiifanlile  alidonien  dnrintt  life,  nnless  certain  Ihat  llie  bladder  is  emply. 


Thr  iihove  fuel  fin^  slrikmnly  i');orTH)lilU'U  In  :>  lillle  girl,  llirei'  ji'ars  nlil,  whi> 
as  111  inf  warils  ill  llii-  I'liltilrpri's  Itospil.'il,  Shr  was  stnl  In  llic  liiig|iital  f'lr  nu  ex- 
liiialU'ii  ill  ri'lVr-'iii'p  ■•<  llir  inlt-tsiiliillly -il'  nii  •ipi'ralinn  lo  ri'iiinvr'  mi  iilxliiiiiitrHl 
niiiT,     (111  iii^|i<'rliiiii,  II  riiiiiii|i-il  |iriiiiiiii<'ii<'i'  i'xli'iiillii|t  ri'niii  llii-  ]iii1m's  lr>  8  I'lii. 

)  llit-lir^)  iiliiivi'  Ihr  iiiiihilic'ii^  I'liiilil  III'  iiliiiiily  i>u><'ii.  Hy  |i;il|>iilii>ii  llic  liiiiiiir  •-iiiilil 
ff>ll  •■xli'tKliiic  rrmii  111!'  rl|{li<  intriicniil  ri'trlDii  nvi-r  In  Iln-  i-ii'i^l  iif  llir  l<-ll  ilniiii. 
i(>  ttiiiior  wiis  siifl.  ■■laslii-,  anil  niirtiiiiljn);.  It  wns  fviil'*rilly  nut  in  lln.-  iiliiliimitiiil 
nlji".  hill  iiilra'Eiliiluiiiiniil,  Tile  dillil  \v:l*  .siiiil  In  hiivf  lii'fin  mlitiK  fur  uvit  ii  wi-i-fc, 
id  III  hiivi-  ^Tnwii  Uiiii,  Sill-  p;issiil  li>>r  iifiiii'  rTi'ipii'iitl).  luit  in  sintiM  i]iiaiililji-s. 
"llliriK  iiliTliinii.il  Vt.ifr  ri'iiiiil  I'll  ;iii  nii;ily«i''  iif  llii'  iiririr. 

SuN|>i-cliii)(  a  lli^=l•■^lllp'l  bliidiler,  a  catlieliT  wiw  inlrviiliii'i'il,  iirnl  270  cc,  (9  fiiiiiri'a) 
of  urine   wiT'  willnlniwn.      The  tninor   i m meet iai ply  dlsapiieiii-eil,   ainl   the  iil>ili>iiien 

ipcjiiiie  sefl  iinil  iiisniiiiiiL. 
A  praclical   lesson  to  he  drawn   frtmi   Ihis  ruse  is,  llial    llie  Idadder 
houid  invariably  be  carel'tilly  examined  ami  i-niptied  before  dia;rnosiica- 
,ng  or  operating  in  alidoiiiiiial   disease.     Wo  have  seen  a  distinp:uished 
lapnrohmiisl  neglect  this  precaulion  in  a  young  child  while  operaliiig  for 
uppendicjlis.  and  on  opening  tlie  abdominal  cavily  cat  directly  through 
j^^llie  walls  of  the  liladder.     The  urine  flowing  oul  through  llie  wound  was 
H&hr?  Ilrsl  uidiejilioii  to  him  that  he  ha<i  failed  to  appreciate  thai  in  early 
^^ife  the  bladder  is  essentially  an  abdominal  organ. 

Stohaoii. — Many  peculiarities   of  the  di;:estive  tract  may  arise  Ironi 

Bunh  causes  as  Ihe  different  proportionate  slages  of  development  of  Ihe 

[l«irts  of  the  gaslro-enteric  tract  at  differenl  ages,  and  to  diflferences  in 


r,A  PKlHATRItS!. 

tlieir  peritoneal  attachments.  The  stomach  grows  veiy  rapidly,  and  pecu- 
liarities of  shape  appear  at  an  early  age.  We  have  seen  a  stomach  of  four 
and  one-lialf  months  which,  althougli  small,  was  relatively  broader  than 
in  the  adult.  The  adult  shape,  however,  is  soon  acquired.  How  pemia- 
m-nl  thi:4  may  he  Is  as  yi>t  niiRrltlfrd.  Then-  Ls  no  doubt  that  great  dila- 
tation inay  he  indiin-d.  nnd  it  is  hit;lily  {inibnhU-  that  where  too  small 
iiniiiililii'K  of  I'uiiil  uiv  tnvi-n  Ww  iiuniial  .^ttdiiiuch  uill  conlraH.  It  is  also 
vt-ry  likely  Ihat  (crtairi  Hlitipi-s  are  acquired  at  a  very  early  period. 
Dwi;;ht  has  shown  nie  in  a  ynunp  i-hilil  a  well-marked  antrum  pylori, — 
that  is.  a  pouch  atH>vi-  Iho  pylorus,  which,  in  extreme  cases,  forms  almost 
a  5i>]ii)nite  rliumlK>r.  It  is  evident  that  the  clinical  significance  of  our 
anatomical  knowledge  iif  the  growth  of  the  stomach  in  the  first  year  is 
very  great.  This  ((oeslion  of  growth  Ls,  in  fact,  one  of  the  most  important 
factors  in  the  prohlom  of  the  .siihslitule  fii-ding  of  hifants,  and  a  lack  of 
its  thorough  coinpR'hension  oflen  leads  lo  most  unfortunate  results. 

Capacity. — There  lias  Ix-en  niuih  dispute  as  lo  the  proper  method  of 
delemiining  llie  gastric  capacity  during  infancy.  All  methods  are  open  to 
criticism,  hut  by  cxinibining  all  the  methods  and  making  general  deduc- 
lioiLS  we  cmi  arrive  nl  pmcUcal  iiinclusion«  concerning  the  size  of  the 
sloinaili  at  ditleivnt  ages.  One  <»f  the  methods  which  may  be  employed 
is  a  clhiical  oni',  an<l  is  as  follows: 

A  iii.idiir  U  ■'i-l.'it.-.l  wlm  is  ynunt',  tusiilUiy,  has  iilenty  of  good  milk,  and  who 
1ms  -.1  liiMltliy  inr^iiit  i>1'  iiiirnial  si/.i'  ami  u-i-i|rlit.  iiml  ii|ii)cUt<>  according  to  its  age,  and 
oin'  tliiit  is  lliriviiiii. — Ihiil  is,  ■li^*■-^:lin|^  woll  ami  t'liiiiiiit;:  rfitiilarly  about  30  grammes 
(1  i.iim'i')  ;i  tiny.  Till'  iiifaiil  is  lir^t  ciiri'fiilly  wi'iiihi'il ;  m-xl  it  is  allowed  to  nurse 
iiiilil  it  is  -'viili'iitly  sufisflt'd. — lliiil  is,  pnirticully,  until  il  fi.'i-U  ttiiit  its  stomach  is  full. 
Til-'  iiinuil  i<  IIk'ii  wci|rlii'd  0(iiiiii,  iiud  tlu'  iiirwisi-  in  weight  denotes  the  gastric 
<iip:nily  iiL  mim-fs  of  milk.  I'lirft'iil  iiiv.'sligulinii  has  sluiwii  that  one  fluid  ounce 
III'  milk  w.-iiths  very  ni'iii'ly  30  irniiiLiin.'S.  (>rta.in  coiilml  cxiYerimeiita  have  shown 
that  this  iin-lliod  of  d<!l<TiLiininii  Ih''  iwslriii  c-ii|iiiHty  is  a  jiraclicnl  one.  It  is  well 
ktiiiH-11  aim>ii|f  those  who  ili-ii)  in  caHli-  tliaf  whcci  fat  cattl.'  .ire  Inuisporicd  long  dis- 
lanci's,  as  fniiii  Chicaso  In  X<'W'  York.  Hicy  iiic  found  to  havn  lost  lu.ilerlalljr  in  weight, 
licrliaps  lliirty  or  forty  pouiicls.  It  lln'S'-  rallle  an-  allownl  to  IlII  Uieir  fitomacha  wUh 
watff,  an  iucriMSi?  iu  Ihi'ir  «-''ii;lFl  will  !"■  fonnil  i-orn-ipondiuir  I'Xactly  to  the  weight 
c.r  111!'  wiilcT  whii'h  thi-y  liav  dnnik. 

If  a  niitnber  of  lioalthy  infaiiis  of  ditferciil  ;iges  and  of  average  weights 
are  f.-d  and  weighfd  in  this  way,  wc  tan  apiinixiinately,  by  comparing  the 
gains  in  weight  which  corresjjond  to  the  same  ages,  determine  the  gastric 
rapitcily  for  each  ^fc.  We  should  not,  however,  consider  this  by  itself  a 
ri'liable  molhod  for  delerininlng  the  gastric  capacity,  as  it  is  open  to  many 
ohji'i  (ions,  wiiich  need  not  he  discussed  at  present.  One  source  of  error, 
for  instance,  is  the  variation  of  the  infant's  appetite,  which  may  cause 
either  too  great  distention  or  underfilling  of  its  stomach.  Another  method 
is  the  actual  measurnmcnl  nf  Ihe  gaslric  capacity  at  the  autopsy,  with 
suilahle  precautions  to  avoid  over-distention.     In  this  way  it  has  been 
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^■detertniiied  that  tlie  stomach  grows  very  rapidly  in  the  first  tliree  months 

alter  birth,  grows  slowly  in  the  fourth  moiitli,  and  is  then  almost  quiescent 

Hfor  about  two  months.    It  then  begins  to  grow  again  unlij  it  has  reached  its 

^HduU  size.     Frolowsky's  rules  for  determining  the  gaslric  capacity  of  young 

^■nratits  approximate  in  tlioir  results  so  closely  our  own  investigations  that 

^we  have  prepared  from  them  figures  of  irifanls'  stoinarlis  at  differenl  ages 

and  at  dilTerent  pt-riods  of  growth.      Tiie  tracings  of  the  stomachs  are 

life-sizo.     Frolowsky  shows  that  the  activity  of  the  stomach's  growth  is 

^pery  great  in  the  first  quarter  of  the  first  year,  that  it  is  very  sliglit  in  the 

^Becoiid  quarter,  and  that  it  again  shows  a  moderate  activity  in  tlie  last 

^^>art  of  the  year.     He  represents  tliis  activity  of  the  stoniacli's  growth  by 

the  ratio  of  1  for  the  first  week  to  2J  for  the  fourth  week  and  3J  for  the 

eighth  week,  while  it  is  on!y  3i  for  the  twelfth  week,  3^  for  the  sixteenth 

^^cek,  and  3J  for  tlie  twentieth  week. 

^B  The  gastric  capacity,  according  to  Fleischmann,  is  greater  st  the  same 
age  in  the  artificiaJly  fed  llian  in  the  breasl-fed  infant.  This  obHervation. 
however,  in  all  probability  only  emphasizes  the  importance  of  bearing  in 
mind  Uie  normal  gastric  capacity  of  (he  different  ages,  and  of  using  Hiis 
[nowtedge  lo  prevent  the  overfeeding  which  ha-s  produced  so  noticeable 
'a  difference  between  the  sizes  of  ttic  slouiach  in  breast-fed  and  artilicially 
I     fed  inlants. 

^H     Since  the  development  of  the  melhods  of  snbstitule-feedhig  in  connec- 
Hann  with  milk  Mjodilicalion,  there  is  no  reason  lo  suppose  that  when  the 
^nifaiil's  sluuiacl)   has  been  properly  managed   it   is  any  larger   llian    in 
breast-fed  infaiils. 

»The  cause,  however,  which  produces  the  most  uniform  indi\idual  ilif- 
rence  in  llie  gastric  capacity  at  the  same  age  is  Ihc  weight  of  the  inlajit. 
I  treneral  il  can  be  said,  the  greater  Ihe  weight  Ihe  greater  the  gastric 
rapacity.     .\  giiod  illustration  of  Ihe  corn-itness  i>('  tliis  rule  has   lately 
imo  under  our  notice,  where  a  breast-fed  infant  of  twelve  months  with 
,  stomach  normal  in  shape  presented  a  gastric  capacity  of  only  90  to  105 
p.c.  (3  to  3J  ounces).     This  capacity   corresponded   to  its   weight,  4289 
ninies  (SJ  pounds),  about  the  average  normal  weight  of  an  uifant  al 
Bi^ht  or  ten  weeks,  rather  Ihan  to  its  age,  which  in  the  average  infant 
would  present  a  gastric  capacity  of  240  c.c.  (8  ounces). 

We  have  also  had  under  our  care  an  infant  of  six  weeks  whose  general 
BVelopment  and  weight  corresponded  so  closely  to  lliose  of  the  normal 
infant  of  twelve  weeks  that  it  was  self-evident  that  the  two 
jces  of  food  which  would  ordinarily  have  been  Uie  proper  allowance, 
i«0  far  as  tlic  age  was  concerned,  was  not  sutTicient,  and  that  its  weight 
H^ndicaled  u  gJistric  ca|>ucily  for  an  allowance  of  four  ounces,  which,  in  fact, 
^il  took  and  digested  witli  Ihe  greatest  ease,  while  with  any  amount  less 
^than  the  four  ourn'os  il  was  never  satisfied. 

^B     In  tills  connection  it  is  important  to  note  that  at  autopsies  Ui  measur- 
^Hng  the  gastric  capacity  it  should  be  done  before  the  stomach  is  separated 
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fniin  ils  iiifSpnliTii:  allarlmitnl,  as  nHicrwis)-  il  is  easily  strt-tclifii  by  lliri 
Hiiiil  intrudniTil.  and  will  Ihcii  sliuw  a  greater  capacity  than  would  b( 
within  the  normal  limits  duruig  lile.  hi  looking  at  Uie  follnning  illustra-i 
linns,  which  rt-present  the  actual  sines  of  a  number  of  stomachs  which  ha^ 


Fio,  19. 


Rotnw-1i  i>r  iiifnnt  1%' 'Ufii  nM,  iiktuml  iiliH^    OHnie  otiwdlr.  £^  i^.i*.    WnlKht,  4niii jtnunm» 


come  under  my  observation,  it  is  interpsling  also  to  note  the  differer 
shapes  which  these  stomaciis  roprc-si?nt,  as  stjnie  of  Iheni  are  very  di/Ter- 
ent  from  the  usuaJ  classical  figures  reprc-senlid  in  books.     So  far  as  coulij 
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he  ascertained,  these  shapes  did  not  occur  from  any  especial  disease,  siicl 
as  would  influence  the  outline  of  the  stomach. 

On  examining  Fig.  8  {page  34)  and  Figs.  19  and  20  it  is  clear  that  or 
cannot  always  depend  on  an  infant's  weight  for  delerm'uiing  ils  gastric 
tairacity  in  tlie  early  days  of  life.     Thus,  the  weights  of  2'}(M)  gramnu-i 


slomwh  »[  liiUiil  :  ilay>>-lil   mttiu...  , < i^uilhi^  uit|Jiii;ll)'.  lU  t.  V,     Wuujht 

■imu  aTsmmv*. 


Fio.  22. 


Slaiiiitcll  of  InCiDil  lia^Y*  oM.  dlibuidi'd  lu  bold  £0  n.e.    Nklur&l  «utric  tniacltr .  WCL, 


MIRMAL   UKVKLOl'MEST.  Hi 

^ _.J0  graiitnes  all  had  the  same  gastric  capacity  of 

25  c,c.  Again,  the  weight  of  2700  grammes  had  a  greater  capacity,  40  c.c. 
tlian  the  weights  of  3000  and  4000  grammes.  One  must,  however,  also 
allow  that  there  might  be  an  error  in  measuring  the  gastric  capacity. 

No  rules  for  growth  can  be  deduced  from  this  very  limited  number 
nf  cases.     The  significance  of  these  figures  will  be  understood  a  lillle  later 
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K'hi-ii  tile  fi'eding  of  Ihe  early  days  of  life  is  discussed.     Fig.  22  represents 

!ii-  sloiiiacii  of  nil  lul'ant  twelve  days  old.     It  rei)r(-senls  the  usual  shape 

Ind  position  of  the  stomach  in  early  life,  and  has  been  dbtended  beyond 

limit  of  its  noniial  capacity  to  show  tlie  great  elasticity  nf  the  ventric- 

wulls  already  refernd  to,     The  gaslrie  capacity  was  about  40  c.c. 

^OUlici-!^) ;  when  distended  it  held  HO  c.c.  {'2%  ounces). 
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sixth,  seventh,  aiitl  eigbll)  niontlis,  and  the  increase  again   in   liie   ninth 
and  tenth  months : 

TABLE  11. 

ITtrre  Humlrvi  niul  f'l/rtv-anf  In/nH/a/rr!  ul  (A*  Milk  Lahoratory. 

1,.                                                              Hiunlicrol  C«»uK  lor  Avcnj^e  Anmun  I  of  Kool  U 

^'                                                                ■    «ch  Age.  each  Feeding. 

Birtli 45  29. 4            0.98 

*  weeks 7B  70. 5            2. 35 

SwerhK 84  i)6.G            3.22 

]2w«ek« 07  118.8            3.9(1 

IHwwIu 87  137.0            4.57 

20  weeks 86  1 58.4            S.  28 

«  mnrith» 73  171,3            ,i.71 

Tmootha 56  18-j,4            B.18 

8  mnntbe 54  208.5            6.95 

9iiioiitht 45  226.2            7.B4 

lOmontbt .   38  288.8            7. 89 

1 1  monthi 28  242.0            8.07 

It)  tKU  tnliU  the  MiuiK  infiint  lino  uf  cuunc  biwii  rnurdod  it  iiunilwr  uf  tJmeB  at  dilT^rent 


The  whole  qncetion  ol'trastric  eapatity  is  so  closely  connected  wilh  the 
EubjecL  of  infant  feeding  that  il  can  be  spolcen  of  in  detail  later,  when  it 
will  be  seen  to  he  of  inlinile  importance  in  our  attempts  to  regulate  the 
substiliiti^fecding  uf  irifuuls. 

I        I-NTESTiNE. — Small  Intestine. — During  Llie  first  month  afler  birth,  it 

'  may  be  rciktiin-d  liial  tlie  small  inlesline  will  grow  about  two  feet  (ahout 

sixty-one  centimetres),  and  a  like  rate  of  growth  may  usually  be  recorded 

at  Ihe  end  of  the  second  month  of  extra-uterine  life ;  but  alter  that  jicriod 

its  development  proceeds  in  a  most  irregular  ntanner.     Thus,  in  a  child 

of  one  year  the  small  intestine  measured  eighteen  feet  (about  five  hundred 

and  forty-nine  centimetres),  while  in  another,  aged  two  years,  the  length 

I  Was  only  thirteen  feet  eight  inches  (four  hundred  and  seventeen  cenli- 

[  metres).     Again,  in  a  child  aged  six  years  tlie  small  intestine  was  no 

li'ss  (ban  Iwenty-one  feet  (abuut  six  hundred  and  forty  and  five-tentlis 

I  centimetres)  in  length,  while  in  another  child,  eleven  years  of  age,  its 
length  was  fourteen  feet  (about  four  hundred  and  twenty-seven  centi- 
metres). 

According  to  Treves,  tlie  great  variations  wliich  appear  so  early  in  the 
lengtli  of  Ihe  small  intestine  beai-  no  relation  to  the  growth  of  Uie  child. 
They  probably  depend  on  the  diet.  Not  only  the  quantity  but  the  quality 
of  the  food  is  an  important  factor  in  the  growth  of  the  intestine.  The 
amount  of  residue,  also,  and  the  more  or  less  irritaling  qualities  of  the 
food,  must  all  liave  their  eCfect. 

Pcyer'a  patches  are  found  very  earljr.     We  ha\'e  seen  them  at  three 
ITS  and  luniin  at  thirteen  Hays. 


(il  rKDlATIUrS. 

In  aiiotlier  ciise,  stxtocii  iiioiillis  old,  I'Hyur'.s  jtatdius  were  fuuiid,  aitd 
Kill-  of  tlieiti  was  tivc  iii<-lics  long. 

Larere  iDteetine. — 'I'lrvcs  tuts  also  iiliscrvcil  tliat  up  to  thnn;  ur  wen 
four  niuntlis  the  litiitrtli  n-riiains  llic  siidt'.  bill  that  nevertheless  a  remark- 
able ihautre  (iccnrs.  This  is  that  the  laqre  iiih-stiiie  jfrows  at  the  expense 
(if  tlie  sitftiioiil  lliixun^  wliich  at  birtii  is  nearly  une-lialf  (»f  the  largx'  intes- 
tiiu',  whili^  at  four  inonlhs  il  Iuls  iissiinied  about  ils  jienuanent  proportion. 
Tn-ves  found  the  lar^i'  iiit<-stiiie  to  measun-  at  one  year  two  feet  and  six 
inches  (about  seventy-six  ceiitinietri'si ;  at  six  years  about  thn-e  feet  (about 
ninety-ono  and  tive-tcntlis  cenliiueln-s):  and  at  thirteen  years  about  three 
feet  and  six  imlies  (about  one  hiindn-d  and  s<-ven  lentiinetres). 

Oh-hih  niul  Am-rniVntii  Colon. — In  ahoul  thirty-five  observations  (tn 
childn'n  under  four  years  of  ii^i;,  most  of  Ihem  new-lmni  infants,  the 
c:a.>(-uin  was  found  in  alxiiit  tliirty  eases  to  range  from  tlie  riglit  lumbar 
rejnon  to  the  lower  part  of  llie  iliai-  fossa.  It  was  very  frequently  found 
at  the  Juiiclion  of  the  ratlier  vague  lunit>ar  and  iliae  regions.  More  or  less 
would  usually  be  found  betwet;n  two  parallel  tuirizontal  lines,  one  at  tlie 
level  of  the  hi^rhesl  point  of  the  erest  of  the  ilium  and  the  other  at  its 
anterior  superior  spinous  jiroeess.  In  five  cases  the  eiK^uin  was  either  in 
the  light  iliae  fossa  or  over  the  true  pelvis,  the  faet  being  that  it  was  so 
fn-e  jLs  ti)  have  no  fixed  posili<ui.  It  is  emniiaratively  reeently  that  tlie 
tnitli  has  been  ivcognii'.ed  in  Aiiieriea,  England,  and  Franee  that  normally 
the  ciecutn  is  at  every  agi;  iimiplclely  iiivcwtifl  by  the  jierifoucum,  and 
thai  tlie  idea  tlial  a  large  part  of  the  jtosterior  surface  rests  on  areolar 
tissue  without  any  intervening  serous  nieiitbnine  is  liaseless,  except  in 
ran-  instances. 

In  young  i-htlilivn  the  xsi-euding  i^olon  differs  hi  some  rt>spects  froiii 
that  of  the  adiill.  ()«iiig  to  tin-  high  position  of  llie  eitirum,  to  say  noth- 
ing of  llie  relatively  greati  r  size  of  llii;  liver,  il  Ls  very  short.  There  is 
no  (iiicstion  lliat  llic  iein-nding  i-oloii  iiiueh  nion;  l'rei|iien(ly  ha»a  mesen- 
tery iliait  in  llii'  adull.  arid  also  tliat  a  relalively  larger  portion  of  the  part 
al)"Vi'  the  i-a-cuiii  is  al^o  uivesti-d  with  peritoneum  so  as  to  be  absolutely 
free.  Dwiglil  believi';;  dial  the  eie(;uin  of  the  infant  and  tliat  of  the  young 
child  are  iiiih:li  more  iiiov:ib)<'  lliaii  ttial  of  the  adult,  and  are  also  usually 
sitiialed  liigher. 

Veriiiiform  Appiiulix. — The  leiigtii  and  direction  of  the  vermiform  ap- 
(K'udix  are  \  ery  variable.  We  have  found  it  six  and  a  half  centimetres  (two 
and  five-eighths  inches)  long  in  a  girl  of  tliirteen  days,  five  and  three-teDths 
centimetres  (two  and  one-eighth  inches)  in  one  of  three  years,  eight  centi- 
metres (three  and  one-(|uarter  inches)  hi  one  of  ten  months,  and  seven 
and  a  half  centimetres  (three  inl^lles)  hi  a  girl  eleven  weets  old.  II 
would  appear  I'rom  Treves's  researches  that  the  foetal  shape  of  the  cfecum 
is  lliat  of  a  pom  h  liangiiig  down  from  the  point  of  junction  of  the  small 
and  the  large  intestine  and  ccintinued  into  Ihe  appendix,  which  grows 
syinnietrieally  from  the  iniildle,     Later,  however,  an  irregular  growth  of 


NOHMAL  DKVELOPMENT. 


b5 


nnt>  sirte  *>t"  the  caHmiii  (rcnerally  IcJives  Iho  oriRin  of  the  appendix  noar 
tilt;  will  of  llip  ilemii.     Dwiglil  has  found  tliat  this  coudilion  usually  occurs 

i  in  the  child.  The  jwisiUon  and  direction  of  th(^  appendix  are  most  uncer- 
tsin.  II  is.  however,  as  a  nik-.  <m  the  posterior  side  nf  the  cjeciuh.  Ifs 
little  mesiTitcry  passes  tn  it?  hetrimiin^'  from  Ihe  cipcuni  and  is  only  ex- 
ceptionally atlai'lifd  to  the  walls  of  Ihe  ahdonieu  or  pelvis. 

The  iiiiportance  of  the  lyinphatir  plajids  about  the  cascuni  as  possible 
startinjr-pohils  of  intlanniiHtimi  is  vi^ry  gTi.'at.  Tullier  states  that  Ihe  lyin- 
phalies  of  Ihe  front  <A'  tin-  ca^nioi  follow  the  aiderior  ileocipcal  artery  to 

'  empty  into  two  glands  wliich  he  litis  found  cousttintly  in  the  superior  ileo- 
ciM-al  fold,  and  which  are  vry  distinct  in  the  I'hild.  The  posterior  glands 
aro  also  found  cnnstaiilly  on  Ihe  postcrinr  and  inner  wall  of  Ihe  cfecnni 
itself  iK-ncath  the  peritoneum.     They  usually  form  a  gntup  of  from  three 

I  to  six. 

Siffmoid  Ftrxiin: — In  some  i;ises,  aieording  to  Dwighl,  Ihe  sigmoid 
flexure  is  obviously  very  long,  in  others  apparently  of  about  the  adult 

I  relative  ]>ropoHiniis.  Even  in  inlants,  in  whtnu  the  sigmoid  llexure  does 
not,  as  a  rule,  si'em  large,  it  often  has  a  relatively  broad  mesentery,  allow- 

;  ing  fn>e  displacement. 

Dfjtceiit.Iiiit}  Cijhin. — As  is  well  known,  the  descendhig  colon  usually 
lias  no  mesentery,  bill  still  one  Is  ollen  found.  Lesshafl,  in  his  observa- 
tions uiade  on  subjecis  of  many  ditferfjnt  ages,  found  it  once  in  six  limes, 
Dwighl,  ill  rather  more  than  twenty  infanis,  found  a  mesentery  to  tlie 
rh-si'i'nding  colon  in  about  half  Ihe  cases.  lA-sshaH  found  a  mesenlery 
less  oflen  in   young  .sidijei'ls  than   iu   others.     A  great  part  of  Uie  lai^e 

[  tnh-slines  in  infanis  is  less  fixed  tliari  in  adults. 

TEMPBRATUBE. — The  temperature  of  the  infant  at  term,  although 
fing  wjlliiri  a  slight  liniil,  is  nsnally  slightly  raised.     Very  soon,  how- 

Inver,  as  would  be  expertetl  from  tlie  (ax  which  is  immeiliately  made  on 
Ha  vitality  by  so  many  new  snrromidings,  Ihe  lemperiiture  falls  mlher 
below  the  normal  iidiill  shuidanl.     In  idtoul  a  week  the  normal  infant  has 

[recovered  ils  eipiitibrium,  and,  if  its  nntriment  has  also  been  properly 

[adapted  to  ils  digi-stive  power,  it  nsually  pi-esents  the  average  norniai 
adult  tonipuraturu,  36.8''  C.  ('JS.-i"  F.). 


TABLE  12. 

Tnnprralurr  <if  Infant  at  Tmn. 

AiMrth 87.2- C.  (OlfP.). 

Williitmnhoiir aB.I-'-as.S"  C.  {DT'-M*  F.). 

Innhuulii  w.«l. 30.6"  C.  (98.2°  F.). 


Tliese  tlgnrea  are  the  average  of  a  large  number,  and  arc  subject  lo 
[l,Tciit  vuriiilinns,  as  is  seen  on  <roin|>aring  Ihcni  willi  u  number  of  oliserva- 
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tions  undertaken  at  my  request  by  Dr.  C.  W.  Townsend  at  the  Boston 
Lying-in  Hospital : 

'I  ABLE  13. 
7hiniiiniir»  Trmperature  fHitcrmtiinut 


1  dsv 


T.nipiTBliiro. 

ST.2»  ('.  \W  v.). 

•/dayc iiT.-'i"  V.  {im.a"  Y.). 

Hdajd SiUiT.  (!IM°  K.), 

fidayg ?i-,J>'>i\  (!m.r)°F.)- 

Bday« aT.Soc.  (Olt.l-  F.) 

7dsy ST.r.oc.  (W.r."  p.). 

Tdiv BT.aoC.  (SHlT.). 

7d«v. 37=  C.  (H8.5T.). 


Akp.  TFmprimiUTC. 

Hduys S7.4°  C.  (lCJ.4''r.). 

I'day .tT.l"  f.  (118.80  K.). 

Hduya 3(1,11'  C.  {118,4°  ¥.). 

10  day* 37,1°C.  (!I8.8°  F.). 

13  days .S7,2°  C,  (its'"  F.). 

13dl.y^■ IIT.S"  ('.  (ItU.-i"  F.). 

indiiyh IIT-^"  ('.  (IMi.a*  F.). 

aoduvii liT.ii"  t\  (iig.a"  f.). 


PULSE. — ^Ttie  pulse  iu  utoriiie  lifo  Is,  iis  a  rule,  soniewliat  tugtier  in 
girls  than  in  boys,  the  former  bfiiit,'  about  130  to  140,  and  the  latter  120 
to  13(1.  Anything  over  130  pohils  towards  the  female  sex,  but  these  fig- 
ures as  a  means  of  distinguishing  the  sexes  before  birth  are  not  to  be 
relied  upon.  At  birtli  Iho  pulse  soon  falls  someHhal,  and  may  be  quite 
irregular.  Tliis,  a.s  a  nile,  is  inoroly  what  we  .should  expeet  would  be  tlie 
result  of  Ihe  sudden  and  gn;at  change  which  has  taken  place  in  the  circu- 
lator)- mechanism,  and  of  the  additional  fon-e  which  the  heart  is  called 
upon  !o  supply  when  il  becomes  thi-  central  slalion  from  which  the  biood 
is  propelled.  Tlie  Ituigs  ai.so  ai-e  scairely  ready  lo  perform  at  once  their 
fumlioii,  and  are  nfleu  somewhat  more  of  an  okstmclion  than  an  aid  to 
the  blood-eurreiil.  The  pulse  in  early  life,  especially  during  the  first  year, 
varies  very  much,  but,  as  a  rule,  allowing  that  the  girl's  pulse  is  usually 
more  rapid  than  the  boy's,  the  following  table  represents  very  well  what 
may  be  expected  in  males. 


TAHLK  H. 
I'aln-Jltil''  f'lr  Mnii*. 


Early  wrc'k« 
Until  M  yi'ii 
2  t.i  a  yciirs. 
5  t"  S  Vi-iirs. 


Pulsi-Bpaw  per  Minute. 

ll'OtoHO 

110 

UXl 

!H) 


From  the  eighth  year  uji  U<  puhcrly  Ihe  pnlsc  ^'nulnally  ai'quircs  the 
adult  rate.  The  pulse  in  children  vani^s  ^rii'iilly  undiT  the  many  nervous 
influences  which  are  continually  atleding  il  in  e;n-ly  life 

Townsend  has  also  made  a  record  nf  llic  pulses  hiken  in  the  same 
infants  whose  teniperalures  wen>  reeonli-d  in  Tabic  13.  They  do  not 
especially  correspond  with  the  general  averages,  but  aro  what  may  be 
expected  in  cases  seen  at  random. 
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TABLE  15. 

Tfwmu-iWi  Pulm  Obtcrvalimie, 

Ajte.  Qiilrl  Cryliig, 

Id«y I3U  loe 

2d«js V20  isa 

SdnVi 1^2  104 

6  Jays 160 

BdavB 162 

7  daj> 120  IM 

7  d«VB 1«0 

7a».VB 152 

Oiiaj- 148 

»d»,v 100  leo 

»  d«y* 1 M 

111  day* !52 

ladnvf lau 

18  day* 169 

liSJa'ye 108  ITS 

20dnyt 188 

RESPIRATION. — The  respirafioii,  aitliougli  quicker  in  early  life  thaii 
adults  and  correspomlinp  .'Jomewhat  lo  the  pulse,  assumes  llie  cquilib- 
"^110111  of  a  later  period  of  development  niucli  earlier  than  is  fdrnid  to  be 
^^thc  case  witti  the  pulse.  11  varies  with  rhau^es  of  leniperature  and  with 
^■exntemcnt,  and  lias  ils  rhythm  nmeh  more  easily  affected  by  diseased 
^^(ondilions  than  in  later  life.  The  following;  table  represents  fairly  well 
_wtal  is  usually  found  on  founting  the  ri'spirations  when  a  child  Is  ijuiet : 

T.4BLE  10.  ' 

Jtajiiratimu.  * 

Agr.  l((S|ilmilni>a  ivr  Mtniilc 

All-iMli *■'• 

Uiilil  llio  ;lil  yi-ur |.i  In  4ii 

3  (■>  A  yntn \i'< 

Tlif  folhiwiii^;  i.s  tlu'  record  made  from  ol>si-rvidiiiriM  un  a  liealthy  male 
li|illl  iiKtnllis  ol[l,  when  lie  was  lying  ijuietly  on  lii^  nnrse's  lap: 

Thi-  ly|J<-  "t  ri'^|ilratiriii  whs  di-i^ldnlly  aiiitniiiiiiiil.  I'uuiilinit  lliu  i'i'spiraliii[i<)  hy 
llf  risi-  and  full  "f  lln-  •"nsilVinii  i-iirlil:ii-c,  wliirli  slimd  mil  i|iiili'  dLsliiiclly,  llip  ri-spi- 
[ntloris  vuri'-il  frmii  fltl  I'l  70  in  Ihc  ruiuuli-.  Tlipy  were,  iilan.  ijuiti-  irreifiiliir.  iirid  hy 
kinit  witli  ii  pi'tiril  an  iipwnrd  stniki.'  r<ir  evi'ry  iii^pirutiuii.  n  dowiiwiii'd  f{|ri>ku  for 
VTfrr  ripiriituin,  mid  a  tiurhotiliil  line  for  every  puiiae,  llie  same  lack  iif  rliylliin  wus 
bund  lliut  upjicnrF'd  in  ttir  iiiraiit  al  tiTiii,  desi'illied  rm  |iiiifi>  3(1,  and  iilt^o  tlt« 
tlijUini  rorti'f< pond  1(1^  In   Ibal  uf  Ihu   infant   iiiiii'   iintntlis  idd  »liii'U  is  dc&i-rjlii'd  au 


TowtiSi'ikI   has  also  obsened  for  nie  the  respiralion  of  four  healtliy 
iii(ui!g  id  Ihi'  l.yinvr-in  Hospiliil,  with  Hie  l'iillii\\-iii(:  nsuMK: 

TABLE  37. 

1.  Ag»,  thgiir Betpinlluns,  WW  60.  (Awidte.) 

1  .Ikc.  2  dity- "  linior,2.  (A«Wp.) 

I.  Aij.',  adnvs "        24,32,4*.  (A.li-.|..) 

1  A^u,  OdB)» "  2**  t..  411.  tCrvlng.J 
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'flic  respiration  iii  all  tliese  cases  was  very  irregular,  and  both  ab- 
dominal am)  tliorat'ir  in  type.  In  tho  baby  two  days  old  the  respiration 
was  <'hi('11y  idKtoiniiial. 

HEUGHT. — Thi>  avi-nige  tioiglit  of  Ihe  niaK;  iii&int  at  term  is,  airord- 
injr  to  a  laiv'o  innntxT  it(  nir'itsun<monts  made  by  Ou^tclct,  Vierordt,  and 
ollicn:. ahont  WJt  cm,  (Id-,'  Ini'lii'S).  Thi-se  %uros  uorruspond  very  ilosoly 
to  those  wliit'li  we  have  nnrselves  measured.  Ineuflii^^iont  nourishment 
ami  inipniper  food,  espeiially  as  repn-seiileil  in  rhachilic  diildreu.  seem 
to  retard  llii-  (.'rowlli.  while  on  Ihe  eoiitniry.  the  variouti  fevers  swm  lo 
inin-ase  Ihe  arlivlty  of  ;;i-o\vni  in  leiitdh.  while  deen-aship  Ihe  total  weiuhl. 
In  tlie  lirsl  tliree  or  four  months  lliu;.'njwth  is  |irop(irliiiii:tlly  rapid  to  that 
in  till'  latter  imrl  of  Hie  firsi  year.  In  like  mannf-r  the  iM-tivily  is  preater 
in  tlh'  lirsl  iniinth  fliaii  in  Ihe  sei-ond.  and  in  flie  st-coiid  than  in  the  third, 
boc-oininir  slill  less  in  the  fourlli,  liltli.  and  six  montlis. 

Tin-  nviTUftt  iiHTi'sin'  fur  tin'  lirtl  iiiniitli  i-  iilxiiil  4.-'>  nil.  (IJ  in.), 

"  "  "  "  "  sii'i.ii.l  in.iTill]  i4.il-.iit  :!.Oi-ni.  (U  ill.), 

"  "  "  "  -  lliinll<.ilii'lilVi'Mt]imi-iiliiir>ul><iull  hil.ficni.  (ito)iu.). 

"  "  "  "  "  first  v™riMil«.iiia)nii.  (Kill.). 

"  "  "  "  "  wciiid  y<-ar  U  nlirmt  it  i>iii.  (:JJ  iii, ). 

"  ■■  "  "  "  liiini  vcariK  lilK.iit  7.J  I'lii.  (:{iii.). 

"  "  "  "  "  fiiurtli  mill  Htlh  ywirs  i<  ul.iut  (1.4  tin,  (a|  In.). 

"  "  "  "  "  aftli  ^.  till;  sLiili  y™rUiilM.imii  fill.  (2j  in. ) 

The  lie^'hl  is  aboiil  doubled  in  Ihe  llrst  aia  years,  and  at  fourteen 
goal's  Ihe  linal  hei>!lil  Imii  nsnully  heen  allaiiu'd  In  within  about  omMwolflh. 
The  hi'itfhl  at  (lilVepenl  ap'S  will  he  shown  in  enniiiarison  with  tlie  wci^d 
on  ]iat:c  7't.     The  growth  in  heiftht  seems  In  be  most  active  in  the  sprii]^. 

WEIGHT. — Tlii'  careful  and  systemulii-  wei}.'liiri);of  an  infant  gives  us 
Ihe  iLin.'il  reliable  nf  all  dnia  in  re^^ard  to  its  normal  development.  Tlie 
wei^'lil  (harl  is  us  iti]|j;ii'taiit  in  the  nianapenienl  of  Ihe  dielt-lics  of  inlan<:y 
as  Ihe  li'mperalnre  rliarl  is  in  Ihe  iroalMK-nt  of  febrile  all't'dions.  It  is  not 
siil'liiji'til  III  kniiw  Ihal  an  infant  i.s  ^'ainin^  in  weijihl ;  the  point  that  should 
alwavii:  be  linriie  In  niiml  i:^  whelher  il  is  t-'aining  as  rnmh  as  the  average 
heallhy  infant.  To  determine  this  it  is  ni-rcssary  to  have  some  ready 
nieans  nf  eiiniparUoii,  and  if  is  iiisloniary  to  make  use  of  a  weight  chart 
siiilt  as  is  tiivcn  on  pajie  72,  sliowinj:  Ihe  avemge  pain  in  weight  of  a  large 
jitnnher  ■  if  heal  thy  inrunls  in  Iheflrsl  ye;irof  life.  Taking  this  as  uslamkrd 
one  may  jilot  the  welphl  eiirve  nf  any  individnal  infant. 

Thr>  weight  ofa  lieallhy  rliild  is  lialih-  In  osrillation  wifhiii  limits  which 
havr  not  been  ai-iiiratfly  lii'lerinined.bul  il  iiiay  sonielitms  amount  loten 
nr  lilli-iti  piT  rent,  in  a  wiM-k.  Children  lose  in  wiiyhl  aial  regain  their 
loss  in  a  wnndcrfiil  niamur,  so  easily  are  they  allecled  by  even  slight 
physi.ai  dislnrbaniis.  and  so  great  are  their  roeiiperalive  powers.  The 
weiiilil  nf  l)nys,  as  a  nilf,  is  somewhat  grealiT  than  that  of  girls  at  birth, 
and  i-.'iiiain.s  gii-ater  ii))  lo  the  age  of  pubi-rly,  when  Ihe  tp'rl  nipidly  over^ 
laki  s  the  boy,  snriwsse.s  him,  and  becomes  a  developed  woman  very  soon. 
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while  Ihi-  boy  dues  nol  beioriic  a  man  uiiltl  soiiio  ji^-ars  after  imberty. 
,  Tliis  fart  is  i'Xeni|j|ilied  in  Ihe  table  on  page  7B,  whltli  shows  tlial  tin-  girls 
lliuve  surpassed  llie  boys  in  their  height  at  the  eleventh  year,  and  in  their 
Iwei^dit  ill  tlie  hveldh  year,  when  they  are  I'onnd  to  be  laller  and  heavier 
I'lhan  Ihe  boys,  as  is  the  case  also  in  the  thirleenfli  and  the  fonrleenlh  year. 
I  The  normal  average  weight  of  quite  a  number  of  infants  at  term  is  for 
Iniales   3250  grammes  (7f  pounds),   and    (or  females  3150  grammes  (7 

pounds) ;  many  individual  cases  oreur,  however,  where  Ihe  weight  is  either 

greater  or  less  than  these  figures,  and  yet  the  infant  is  healthy.  The  in- 
Icrease  in  weight  is  usually  in  direct  proportion  to  the  original  weight,  and 

if  the  original  weight  is  small  Ihe  gain  is  usually  correspondingly  small. 

This,  however,  is  only  a  general  rule,  for  at  times  infants  of  light  weight 
■are  met  with  whose  gains  are  remarkably  laiye,  and  often  surpass  those  of 
ISnfanIs  with  a  heavier  initial  birlh  weight.  During  the  first  three  or  four 
Idays  of  life  there  is  usually  a  loss  in  wciglil,  and  the  original  weight  is  in  a 
llarge  number  of  cases  rt^ned  only  in  tlie  second  week.  If  it  is  not 
Ip'gained  by  the  third  werk,  we  should  consider  thai  it  is  a  warning  that  the 
InutriUon  of  the  inlaut  is  at  fault,  and  that  especial  measures  should  be  taken 
Ito  increase  its  vitality.     This  initial  loss  of  weight  is  usually  designated  as 

l>h;iKwhijii-iil.  It  olten  amounts  to  from  270  to  300  grammes  (9  to  10  ounces) 
land  can  be  accounted  for  only  partially  by  natural  physiological  causes. 
■The  atlditional  loss  is  eiidently  pathological,  and  is  to  be  so  regarded,  in 
lordiT  that  we  should  endeavor  to  prevent  an  additional  lax  on  the  hiFant's 
Ivitnlity  at  a  lime  when  any  tax  whatever  should  be  regarded  as  serious. 
iTinvnsend  has  made  some  interesting  investigations  on  this  loss  of  weight  at 
IIIk-  Boston  Lying-in  Hospital,  which  show  that  the  infants  of  primiparai  lose 
nboul  4o  gr!ninnes(li  ounces) more  than  those  ofniultiinme  ;  alwu,  ilediict- 
nnK  4.jgruinuies  tl^  ounces)  as  Ihe  average  loss  from  removal  of  the  vernix- 
Ecftiu-osu,  Ihe  meconium  still  remaining;,  that  the  loss  in  weight  is  reduced 
III!  '2)7  grammes  {%\  ounces)  in  the  inraiits  of  prirnipar^e,  and  to  'I'H 
nruiniu'S  (7;  ounces)  in  those  of  mullipane.  The  whole  loss  should  in- 
Icluili'  Itic  Nieroniuni.  which  is  computed  to  weigh  about  60  to  70  grammes 
1(2  (o  'ij  oimces),  so  (hat  a  loss  of  from  9(i  to  I.jn  grammes  (3  tu  h 
Hiinicts),  which  iiidudf!;  also  Ihe  urine,  on  the  lirst  day,  <ari,  in  a  very 
bvncml  way.  be  ailnutted  to  be  purely  physiological.  Townsend's  ligiires 
ulsnshow  that  iillhongh  Ihe  iiilarits  of  primijiarie  lose  inore  ami  are  slower 
Bo  recover  tlic  loss  tliaii  are  Uioseof  irmllipane,  yet  atlcr  the  secotid  week 
H}iey  overtake  and  keep  jmce  witli  the  latter.  Ttie  whole  qneslion  is 
llinigily  one  of  rnilrilion,  it  being  well  known  tliat  the  nulk  of  primipar.e  is 
b«iniewhal  longer  in  acipiirint;  its  equilibrium  than  that  of  multipara-,  but 
hhat  Ihially  it  i,s  eijually  nulritiou.s.  II  was  also  found  lluit  Ihe  presence 
hrUie  ciilnstrum  corpuscles  in  Ihe  milk  luid  something  to  do  with  the  loss 
lor  with  llic  failure  to  iirain.  Where  the  colostrum  peiviisted  the  infant.'^  lost 
lluttre  Ihitn  wli'ti  it  spetdily disappeared.  The  colostrum  shfinld  normally 
^Htnpi-or  in  the  lirst  week.     Wlieri-  its  preface  is  prolonged  into  the 
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third  WL'L'k,  tlii.'  uilaiil:i  tlu  nut  tluivo.     Three  cases  at  the  hospital  illus- 
trated this  paint :  all  fho  mothers  seemed  healthy  and  had  plenty  of  milk. 

(1)  Muliijaink — iiu  (Mliwtniiii  im  third  <1h_v. — itifHiit's  Umt  b  uunce*. 

(2)  Mullijiuni^-t'i'liV'lniiii  until  ninth  du,v. — iiifant'H  tiN«  ]it  ouncoii. 

(^)   l'riitii|iitni — ('lUititnim  until  thirti^nth  Jny, — infiiiit'K  I'wn  14  iiiincra. 

The  avcroffo  loss  in  five  infants  of  luiiIUparie  in  whose  milk  the  colos< 
tnmi  was  ahsoiit  by  the  fifth  or  sixth  day  was  10  ounces. 

Tlie  whole  iien'ous  system  of  the  young  child  Is  murh  more  active 
and  ex('ilabli>  tliun  tluit  of  the  adult,  Tim  brain,  for  instance,  besides  being 
litteen  times  as  laive  pn)|>i>rlii)nati'ly  in  the  infant  as  in  the  adult,  iixreases 
Willi  tiimh  greater  rapidtly  up  lo  tlie  ajte  of  seven  years  than  at  any  other 
pL'riud.  In  connection,  pnibably,  wilh  the  cunstruclivu  labors  of  the 
growing  tissues  is  the  activity  of  the  lymphatic  system.  The  absorption 
of  oxygen  is  said  to  be  relatively  more  rapid  than  the  production  of  car^ 
bonie  acid, — that  is,  there  is  a  continued  accumulation  of  capital  in  the 
form  of  oxygen-holding  compounds.  The  food  represents  so  much  poten- 
lial  energj',  but  it  must  be  converted  into  tbsue  before  the  eneig:y  can  be- 
come vital,  and  in  such  conversion  a  lai^geamountof  molecular  energy  must 
be  expended.  The  metabolic  activity  is  more  pronounced  in  the  in^t 
than  in  Ihe  adult,  and  Is  expended  not  so  much  on  the  enei^  required  in 
the  external  world  a.s  for  the  rapidly  increasing  mass  of  tissue.  Another 
reason  for  the  i)rt'scn(e  of  mon.'  active  metabolism  in  the  infant  than  in 
the  adult  is  Ihe  neccs-sity  of  ni]>id  molecular  interchange  to  keep  up  the 
teniperalnre.  The  iiifaiil  having  Ihe  smaller  body,  and  yet  the  relatively 
luiviT  surlace  (ttio  extent  of  skin  thus  being  proportionately  greater),  it 
loses  more  heat  proportionately  Ihan  does  the  adult,  and  thus  suffers 
more  easily  from  changes  of  temperature  (Fosler). 

Disturbances  of  llie  nuliitive  jirocess  from  these  conditions  very  easily 
arise,  and  the  process  of  assimilation  is  much  more  important  than  in 
adult  life,  for  the  child's  activily  implies  a  greater  consumption  of  nutri- 
ment in  Ihe  form  of  food  or  tissue.  The  cliild's  ci^uiiibrium  is  thus  much 
more  easily  disturbed  titan  Ihe  adult*s,  and  this  creates  a  greater  suscepti- 
bility to  disease  and  less  power  to  resist  external  inJluences.  This  is  well 
exein|)lilied  by  Ihe  rule  that  the  younger  the  individual  the  greater  the 
niortalily.  There  are  three  times  as  many  deaths  in  the  first  half  of  the 
first  year  as  in  the  second  half,  and  a  large  proportion  of  those  dying  in 
the  first  half-year  die  hi  the  first  month.  Of  those  dying  in  Ihe  first 
month,  death  occurs  in  a  large  proportion  in  the  first  week.  A  consider- 
able number  of  the  deaths  which  occur  in  the  early  weeks  of  life,  espe- 
cially in  the  first  week,  are  from  asthenia.  These  facts  are  very  significant 
in  eonneclion  with  the  child's  loss  of  weight  in  the  early  days  of  life  over 
that  which  we  have  just  described  as  being  physiological.  Lack  of  suf- 
ficient nourishment  and  an  unstable  equilibrium  are  the  &ctors  in  the 
problem  which  represent  this  early  loss  of  weight.     These  conditionB  are 


NOnM  U.    br.VKI.of'MENT. 


71 


L'iihati<'t.>it  by  tlu'  slato  of  tin-  mnther,  who,  exhausted  by  llie  process  of 
labor,  is  not  able  to  supply  a  food  for  her  infant  which  is  adapted  to  its 
l-sensilive  and  inconipletely  developed  digestive  runriion.     (Evetsky.) 

In  ndttilion  to  these  nianiresl  eanses  for  loss  of  weight,  we  must  oon- 
[sider  Ihiil  llie  new-born  infant  i^  nnidi  more  siiseejilible  to  external  ini- 
(tresstnns  than  when   aller   the   (Irsl   weeks   lis   varions   I'linelions  have 
^bet'onie  ada|i!ed  lo  their  new  siirrninidinf;s. 

The  following  ease  exemplifies  Ihc  practieal  bearing  of  what  has  juat 
[  tet-n  said : 

A  male  infnnl  was  horn  December  IG  nl  lerm.     It  waa  healthy  and  vigorous,  and 

I  ipivi'  11"  pviiieno'-  n!  rjr|j;anir'  rtiseiisi-.      The  iiinthpr,  a  nmllipnra.  strong  and   healthy, 

was  Iwenty-eiglil  years  of  age.      Her  oilier  nhildren  were  living  and  hPiiJthy.     On  Ihe 

I  Ihird  flay.  Upc«mber  10,  the  infanl  had  a  slight  nllnefc  of  icterus  iieonalonim,  which 

diBafipeared  in  Iwenly-Tonr  huurs.     On  llie  flflh  duy,  Decemlier  21,  the  weather  was 

rery  cold  and  bleak,  biif  the  infant  was  laken  tn  I'hiirc.h  ancl  chrisleneil.     The  ehurch 

was  warm  and   llie  infant  reasonably  well  protected  from  eidd,  hut  there  was  a  large 

nuDiher  of  iwiple  present,  and  an  unusu.il  amunnt  of  noise.      The   infanl.  on  being 

'  tabi'ii   home,  i  in  mi' d  lately  besjan  lo  show  symplorns  of  asthenia,  and  on  the  following 

iday  was  found  lo  h<!  cyannlic  and  breathing  rapidly,  with  a  subnormal  temperalure 

[and  no  apparent  organic  disease.     It  died  in  the  afternoon.     The  aslhenia  seemed  to 

[b*  produced  by  too  early  exposure  to  change  of  lemperalure.  light,  and  sound. 


As  a  rnie.  llie  average  daily  pain  in  the  first  two  months  should  not 
•  hv  below  twenty  gmininrs  (lwo-l!irrds  nf  an  ounce),  it  has  been  fonnd 
al  the  InfanLs'  IluspiUd  thai  if  Ihe  gain  i^  less  than  this  the  infant,  as  a 
pule,  is  being  badly  nonnshed,  is  sick,  or  is  goittg  to  bi-  siek.  A  cessation 
in  the  gain  in  weight  or  a  progressive  loss  in  weiglit  nflen  gives  warning  of 
iin  impending  illness  befon'  any  other  symptoms  are  present.  There  are, 
of  course,  exceptions  lo  Ibis  rule,  and  it  should  be  clearly  borne  in  mind 
Uiat  obsen'ations  of  weight  including  only  that  of  two  or  three  days  are 
Very  misleading,  and  that  it  is  thr-  week's  wciiilil  which  gives  us  the  fairest 
idea  of  loss  OP  gain.  Thus,  one  frequently  finds  infants  showing  a  daily 
gain  of  only  llvi-  or  ten  grammes  (nne-sixth  or  one-tiiird  ounce),  or  even 
losing  (illeen  or  thirly  granmies  (one-half  or  one  ounce)  on  oneday, 
jind  Iheu  gaining  one  hundred  In  one  hundred  and  fifty  granmies  (three 
and  oiie-lbird  to  five  ounces)  on  the  next  day..  From  this  it  will  be 
n-adily  imderslood  that  we  should  obtain  from  one  day's  obser\'ation  too 
low  and  on  the  next  day  ton  higli  an  estimate  of  the  nutrition.  By  the 
I'lid  nf  Ihe  Week,  however,  Ihe  weiu'his  usually  eipialize  each  other,  and 
vfft  have  fairly  cm-rect  figures  to  guide  us.  The  following  table  shows 
'  ab'iul  wh.'d  would  be  ox))ei'led  of  the  average  infant  as  tn  weight  during 
Uic  llrsi  year,  liirls,  as  a  rule,  gain  less  than  buys,  but  this  is  only  if  they 
an-  of  lighter  initial  weight.  The  heavy  girls  miikc  the  same  large  gains 
iLi  tin-  heavy  hoys.  bnl.  as  a  rule,  their  iniliai  wiight  is  smaller  than  that 
of  llie  buys,  and  Ihey  Iherefnrc  make  smaller  gains. 
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The  following  weight  charl  shows  the  progress  in  weight  development 
made  by  an  average  healthy  infant  during  the  llrst  year  of  life : 


CHART  I. 


INFANTS  WEIGHT  CHART. 
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PEUCNrD  ni  J,  p.  CHlUCaeHlFFITH,  k.O. 


II'  Ihf  above  chart  is  cxaiiiiiuil  in  roltTeiice  to  Iho  relative  gains i» 
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^Vwei^lit  id  Uk-  fiJiir  i|uark'i-s  nf  llii>  year,  it  will  ho  scitj  thai  lliere  is  coii- 
^Hsiderahle  variation  in  th^  ral<'  ot'ilfvclopment, 

^^V  ToIkI  g&ln  l>ppniiliimti-l>'i  Jn  Wi^ekly  gain  Id 

^^t  Grammcv.  I'liiiiirl^,  (iniminia         Oiiiini. 

^Bflnt  tliree  niontha 2400  5  180  U^ 

^H8rci>n<l  t]iree  mrmltiB- 1020  4  148  S 

^VThir.1  lhn«  mrmtliB !200  2(  «2  3. 1 

^B  F.*iirlli  liiree  iiionths I.'i2il  2}  1112  3.5 

^H  In  the  first  three  months  llie  gain  in  weigtil  is  tnosl  rapid  of  all :  in  the 
^Heerond  ijiinrter  nut  so  niarlied ;  in  the  third  quarter,  owing  probalily  lo  the 
^■fact  tliiil  it  is  tlie  most  active  period  of  di^ntilion,  the  gain  is  slowest  of  all 
^Kaiid  for  weeks  tliere  may  be  an  actual  cessation  of  weight  development ;  in 
^Bthe  fourth  quarlep  greater  actirily  is  manifested. 
F"  If,  therefore,  we  are  corapanng  the  influence  of  feeding  on  two  infants, 

I  one  two  months  old  and  one  seven  inontlis  old,  we  cannot  lal;e  the  average 
^ain  per  week  of  the  first  infant  as  a  slandani  hy  whieh  to  judge  the  prog- 
ress made  by  the  second,  for  there  Is  in  the  infunt  of  two  months  an 
iniierent  tendency  to  gain  w^eight  faster  than  in  the  hifant  of  seven  months. 
Any  comparison  nnisl  be  made  in  reference  to  the  average  healthy  infant 
in  the  same  staife  of  devi-lo]>ment.  It  is  fur  this  reason  that  the  weight 
^^rhart  gives  us  the  most  satisfactory  means  of  determining  what  any  infant 
^His  doing  in  its  weiglit  development. 

^m  A  further  extension  of  such  a  method  of  comimrison  and  one  which  is 
^Hniore  iu]iipte<l  for  estimating  the  weight  developnu'nt  of  one  or  many 
^Hitifunls  is  Id  express  Ihis  weight  curve  of  the  average  heallhy  infant  by 
^Htiicans  nfu  Weight  index.     This  index  may  be  expressed  as  follows: 

^^M  Tile  ueifiiil  vl an  idfaDl. 

^H  WiiniiT  lnHKt  =    

^^H  Wi-it-'hl  c>r  llic  iivero^i'  lii-nllliy  iiiranl  iiT  nic  eniiii'  ntf, 

^B  ir  the  weight  index  is  then  multiplied  hy  Kid  llie  result  expresses  in 
^Hper  cent.  Ihe  weight  development  of  Ihe  infant.  Tiie  weight  of  the  aver- 
^■ng«-  infant  nt  any  age  may  be  obtained  by  referring  to  the  above  weight 
^^diNrl. 

^B  An  infimt  whose  birtli  weight  and  subsequent  growth  correspondeil 
^■exactly  to  lliat  of  llie  average  iid'ant  would  natunilly  always  have  a 
^Hwri;,-hl  ilevelnpnieiit  of  ItK)  per  I'l-iit.  As  long  as  lliis  percent.'ige  devel- 
^■opini'ut  is  niiiinlaincd  we  know  the  infaid  is  gaining  proportionately 
^Bns  faflt  lis  Ihe  uvi-rage  infant.  If  the  gain  in  wciglit  of  such  an  in- 
^Hfunl  is  slower  llian  that  of  the  average  child,  its  weight  develo|imctit 
^Hbecomi's  proporiiouali-ty  h-ss  Ihnii  1<>U;  if  the  gain  in  weight  is  more 
^Hrapiti  than  thai  -if  Ihe  average  child  its  weij^ht  development  would 
^■.exci-i-d  I'M), 

^M  If  aji  infant  weighs  more  than  Ihe  iivenige  at  birth  its  weight  index  is 
^■tinlumlly  nion>  than   l.U,  aTid  iU  weight  development  exceeds  1(X).     t'nr 
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('Xaiii|)li-,  fullowirig  tlic  fijriiiulii  gtvuii  ubuve,  uii  infant  vviiosv  woi^lit  is  !i 
pounds  al  hirili  lias  a  weight  duMoimicnt  of  120  per  cent. 

In  a  similar  manner  an  infant  weighmp:  5^  ]»ound9  al  birtU  wiW  have  a 
weipht  devi>h)|)meut  of  only  70  per  rent. 

The  wei)flit  in<lex  eiiahles  us  In  express  hi  di-finite  percentages  the 
n'lalive  progress  made  by  infants  of  different  degrees  of  development.  By 
means  uf  it  we  may  also  comiHin-  agauiorli)S8  in  percentage  tJevelopmenl 
of  one  quarter  of  the  year  with  that  uf  another  quarter,  in  the  same  infant, 
or  in  two  infants  of  differcnl  anes  whose  nutritive  development  we  are 
I'oni  paring. 

In  [he  niajurity  uf 'rases  uf  inlanis  of  llie  dispensary  class  we  can  place 
tin  p'lianee  on  the  statements  uf  the  parents  as  to  tiie  birth  weight.  It  is, 
therefore,  rare  lo  he  able  to  estimate  with  any  decree  of  certainty  the 
weight  indices  at  birth.  We  can,  however,  weigh  such  infants  wlien  they 
first  come  under  our  observation  and  so  determine  tlie  weight  indices  at 
the  bt^'inning  of  the  treatment.  Subswiuent  weighings  will  ^ve  us  the 
means  uf  esliriiafiii(;  subsequent  weight  indices  and  of  determining  and 
expressing  in  detinite  percentages  the  progress  which  the  infant  is  making 
in  its  weiglit  development  in  comparison  with  that  which  it  shovvetl  wlien 
it  first  came  nnder  treatment. 

Cliari  1*  has  been  |ilotted  h>  express  diugraiualically  wlial  has  lieen 
meiltinni'd  id)uve. 


The  middle  line  '■  U "  represents  the  weight  curve  of  the  average 
healthy  infant.  This  cun-c  is  taken  as  the  constant  by  which  to  estimate 
the  weight  index  of  any  infant.  The  perpendicular  hnes  represent  the 
nundier  of  pounds  the  chilil  gains  in  the  fonr  quarters  of  the  first  year. 
The  weight  index  of  such  an  infant  is  1.0,  the  weight  development  100  jwr 
tent. 

The  upper  curve  "A"  represents  the  theoretical  curve  of  an  infant 
weighing  'J  pounds  at  birth,  with  a  resulting  weight  index  of  1.2.  If  such 
an  infant  were  to  maintain  throughout  the  first  year  the  advantage  in 
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weiglit  ili;vi:>lo|jiiicnt  wilii  wliii'li  it  slarl^^  nut  in  lilf,  its  rjiiartiTly  gains  in 
pounds  would  bt;  as  an'  indicated  in  the  perpendicular  lines.  These  will  he 
seen  tn  vary  cnnsiderably  from  those  of  Ihe  Jivprap'  heallhy  infant  repre- 
senled  in  curvi'  '■  B." 

in  a  similar  njanner  i-iirve  "C"  repri'seiils  tlie  llirorelii-al  wci^hl  riirvo 
(if  a  51-p<iuiid  baby,  with  a  weight  index  ol"  0,7,  and  the  perpendiinlar  linps 
show  the  quarlerly  gains  in  pounds,  wliich  would  be  nt'cessary  to  main- 
tain Ihron^houl  tlie  first  year  the  weight  develnpmenl  with  whirli  it  starts 
ill  life.  Thrsc  are  seen  to  be  eonsidt-rably  li'^s  tlian  Ihal  of  llie  avei-aj,. 
Iieallhy  inl'atil. 

Now,  for  I'xuniiili',  if  iiifaril  I'  and  infant  A  fui'h  ^'ain  froiti  Ihe 
sixth  in  Mil-  ninlli  month  -'}  |iounds,  instead  uf  the  Iheuretieal  ^'airis 
expressed  in  liie  per|)endiruiar  lines,  one  will  find  by  working  out  the 
above  formula,  tiial  the  wei^jlil  inilex  of  infant  (.'  has  been  raised  to 
0.85.  a  gain  of  1-")  per  cent,  in  weij;ld  development:  tiiut  the  wieight 
index  of  infant  A  has  been  raised  to  1.30,  a  gain  of  10  per  cent,  in 
weight  development.  In  other  words,  atltiough  eaeli  iiifaid  has  gained 
llie  same  num]>er  of  pounds  in  three  nioiitlis,  llie  smaller  infant  I'  lias 
gained  proportionately  ri  per  cent,  more  in  weight  development  than  the 
larger  infant  A. 

It  is  not  to  be  supposed  that  every  liealtliy  infani  weighing  above  nor- 
mal at  birth  and  having  a  weight  <Ievelopment  above  loO  will  maintain 
throutthoni  the  first  year  the  same  peri-enta^e  of  development  with  which 
it  starts  out  in  life,  some  will  and  others  will  not.  There  is  in  Ihe  major- 
ity of  cases  a  tendency  for  tlie  line  of  growlh  of  these  large  infants  to  dip 
downward  and  gradually  to  approach  the  weight  cun'e  of  llie  average 
rhild. 

( >n  tlic  other  liand  there  is  a  great  tendency  lor  the  under-sized  infants, 
if  properly  fed,  to  grow,  relatively  to  their  initial  weight  development, 
faster  than  lli>-  avi-rage  child  and  their  line  of  growth  lends  upward  to 
inet'l  that  of  the  aver.ige  infant.  In  judging  Hie  etTvifs  of  feeding  upon 
two  such  theoretical  cases  as  "  A  "  and  "  B  "  in  the  above  example  il  is 
obviously  unfair  to  take  the  number  of  pounds  gained  in  each  quarter 
by  each  infant  as  tlie  sole  basis  of  comparison.  A  more  exact  and  scien- 
tific method  is  to  indicate  their  rate  of  growth  in  percentages  of  develop- 
ment. We  may  thus  express  with  clearness  and  in  easily  understood 
terms  their  progress  either  in  n-ference  to  eacli  other  or  to  Ihe  average 
healthy  child. 

The  weight  index,  then,  while  not  embodying  any  fixed  law  of  growth 
may  be  used  to  express  in  definite  percentages  Ihe  variations  in  weight 
development  of  an  infant  which  may  occur  as  a  result  of  natural  growth  or 
disease. 

In  the  following  table  the  weights  at  birth,  and  in  the  first,  second, 
and  third  years,  were  taken  witlioul  riolhing.  The  ordinary  school-clothes 
were  worn  in  the  weighing  from  live  to  fourteen  years : 
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Uio  li}:iir<'s  for  birth,  for  dvt'  uioiitliK  ami  for  one  year,  represent  our 
iiivesligutions,  coiiibiiu-d  willi  tlur  ll^riuvs  whifli  have  already  been  shown. 
Tho  i'lKiirt's  ihr  the  sworul  arid  Ihini  years  are  taken  from  a  series  of  iii- 
voslipitioris  made  by  IVikhmri.  of  .Miiwaukee,  in  tlie  Report  of  the  Wis- 
consin Stale  H-.ard  of  Hialtli  for  lsS:i.  The  figures  for  the  fourth  year 
are  apiiroxiitiato  avcnifics  taki-n  from  children  of  throe  and  five  years. 
Thi'  fiKUros  fnjiu  llio  liflh  year  to  tins  fourlcenlh  year  were  taken  from 
Ilnwdili-li's  articti-  on  flic  Orowlh  of  Childnm,  in  the  Twenty-second  An- 
nual Ucporl  of  Mil-  Slalc  HiKinl  of  Health  of  Massadmsefts.  They  repre- 
sent tin-  averab'e  figurc.-i  ofa  larf-i-  number  of  school-children. 


TABIJC  IX. 

Ai<ru(if  llr'ujhlt  anil  W'ighlf  fri,m   Birlh  Ui  P'irc  Yeart,  atid  of  SotUm  SAmA  Boyt  and 

llirh,  iVfijrj.  .■Jicj  I,/  Sulimi'ililii,  fmm  Fitt  In  F'larlrtTi  Vfort. 


Buvp. 

A(l£. 

(JlBLS. 

HviKlil. 

W.'inlil- 

BrlKht 
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Usel'nl  fit,'urcs  \n  ivinendHT  an;  Ihat  tlie  initial  weight  is  doubled  at  five 
monllis^  ;nid  a  litllr  more  tliari  Ircblcd  at  filtecn  intmtlis;  that  the  weight 
at  one  year  if  ilonbli'd  al  live  years,  and  thai  this  weight  is  again  doubled 
at  twelve  years.  There  are,  of  coni-se,  IjdIIi  gains  ami  losses  of  weight 
during  Hi''  year.  Ilie  weijrJit  aclirii:  n-i  an  index  of  the  disturbances  which 

arise. 

pEBX. — .\ecordiiig  to  Dani-.  ilje  pad  of  fat  tliat  litis  tliii  hollow  under 
the  txincs  in  the  inl'anl's  foot  is  designed  to  support  the  arch  until  the 
inusrles  are  strong  enuugli  to  hold  it  by  Itieniselvcs.  The  fat  in  this  way 
ai'ts  as  a  kind  of  pliysiologieal  llat-lbot  plate. 

As!  soon  as  Hie  muscles  become  strong  enough  to  protect  the  arch  the 
pad  of  fat  is  nti  longer  necessary,  and  is  slowly  absorbed,  until  by  the 
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fourth  or  liflii  year  the-  foot,  prosenis  Ihi-  same  appearances  found  in  Ihe 
adull. 

In  a  few  children  flif  pad  of  fat  is  found  to  be  wauling,  and  in  many 
of  these  rases  Ehe  arch  is  so  far  oblilLraU'ii  that  the  f  ubfivle  of  the  scaphoid 
may  even  rest  ou  Ihu-  ground.  Tlicsf  latli,-!'  arc  the  Iruc  cases  of  "Ilat- 
fooL" 

BONE  MARHOW. — '['\w  chancre  fnini  llic  red  boue  marrow  of  early 
life  to  Ihe  yellow  Jiiarrow  of  a  lalei'  period  begins,  according  to  Minot, 
before  birth,  and  progresses  hi  each  bone  fhtni  Ihe  centre  towards  Ihe 
periphery,  or  in  Ihi-  long  bnrics  luwiints  Ihe  ends. 

it  begins  earlitsr  in  Ihe  distal  bnncs  atid  llicn  goes  on  from  bone  to 
bone  centripetal  I  y.  Concerning  llie  cxaet  Ihne  when  these  changes  lake 
place  very  litlle  is  known,  and  iiolhing  delinile.  Plate  II.,  facing  page  76, 
shows  Ihe  red  and  yellow  bone  marrow. 

SKIN. — As  Ihe  infant  grftws  older  llio  skin  ctianges  gradually  lo  a  deli- 
cate pinkL'^ii  nhile  in  j)lace  of  Ihe  decided  pink  of  the  early  days  of  life. 

CORD. — The  cord  should  hi-  carefully  wrapped  in  aniiseptic  absorbent 
collon,  a[id  no  water  sliould  be  alhiwed  to  come  in  conhict  wilh  il.  II 
will  Ihus  become  dry  sooner,  and  will  gradually  loosen  and  fall  off. 

FUNCTIONS. — The  diffiTeiil  fuiiclinns  of  Ihe  infanl.  like  ils  physical 
charai'leristics,  vary  considerably  us  lo  the  time  of  their  development, 
U  is  ditticult.  Iliercfore,  to  give  exact  averse  figures,  and,  in  fact,  our 
obspFvafion  of  individual  casi;s  has  diffiTid  sn  ollen  from  these  avera)»e 
figures  that  we  musi  allow  much  latiliide  in  slating  the  proper  time  for  an 
especial  function  to  develop.     (See  also  page;  — .) 

Voice. — During  the  first  year  of  its  life  the  average  inlani  uses  ils  voice 
merely  in  crying  to  expivss  iiri  disci imlbrls  and  desin-s.  At  about  the 
Iweinii  month  il  usually  begins  lo  enunciate  shigle  words,  ami  in  llie 
middle  or  towards  llie  end  of  Ihe  second  yiiir  il  learns  In  fiirm  shorl  sen- 
tences. Children  vary  very  markedly  as  to  llie  lime  when  they  really 
learn  lo  talk  connectedly,  but  this  is  usually  accomiilislied  by  Ihe  Ihird 
or  fourth  year,  though  il  is  somewhat  taler  bel'oiv  they  master  the  details 
of  language,  sucIj  as  Ihe  proper  use  of  prepositions, 

Mgntai.  Impres>-ions. — The  iiifmil  seldom  sjule.-;  before  the  iiflh  or 
sixth  week,  tlie  change  of  exprcssiun  of  llie  mouth  before  that  lime  lieing 
iigually  an  indicaliun  nt  some  ilisiomfort.  In  individual  cases,  ho^^eve^, 
Ihen.'  is  nu  doubt  Ihal  the  Inie  Minile  nf  iTijoyment  comes  earlier,  even  by 
thi*  foiirlh  week.  The  infant  nsniilly  dia-s  not  netrotiMZE  objects  before 
the  sixth  or  eighth  week.  Ils  iikahim;  is  sn'iri  established.  The  funrtiuns 
of  TOUCH,  TASTE,  and  sMKi.i.  aiv  apj>ari[iLly  more  or  less  developed  at 
birUi. 

LAciiKitHAi.  liLAN'iis. — The  developitu'iil  iif  the  funclinn  of  Ihe  tachry- 
iiuil  glands  varies  <'(insi(hTably,  but  lli<-  infnid  will  usually  be  found  lo 
aliwl  IviirB  when  It  is  thi-ee  or  f()ur  mniilhs  old.  We  Jiave  known  lears  lo 
appear  as  early  as  Uie  lirst  month.    They  do  not  at  llrsl  come  every  time 
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t)R'  iiiraiil  cries,  so  that  a  nunibor  of  obscTrations  must  be  made  on  the 
sam«;  individual  before  dudding  whether  this  function  is  present.  Wc 
have  also  noticed  that  even  older  infants  do  not  shed  tears  with  each 
(-ryiii^-spc]].  These  facts  are  at  times  <|uile  important  to  remember,  as  a 
suppression  of  tlie  iucliryinal  fiecrelinu  occurs  wliere  the  infant's  vitality 
lias  been  profoundly  afft-ctt'd  by  diwase,  and  a  return  of  the  tears  is  an 
iiidicalton  for  (.'iviiii;  a  liiviimhle  pri>(,mosis,  and  ullen  that  convalescence  is 
about  to  be  establistied. 

Sweat  (Jlamw. — The  sweat  glands  are  developed  at  about  the  third  to 
the  fidh  week.  We  have  seen  an  infant  in  the  second  week  of  its  life  suf- 
leriiiif  so  much  as  to  have  its  circulation  seriously  interfered  with  from  tlie 
high  temperature  of  a  hath-room  where  it  was  being  bathed,  while  the 
nurse  who  was  bathing  it  was  perspiring  jirofusely,  and  was  apparently 
perfectly  comfortable.  There  is,  however,  a  great  variation  in  the  time 
when  tliesc  glands  develop,  and  at  times  even  in  the  second  week  of  life 
we  liavi-  noticed  cases  where  the  head  was  seen  to  perspire  quite  freely.  In 
certain  individuals,  therefore,  the  function  of  the  sweat  glands  is  foirly 
doveioiiud  at  birth. 

Salivary  Glands. — The  saliva  is  a  secretion  which  is  somewhat  slow 
in  being  established,  both  in  quantity  and  ui  its  amylolytic  property, 
ThcR'  is  not  umch  flow  of  saliva  in  the  infant's  mouth  for  the  first  three 
or  four  months  of  its  life,  and  even  when  tlie  function  of  the  glands  has 
become  so  developed  that  the  saliva  appears  in  the  mouth  in  abundance}, 
a  comparatively  small  amount  ri'aches  the  stomach  by  being  swallowed. 

II  flows  out  of  the  inoulh  over  the  chin,  and  until  the  latter  part  of  the 
lii-st  year,  when  ils  amylolytic  aclion  ha.';  liecome  established,  it  probably 
plays  bnt  an  insignificant  role  in  di^'eslioii.  The  salivarj'  secretion  contains 
a  certain  ainonnl  of  plyaUn,  but  ils  diaylalic  powej-s  seem  tci  be  in  process 
of  develnjiiiienl.and  this  shnuld  Indicale  lo  us  that  this  function  oi^ht  not 

III  he  fiirei'd  into  use  in  ilincHtioii  until  it  has  become  much  better  estab- 
lished, us  In  the  last  quarler  of  the  Tu-st  year. 

I'ANiitKAs. — The  amylolytic  action  of  the  pancreatic  secretion  is  but 
lillle,  if  al  all,  developed  at  birlh.  In  the  last  tlin'c  or  four  months  of  the 
lirsl  year  llie  fnnctioii  seems  lo  have  hecnme  fairly  welt  established,  and 
lo  a  degree  wliicli  will  not  l)e  harmed  by  a  moderate  call  upon  it  for  the 
digestion  of  small  quarililies  <if  starch.  The  pancreatic  power  of  digesting 
fat  also  seems  to  he  slight  in  the  early  months  of  life,  but  to  increase 
gradually  and  lo  be  well  established  hy  the  end  of  the  first  year. 

Rii.K. — The  lai-ge  si/e  of  the  liver  :if  hirth  and  ttiiring  infancy  is  well 
adapted  lo  the  great  metiiholic  artivily  which  is  needed  fur  the  develop- 
ment of  this  period  of  life.  The  iiivesl^'alions  of  .Tacubowitsch  and 
Hnginski  show  lliat  the  bile  in  children  is  poor  in  inoi^anic  salts,  with  the 
exi'eption  of  the  iron  sails.  11  is  also  distinguished  by  ils  small  amount 
(if  cholesterin,  lecithin,  and  fat,  and  the  smaller  percenlapre  of  its  glyco- 
chrilic  and   tanroclioli<-  iicids,  as   ciinipared    wllli    llie    liile    of  later    life. 


Tho  bile  acids  Iiave  the  piiipcrty  of  anx^sUng  pepsin  cliResfion,  and  flius 
(he  small  airiount  of  bile  aiiils.  present  in  infaney  favor  tin-  action  of  the 
gastric  juice,  wtuise  feeble  fcniient  -wnul*]  otherwise  he  neritralized.  The 
ificomplele  assimilation  in  infancy  of  verj'  fatty  food,  siicli  as  ereainy  milk, 
is  ilue  1(1  (liis  lac'k  of  bile  acitis,  for  the  latter  aids  in  the  eiiHilsilication  of 
fat  and  its  deeumiiosilifin  into  falty  acids  and  glycerine.  The  feeble 
aniiseplie  prupcHies  of  Mie  bite  in  infancy  and  Ihe  resnllintr  dan|:er  of 
intense  fernienlation  of  tho  inleslinal  contents  is  due  lo  Ihe  lack  of  bile 
acids. 

LYMI^ATIO  SYSTEM. — The  hiph  development  of  Ihe  lymphatic 
system  in  early  life  is  very  marked.  According,'  to  Foster,  not  only  are  the 
lymphatic  glands  largely  developed  and  more  active  than  in  the  udnlt  (as 
is  probably  shown  by  Iheir  tendency  to  disease  in  yonth),  bnl  the  (|naiilily 
of  lymjdi  cir<'ulation  is  greater  than  in  taler  yeare.  The  obsen-ations  of 
Kranistyk  show  that  particles  of  fat  am  very  easily  absorbed  in  early 
lifi'.  Bnmner's  and  Lieberkiihn's  glands  are  only  jtarlially  developed 
in  early  life;  the  sotilary  and  •igminnle  follicles  are  rich  in  lymphoid 
tissue. 

THYROID. — The  Ihyroid  body  is  relatively  greater  in  the  ijifajit  than 
in  Ihe  adult. 

URINE. — The  funcliun  of  the  kidney  )>egins  tjuito  early  in  fiplal  life, 
and  Ihe  bladder  has  been  found  lo  be  full  of  urine  at  birlh.  The  urine  is 
small  in  amount  al  birlh,  and  during  the  first  twenty-four  hours  it  is  not 
unciimnion  to  (ind  little  or  none  passed.  The  urine  which  is  llrst  passed 
is  usually  <lark,  cloudy,  and  acid,  and  contains  epitlielial  celts  and  urates 
and  occasionally  hyaline  casts  ;  laler  il  becomes  clear,  pale,  straw-yellow, 
and  usually  of  slightly  acid  reaction,  lis  specific  gravity  (1.010  at  birtli) 
tiills  in  two  or  Ihn-e  days  lo  I.IKIS,  by  al>oul  the  fillecnlh  day  is  fttund  to 
be  l.iini!,  ajid  rises  IVnm  this  lime  steadily  lili  |inl>erly.  Hy  tin-  end  of  the 
first  week  iukI  thnmghout  ihildlmod  the  ainoiml  of  urine  pas.seil  in 
twenty-four  hours  is  relatively  grealer  Ihaii  iu  adult  life.  This  in  i-arly 
infancy  may  be  due  to  Ihe  preponderance  of  liijuid  food,  bnl  is  in  ]iart 
the  resiill  of  Ihe  infaiil's  mnn'  active  nielal)olisni,  for  the  urea  is  also 
|i)und  to  be  proporiionately  iiici'ea>5ed,  According  to  Foster.  Ihe  presence 
i>f  uric  and  oxalic  acid  in  unusual  ipianlities  is  a  fretjuent  characteristic  of 
Ihe  urine  of  children.  II  is  also  slateil  that  Ihe  jihosjiliates  are  deficient, 
being  retained  in  Ihe  body  for  the  jmrpose  i>f  hnilding  up  Ihe  osseous 
eyftlein.  1'be  clilorides,  sulphates,  and  urinary  pigments  arc  less  abundaiit 
(lian  in  llie  adult.  The  pnipDrtinn  of  salts  iui'n'a.'^e.s  us  soon  as  a  mixed 
divl  is  inveu  and  closely  appmiiclies  lo  Ihe  nnrmul  pniporlinn  for 
adults.  Indican  is  norinally  absent  in  Jirenst-feri  infanls;  In  oUiers  it  is 
usually  absciil  unless  there  is  a  disturbance  of  digestion.  Thi-  iirir  nviii 
ii\farrfion,  which  has  been  referred  lo.  and  evidenies  of  which  may 
last  fur  two  or  three  weeks,  rnn.'^isls  nr>  urate  of  nnnnoniutn  (hedgehog 
rrj'sInU),  Amorphous  undcs  mixed  wilh  urie  acid  crystals,  nnd  souu-  epi- 
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tlu'lial  cells  (F'lalo  111.,  racing;  page  77).  Tlio  variations  in  the  amount 
of  urine  which  lias  been  computed  to  be  passed  during  the  early  days  of 
infancy  and  dtildhood  are  very  great,  as  the  amount  in  all  probability 
depends  very  lar)n>ly  iin  Ihe  quantity  of  liquid  ingested,  and  also  upon 
the  aclivity  of  the  skin  and  bowels.  It  is  well,  however,  to  have  some 
general  idea  of  the  minnal  Inlal  amount  of  the  urine  at  different  ages  in 
order  to  undorsland  belter  the  dis<>ased  conditions  of  the  kidney. 

The  ditliciiltie!!  in  accuratety  nu^asuring  the  amount  of  urine  excreted 
by  very  ytiung  Infaiils  an'  such  that  few  positive  statements  can  be  made 
as  to  tlie  (jiiaiility.  It  is  sullii-ieiit  to  say  tliat  it  is  about  ninety  cubic 
centimetres  (three  ounces)  a  day  for  tlie  lirst  few  days,  and  then  rises  in 
amuniit  very  rapidly. 

!ti<'tz  and  Cnise  state  that  during  the  first  few  days  uf  life  the  urine 
contains  more  or  less  albumin,  and  that  this  disappears  at  about  the 
seventh  or  eigldli  day,  and  sometimes,  according  to  Carpeider's  work,  it 
njay  hi-  delachcd  lor  several  weeks.  U-sne  and  Merklen  found  the  freez- 
ing point  at  birth  about  n"  C,  at  out-  month  —0.13°  to  —O.^a'^  C,  at  two 
iii„„t|is  — ((.21  °  to  — <).7»°  ('.  It  also  frequently  happens  that  the  first  urine 
that  is  passed  is  cloudy.  Sugar  is  oocasionally  found  in  the  urine  of 
healthy  inlants  during  the  first  two  months. 

The  followinif  llgurcs,  rompilod  in  part  by  Holt,  are  the  averages 

ohtairiid  by  condiiiiing  Ihe  results  of  the  hivestigations  of  Sehabanawa, 

Crust-.  Camera.   I'ollak.  .Murtui-Uuge,    lierii,    Schiff,    Herter,  Vierordt. 

Itcnaull,  and  othei-s: 
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The  urinary  sedinieiil  of  Ihe  young  infant  shows  on  tiiioroscopical 
exaniinatinn  iitucus,  many  epithelial  cells,  crystals  of  uric  acid,  urates, 
anri  calcium  oxalatf:  also  aiiiorjilioiis  urates,  occasionally  a  few  hyaline 
casts,  and  I'arely  agranular  east.  The  urine  of  laler  intancy  and  cliild- 
liood  has  no  niictiiscii|iical  |iecuihrilies. 

INTESTINAL  DISCHABQES.— The  contenis  of  (in-  inlesline  con- 
tinue In  be  mixed  wilh  meciiiiium  for  three  or  four  days  or  a  week,  Ihe 
loi^T  lime  being  when  the  infant  is  weak  and  does  not  nurse  well.  After 
this  time  the  iiifantile  dtseliai^es,  which  have  a  charae  I  eristic  appearance 
as  distinguished  from  those  of  Ihe  older  child,  appear.  II  is  necessary  to 
be  familiar  with  their  characteristics,  as  they  are  an  important  guide  to  the 
proper  feeding  of  Ihe  iiifanl  and  are  an  index  showing  whclher  the  food 
is  properiy  iligesled  and  assimilaled.  AVIien  the  nutriment  is  milk,  with 
the  percentages  of  its  diffcpeiil  elemenls  corresponding  to  what  is  normally 
found  in  good  average  human  milk,  Ihe  discharges  are  of  a  golden  yellow 
color,  smooth,  unformed,  of  medium  consistency,  shoM'ing  a  large  pro- 
portion of  water,  and  sometimes  changing  on  exposure  to  the  air  to  a 
gri>enish  yellow.  They  as  a  rule  contain  undecumposed  bile-piginent  and 
bile-salts,  while  llie  older  child's  and  Ihe  adidt's  iliscliai-ges  do  not  contain 
Ihe  bile  undecom]M>Bed.  The  annmiil  uf  Ijival  disrliarge  in  Ihe  first  day 
of  life  is  about  forty-tive  grammes  (one  and  oriL'-half  ounces),  and  in- 
rreases  In  the  following  days  In  fidy  grammes  (one  ajid  hvn-lhinls  oimees). 
II  consists  iif  mucous,  fat,  epilhelial  n-mains,  and  a  slight  aiiioiml  of  alhn- 
niinoid  maleriat.  In  early  infancy  there  are  from  two  In  lour  ilbiharges 
daily.  As  the  child  grows  older  (here  aiv  two  and  linally  one  in  the 
hverity-four  hours.  They  do  not  lose  tlu-ir  yellow  <iilor  until  amylaceous 
or  albutnirioua  food  is  given,  when  Ihe  diU'en-id  shafles  of  bmwn  begin  to 
appciU".  They  are  nol  fulty  Ibniii-d  urdil  .«omethirig  besides  milk  is  swal- 
lowed. .Starling  al  birtli  witli  llic  sti-rile  me<'iJirmni,inlei'li(in  by  the  moulli 
ami  HTtum  ipiii-kly  occurs,  and  in  a  short  lime  alrjiosi  any  form  of  bacteria 
may  be  found  in  the  discharges,  but  rhielly  such  pnlrefying  forms  as  prrt- 
leus  vulgaris  iJell'ries).  Willi  Ihe  siu-kling  i-f  tin-  infant  and  Ihe  substitu- 
tion of  the  nMuse  of  tlic  milk  and  the  secrclinn  of  the  digestive  Iract  for 
the  nieconimii,  a  sliarj'  tnmsilirm  occurs.  Instead  of  the  generally  disu 
tribulcd  foriris.  causing  dccoriiposition.  only  two  kinds  of  Ijacilli  arc  now 
regi'lirly  found,  the  hiKiltus  laclis  iierogenes  and  Hriegi'r's  bacillus,  the 
first  chielly  hi  the  upper  parts  of  Ihe  jrilestines,  Iho  second  in  the  lower 
pari.  WIkti  Ihe  hifan!  hi^-iiis  to  take  a  mixeil  iliel.  ipiite  a  romdter  of 
forms  of  bacilli  afipejir.  [itnong  Ihem  the  stn'plocorcus  I'oli  gracilis,  the 
putrefying  green  lluoresiing.  a  telrad  eoceus,  and  several  kinds  uf  yeasl. 
The  color  of  Itie  infaiitili'  inleslinal  di.schaigcs  ivhcn  Ihe  nulrimeid  is  milk 
alnue,  whetlier  liuman  or  luiimal.  .-ieeitis  In  depend  somewhat  on  the  per- 
centage of  fat,  as  is  seen  in  Plate  III,,  facing  [)age  77.  where  Ihe  color 
reatilling  from  Ihe  food  lonlaining  different  percenta^s  of  bt  is  repre- 
fletil.-d  in  Nos.  .1,  ).  '1.  7,  8,  an<l  ». 
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X2  I'KIIIATKICS. 

INFANTILE  SKELE TONS.— Fit:.  2«  rt-prt'seiits  tin;  skeloloii  of  an 
inraiil  at  Icrm,  and  Fiji.  '17  Ihat  o(  an  inraiit  at  nineteen  months.  These 
skclHonrt  illiiRtnilr  sunn-  of  Itn-  ditrcivrices  which  occur  in  the  hones 
itiiritifr  lln'ir  iirm-cMs  of  ilcvi>li)|>iiii>iit. 

In  the  yomitiiT  siibjri-t  Ihc  hoatt  is  lai^o  in  proportion  to  llic  small 
thnr.ix,  and  tlinv  is  a  lack  of  [li'vi'liipniont  of  (lie  f.u'o  in  coniparisfin  witli 
the  liisid,  wliirli  is  vi-ry  cvidintly  ilno  to  tiit;  rudiniontarydevplopim^nt  of  tin.- 
Jaws,  Till'  anterior  fonlanvlli-  is  widi^ly  open.  On  examinhig  closely  tin; 
slcnnnji  il  will  he  nulici'il  that  it  Is  no!  in  ono  pii'co,  as  in  tlu'  adult,  but 
tliaf  till'  i-cTilri's  of  iisKitiratiim  with  llu;  inl<TVi'ning  cartilaginous  connec- 
tion.'; aiv  well  iiiarki'd.  Tlio  pelvis  is  tilti'd  forwant,  as  conipartid  with 
tlic  adiiH's.  anil  is  small  and  conlractt'd.  The  IcjfS  are  not  stni^rlit,  as  in 
till'  oldi;i*  <liild,  but  sliow  dt'cidi'd  bowing  of  tho  tibia  and  fibula.  This 
chanu-tcriBlic  condilion  of  llu;  logs  in  intpd-uterine  life  is  present  at  birth 
aTiil  nintimii's  f.ir  some  months,  tin;  boni's  usually  bocomiiig  straight  by 
llii;  lime  Mint  Ihu  puiiod  of  walking  lijis  been  n-ached.  In  the  skeleton  of 
Uie  inlinil  nineteen  iiionlhs  old,  the  k^gs  have  developed  naturally  in  fheir 
^'■owtli  and  aiv  striii^'hl.  The  pelvis  still  tills  somewhat,  but  is  evidently 
lews  lonlnicled,  or  mllier  has  begun  to  enlaiv-  The  thorax  has  broad- 
find  in  ciuiiparison  with  tin'  head,  and  tho  cartilaginous  sfemiim  has 
become  to  a  luiye  degrei>  luiiie.  The  head  is  still  large  proportionately  to 
till-  IJici',  allhunjih  the  jinvs  have  developed  considerably  beyond  what  is 
seen  al  birlli.  The  aniei-ior  rontunelle  is  (piite  small  iu  comparison  with 
the  t'onlaiLi'lle  of  Mil'  new-)>orn  infant.  These  are  Ihe  chief  charat'teristics 
of  the  infant's  and  child's  skelelDii. 

NORMALLY  DEVELOPED  INFANTS. — One  of  IhegntalGsl  draw- 
biuks  III  till'  pnijHi-  appreciation  of  llic  kiml  of  knowledge  which  is 
needed  to  exaTiiiiic  aiid  treat  children  successfully  and  intelligently  when 
Ihey  are  sick,  is  the  lack  of  precisi'  fads  concerning  healthy  children. 
II.  is  tlieretiire  importiint  to  know  al  a  glance  whether  it  is  nonnal  for  a 
<'hilil  mil  III  sil  alone  or  not  lo  stand  alone,  and  to  understand  its  childish 
actions,  whelluT  in  creeping  or  in  walking. 

Tilt  ages  ai  which  inlanls  develop  so  as  to  gradually  become  chil- 
dren an>  iiiiporlant  to  deteruiine,  fur  il  is  just  its  wrong  lo  task  by  preina- 
liire  use  the  fundioii  of  loctiinotion  as  Ihal  i>f  dig<'stion.  A  nomiai  infont 
slioiild  hold  np  its  head  willnmf  support  at  the  second  or  Ihird  month;  it 
should  .«il  alone  at  from  seven  Iu  nine  months,  creep  aL  about  ten  months, 
Riiuid  al  ulioiit  twelve  mouths,  and  walk  at  about  litleen  months. 

TOPOGRAPHICAL  ANATOMY  OF  THE  EAIiLY  PERIODS  OF 
Life. — it  is  important,  for  pur]iose.s  of  diiignosis,  to  ri'cognize  the  feet 
'hal  the  op^iaiis  dilVer  in  the  sjiace  whirh  Ihey  occupy  in  the  body  accotd- 
iii>^  Iu  |||i>  <itage  of  develiipmeni  «['  Ihe  child.  AVell-niarked  periods  are 
'hus  sliiiwii  In  e.xisl  by  physical  exainination  as  well  as  by  anatomical  ri'- 
sean-li,  .md  Ihe  results  of  thest.'  ditferenl  methods  of  investigation  arc 
'"i"id  |„  lumspiiiid.     We  have  always  found  Ihat  a  careful  <onsidcratioii 


IjiAiui  «l  ttnii.  thiAvJrig  lanfL'  beA't,  likr^v  autti-  IuImui  ilL  li  ujuiiUib,  HJiuwhitf  Lorgv  heud.  ■iiinil 

ln»r  I'niUJK'll'',  tniHll   UiiitHi.  i-unllitgluciiu  aler-  iuilvn>ir  (tmijiiivlJt,  taollli'SUuii  of  nwrDUin.  tilted 
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nf  lUv  ]ji-riod  of  developiut-nl  is  of  the  first  importance  when  be^nriiiig  lo 
juake  Ji  diagnosis  of  disease,  especially  of  the  heart  and  lungs.  The  laiye 
shf  of  t lie  liver  ill  infauls  anil  the  comparatively  grt-aler  jn-njioHinnale  sizi' 
ofllie  heart  lo  the  Iuiil'  in  the  nilddle  yeiira  of  childhood  are  slrikhig  in- 


Fio.  2«. 


Fig.  29. 


N'onual  Infant  ivtvii  uiomIu  »I<1. 

stances  uf  the  truth  of  Ihis  statement,  and  should  warn  us  lliat  more  tliaii 
ordinary  care  should  he  eniployed  in  diagiioslicaUii^  a  pneumonia  of  the 
ri^lil  lower  lohe  lnhirtd  in  infaney,  or  an  enlarged  heart  in  childhood. 
^Xhrei-  periods  offcTtiwUi  are  of  especial  signilipance  in  this  eninieclion  :  ]. 
pi-riod  corresponding  to  the  development  of  the  organs  hi  the  lirst  year. 
I'speeially  In  the  lirst  half  of  the  year.  '2.  A  period  occurring  during  the 
fourth,  tilth,  sixth,  seventh,  and  perhaps  eightli  and  iiinlh  years.  :'i.  A 
period  eiubrai'inj^  Uie  later  years  of  childhood. 

Vigi.  2tt  iHi'l  29  rr)irc»(int  llii-  tlrot  pt-Hml.  Tin-  itiliiiil,  sevi'ii  iiiuritlis  ulcj  luul 
luinii'illy  >I>-vrliiiii-tl.  liiLfi,  iiulliii'-'l  111  l<lu'-k,  IIk'  |ii'iiii'i[iiil  jmiiiU  IhiIIi  in  I'lniil  iiriil  Im>- 
liiliil    nliii'li    will    III-   l)?i-riil    III   I'i-iiipiiiIkt    wIii-ii     in^iklni;  ;i    |iliy»inil    r(iiiiilii:ilioii    nl 

(tut  4h'<'. 

In  Vi)C.  if  "»^  pliiiii  ilurk  lilies  liiiii'  riiUii»<-il  lli<-  Iuvkt  iiiiii'|;iii  nt  llir  rilis  niiil 
tti"  tiullUit-  at  Mm  uiinirdnu  (.'iirtUiiKi*  uiul  iiiuiiulniiim.  To  lln-  I'-ll  ur  Uitr  lower  purl 
tif  Ihi  li-n  Rlrl'iiul  Uii'-  is  II  hiiikII  ■'iii'V**iI  tine,  Tlii't  ri'pri-^M-iiln  llii-  ^ij|ii-rlli'iiil  illlliir<m 
iif  lltv  lii'iirl.    Tli<-  n-liilivi-  ur  <l<'i-|)  (liiliii-««  in  vi'iy  -llitbl.     Ky  vi-ry  ilcliiulf-  jiL-riiisdiuii 
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it  may  bp  alioivii  lu  I'Xli'iul  uliove  lo  lliv  seruml  rili.  1o  Ihe  \e{l  nboiit  1  cm.  (1  iiuh) 
nuUide  the  mammillar]'  line  and  to  the  right  about  1  cm.  (j  inrli)  iK'yoiid  tlie  right 
Jtemal  border.  The  area  of  superficial  duine^is  ran  almnHl  li<'  rriv<-n>il  l<y  tli>^  end  of 
the  finger  uveil  Tor  peroissiun.  It  is  baunded  hy  Ihe  rniirth  rib  'ir  third  inlcrspaci' 
a.bcive.  and  ia  jiisl  wilbiii  the  iiiammillnr]'  line.  Thpri-  is  vry  fair  re?"i[aMce  undrr 
th*  whnle  Icntrtli  of  the  stli'rniirii.  The  iulerni|i(ed  lirif.^i  reiireeeril  Ibe  upper  and 
lower  burden  of  the  liver.  The  upper  line  begins  in  the  lifth  inl*r»]>ai;i'  in  the  raain- 
millajy  line  ;  in  the  seventh  in  the  mid-Bxillary  line  and  in  the  nintli  liehiod.  The 
lon-er  line  ia  interesting  itnd  iniilnidive  as  illustrating  the  Inrire  size  of  Ihe  liver  in 
cftrly  iiifanry,  and  how  little  of  the  ntomach,  which  ia  here  re)>r>-»enleil  by  a  dotted 
line  hetween  the  edjte  of  Ibe  livi-r  imd  the  lefl  border  of  Ihe  rJi>B,  i^  lo  be  reaeh'-d  bv 
perrnsaion.  The  sloniafh  is,  of  course,  in  this  infant,  eniply.  When  full,  it  eom'^ 
out  much  farther  under  the  edge  of  the  liver.  The  bnmd  blatl:  line  jiisl  above  Ihe 
level  of  Ihe  unihilicus  mnrka  the  transverse  colon,  nhich  in  infancy  has  a  relatively 
low  position.  The  cteeuni,  which  is  marked  by  a  black  circle,  slands  high  in  the 
abdomen,  near  the  anlerior  superior  spine  of  the  ilium.  The  u|iper  piece  of  the 
sternum  is  alHO  outlined,  as  is  Ihe  clavicle  and  first  rih.  Fig.  2^  shnw^  the  same 
infant's  bark  ;  the  lower  borders  of  Ihe  thorax,  the  kidneys,  and  the  lower  borders  of 
the  lung»  are  outlined.  The  Icfl  kidney  it  decidedly  higher  Ihan  the  right  at  this  a^ie. 
VVTiile  the  lower  border  of  Ihe  lung  on  the  lefl  comes  down  as  far  as  the  lenlh  rib,  the 
corresponding  border  of  Ihe  right  lung,  owing  to  the  large  si»  of  the  liver,  deeci-nds 
only  as  far  as  the  ninth  rih. 

He  was  six  years  old,  properly  developed  for  his  airi-,  and  presented  certiiin 
poinis  of  interest  nhich  differ  from  Ibf  infant  and  Ihe  adult,  and  which  should  be 
earerully  taken  into  aerounl  when  we  are  making  n  physiral  examinalion  at  this  age. 
The  manubrium,  Ihe  clavicles.  Ihe  first  and  second  ribs,  Ihe  ensiform  cartilage,  and  the 
lower  borders  of  tlie  thorai  are  marked  in  black.  The  area  of  superficial  cardiac  dui- 
nesa  is  far  greater  than  in  the  inftint.  Figs.  28  and  29.  The  dulne<^s  should,  so  far  as  the 
slemnni  ia  concerned,  be  determined  by  light  percussion  dirertly  over  Ibe  slernnni  from 
ahnve  downward.  In  this  way  we  can  delect  the  change  in  the  percussion  nole  over 
the  lower  part  of  Ibe  sternum  better  than  by  percussing  from  the  lung  to  the  slernnm. 
Bince  Ihe  former  is  so  much  more  resonant  thai  the  sounds  are  more  difficult  to  dis. 
tinguisli  and  are  oflen  misleading.  The  upper  resonant  part  of  the  sternum,  on  tile 
other  hand,  presents  an  excellent  opporluiiily  for  comparison,  and  bnngs  out  the 
delicate  shades  of  sound  which  are  needed  in  getting  Ihe  relative  dulness.  This 
relative  diilness,  however,  is  usually  pronounced  under  tlie  lower  pari  of  the  ster- 
num in  this  period  of  development,  and  it  shades  off  iiito  tlio  absolute  or  superficial 
dulness  of  Ihe  precnrdia.  Ahsoliite  dulnesa  under  Ihe  sternum,  unless  de|icudirig  on 
palhological  conditions,  is  rare  even  at  this  age,  when  it  ia  also  rare  nol  In  have  this 
physiological  relative  dulness.  In  Ibis  period  the  snperficinl  dulness  of  Ihe  heart 
extends  higher  in  the  lefl  panisU^mal  line  than  at  any  other  time  of  life.  The  lower 
border  of  the  third  rib  usually  marks  Ihe  upper  border  of  the  suprficial  dulness.  which 
extends  also  lo  the  left  sternal  line  and  keeps  well  williin  Ihe  nianimillary  line.  The 
relative  or  deep  dulness.  on  the  olher  hand,  reaches  as  high  as  Ihe  lower  border  of  the 
second  rih.  It  then  passes  to  the  right  under  Ihe  upper  third  of  the  sternucn.  descends 
obliquely  to  the  fourth  right  costal  cartilage,  and  Ihen  keeps  Klightly  to  the  right  of  Ihe 
right  sternal  line.  To  Ihe  leR  il  extends  well  out  lo  and  perhaps  u  little  over  Ihe 
mammillary  line.  This  is  a  far  dilTerenl  result  of  percussion  from  Ihal  which  is  found 
in  the  adull,  and  alsu  in  the  infant  represented  in  Fig.  28,  in  whom  there  is  no  dulness 
under  the  sternum  and  the  superficial  dulness  rises  only  as  high  as  the  fourth  costal 
cartilage  in  the  left  sternal  line.  The  deep  dulness  also  extends  only  as  far  as  the 
mammillary  hne.  The  impulse  of  the  heart  is  usually  found  n  little  higher  in  infania 
and  in  jimng  children,  irrespective  of  these  period?.  Ihan  in  older  I'liildren  and  in 
adult.-*,  and  is  usnully  in  the  fimrlh  inleripare. 
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A  mucli  smaller  space  ii  uL'oupied  at  this  age  by  llie  liver  Ihan  in  infancy.  Tbf 
liver  is  indiea(«d  by  (he  ilonble  line,  whlth  rises  as  high  as  the  firth  rib  in  the  mam- 
niillary  line,  and  lo  the  atlaelimenl  ofth''  sixth  or  seventh  right  rostal  rartilagf  In  the 
slerniim.  Thi"  dolled  line  oftlie  slf)ninch,  <iii  the  other  hand,  otTupies  a  nuich  larger 
spacp  than   in   Ihe   infant.     The   line  of  the   tninsverse  culon  slands  piupDrtionalely 

,  higher,  the  rieeiiiii  rather  lower.  F'ttt.  '11  shows  the  lower  liorder  nf  the  right  lung 
Elill  la  be  tt  Irille  hlglitr  than  that  itr  the  left,  and  lo  come  lo  ahont  the  iip|ier  l>ordcr 

'  (irtbe  leiilh  rib,  wliile  on  the  Icfl  side  it  extends  lo  the  lower  holder  at  the  same  rili. 
Al  Ihis  age  Ihe  liver  has  iliniiiiisbed  in  xne  relatively  to  such  an  extent  that  Ihe  difTer- 

!  Mice  of  the  position  of  tlie  lower  Iwrders  of  Ihe  lung  is  Iml  slight. 

Figs,  30  and  31  repruseut  a  fhild  in  the  second  period  of  its  growth. 
In  this  middle  period  of  i-hildhood  the  lieart  has  developed  more  rapidly 
proportionately  (lian  the  lungs,  and  its  area  of  superficial  duiness  takes 
up  more  space  in  llie  anterior  portion  of  tlie  Uiorax. 


Fiv..  m. 
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Ttir  kidney*  are  iilviul   on   a  level  mi   I<iilh  side*,     Tlie   first   tinil  twrinh  dorwil 

vrrtelirm  an-  til*-i  nidu-nb-d  ;m  Ijiiidnuirli^.  The  ehil.l  ifi  pLisf-iiig  thruujrli  li'unslti'innl 
tiagra  of  jihj^irnl  d-'H-loptiieiil,  iin4  is  grmlniilly  apiiroBcbing  Ihe  ndull  ty|)e  of  jier- 
tetM  pnwlh, 


PEHtATRICS. 

crri'i-f  growlh.  Ko  fjii-  as  llu-  loiM^raphy  of  tin-  uT^uns  is  lointemt-d,"! 
"■li'-J  in  lilt'  tliinl  ijerioil  nprL-sfciilt-d  in  llic  lasl  years  of  childhood" 
at  about  lliu  aye  .if  jiuberly.     The  oi^ans  of  the  ehil<l  sut-m  at  this 
'"hough  they  Imve  not  yel  aequired  Iheir  cnniplete  growth,  to  present 

luriioses  of  jiereiission  the  outlines  whieh  \v.-  are  acrustonieii  to  see 
e  adull,  with  Ihe  ext-eption  possibly  of  the  posinoii  at  llie  citcuni. 


Kill.  32. 


Kll;.  :i-^ 


'^ 
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Nonnkl  licVL-JiiinnentMlwt-'lVL  >    i.  . 

Fi«.  .12  sliiiws  a  iiurmnlly  dpvelopod  boy,  Iwelve  yi-ni-s  iit  age,  uriil  illnslrnles  re- 
larkalily  wiill  llie  relntive  Ifiiiogmpliii'al  cnrres|ionJeiir'i!  iif  later  childhood  iiiiii  a'hill 
tv. 

Ah  ill  ihe  liny  nl'  six  yi'ars,  the  maimbrium.  clavicle,  Aral  and  Beconii  rilis.  ensi- 
iriii  r'.irlilng".  iiiul  iUa  lowfr  linnler?  nt  III"  lli'iiax  are  nulltiied  in  Mii'li.  Tlie 
iin-ed  line  |iiiPsiinf  up  the  lell  slprniil  licii:  hi  llie  fuiirth  ril)  iiud  ki'c|Miig  within  llu- 
aammillary  line  marks  (he  superllrinl  iluliie»<i  or  ihe  henrt,  uiiii  porrespcitids  to  Ihe 
Opt^raphy  nf  llie  adult's  liciti'l.  TIki  reliilive  or  deep  diilness  is  Ihe  suiiii'  us  in  the 
ilull.  Tli'>  ii|ipei'  line  ofllii'  liver  is  aliiiul  al  llie  level  of  Ihe  lll'lli  i'ili  in  llif  iiiunilitil- 
iiry  Hum,  yiml  ,tm-s  not  extend  beneiilh  Ihe  l-iivei'  Imrili-r  <•!  llif  ribs,  Iml  is  just  below 
hi;  tip  of  llie  eusifiinii  cartilage.  The  dotted  line  repri'senls  the  stoniiu'li.  The  spleen 
IBS  ils  upper  Imrtler  lit  Ihe  ninth  rib.  and  ila  lower  portion  comeB  down  iis  fur  as  the 
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liiw«r  Imnlpv  uriliu  elevi-nlli  I'ili.  Tlic  liwiiiii  is  luiirkeil  in  llic  u|i[nir  piirl  (if  llie  riylil 
(?r'>i"-  Tlie  trariaVLTSR  culiiri  is  ;il"jul  iiiiilw.iy  Iwlwej-ii  Hip  slomiidi  iim]  llie  umbilicus. 
l»otiiig  ut  Ihis  same  bof  rrom  bi!liin(]  (Fig.  33),  it  will  l>e  si-on  tlial  tlm  kiiliiuys  anil 
llic  luwiT  Imrdprs  of  Hie  liing^  are  in  alioul  llie  Bniiit!  n-'lulivu  [losjUitn  as  ocrurs  in  the 
ailult,      \\'.-  have  also  indicalt^d  the  [list  and  Iwi-inh  diirsnl  ivrtebrip. 


Tlifse  n-presunlalivus  of  the  normal  (k-vclopiiit'iit  of  important  jieriods 
of  life  iiol  only  were  carefully  iiiapptd  out  by  oiirsflves  by  perrussion  and 
in  accortluiice  with  tlio  analoniical  knowli'tlgo  which  we  possess  on  this 
subjuL-t,  bul  also  were  verified  by  Professor  Dwight,  who  examined  each 
ehiid  farefully  and  satisfied  hJinsi^lf  that  our  marking  was  correct. 

NURSERY. — Before  underlaking  In  treat  the  various  diseases  of  early 
life,  it  is  of  great  importance  to  acquire  a  practical  knowledge  of  the  care 
of  the  infant  and  child  in  health.  It  is  esscnlially  in  Ihe  nnrsery  Ihat  we 
should  stndy  Ihe  heallliy  chilil,  as  the  nureery  Is  its  home,  where  it  feels 
moat  at  ease  and  behaves  in  the  most  natural  manner.  The  general 
hyirieiie  of  the  child  is  n-prcsenled  in  its  nursery,  and  we  shotild  therefore 
by  our  knowie<igi:  and  advice  so  direct  these  questions  of  nursery  hygietio 
fts  to  give  this  sensitive,  easily  impressionable  young  human  beiii^  the  best 
ojipiirinnily  to  develop  inti>  a  healthy  and  vitprirous  adult.  We  caiinol,  of 
course,  in  every  case  procure  fur  the  child  the  surroundings  which  are 
Ik-sI  for  it,  bul  we  can  at  least  impress  on  Ihe  |mreiit  what  these  surruund- 
ings  shoiiltl  be,  and  how  inipoHanl  they  are  for  the  general  health  "f  the 
child.  The  niiryery  should  be  lufrh  from  the  ground  and  out  of  reach  of 
the  dampness  which  arises  tiiwaiils  the  latter  part  of  tite  day. 

SuK  ANii  WiMJows. — It  should  have  a  sunny  exposure  and  lan^e  win- 
dows hi^h  enouj.'h  from  the  fioor  to  avoid  having  the  younger  eluldreii 
conlinually  pressing  their  liices  agjiinsl  llie  glass  to  look  out,  and  tlma 
fhripiently  catching  cold  from  the  little  currents  of  air  wluch  penetrate 
iiiosi  window-casings.  The  mothers  often  overlook  this  simple  manner 
of  catcliiiig  cold,  and  wojiiler  liow  their  cliildreii,  who  are  so  closely 
watched,  could  have  routrac'ted  Uie  catarrhal  rondilions  which  arise  in  this 
way. 

Papems  asd  (lARrcrs. — 11  is  much  better  not  to  have  a  paper  on  the 
walls  or  a  carpel  on  tlie  floor.  Young  i-hildren  are  very  susceptible  to 
Inliidalinn  p'iisori.s,  and  to  oiyanisms  of  all  kimls.  Many  a  case  of  ansemia, 
nasopliiiryiigeal  catarrh,  and  stomatitis  ulcerosa  has  apparently  arisen 
fnuM  arsenic  in  Ihe  paper.  Oust  also,  with  its  multitude  of  organisms, 
whifh  witli  the  most  careful  sweeping  it  is  impossible  to  g^'t  rid  of,  is  an- 
other source  of  irritation  to  the  respiratory  tract.  Hveu  small  amounts  of 
urM-nic  in  tlie  eunlenls  of  tlie  house  appear  to  alTeut  certain  children,  and 
the  pti|irr  itself  is  a  receptacle  for  micro-organisms  wtiich  are  dilTicuU  to 

cnidiuite. 

PiiTiiHK-MoiiBiNcs, — It  is  advisable  not  to  have  any  picture-mouldings 
on  the  walls,  iis  they  are  a  place  for  dirt  to  gather  which  U  is  uupussible 
lo  reiiiovr  jin»p<Tly. 


R« 
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Flooh. — ^Tliere  should  bo  as  few  cracks  as  possible  in  the  lloor,  and  it 
sliould  be  sinoolb,  so  as  to  he  easily  cleansed.  The  floor,  however, 
should  Hot  he  liighly  polished,  Cor  cluldren  frequently  fall  wtiile  glaring, 
and  soiiiefinu's  ipiite  severe  acfidi-iiis  oci-nr  in  lliis  way. 

Walls  anu  Ceilinh. — ^The  lloor,  the  walls,  and  the  ceiling  should  be 
painted.  Not  only  can  tht-y  then  lie  frpiiuently  washed  and  scrubbed,  but 
when  tile  cliiltl  liujiiH'ns  hi  have  any  of  the  contajfinns  diseases,  the  whole 
room  can  so  easily  ho  disinfected  thai  it  saws  (nuuh  trouble  and  expense. 
Runs. — A  run  is  desirable  hi  the  middle  of  the  room.  It  should  never 
'"-'  ""  anliipi.';  in  liid,  it  i^s  li,-llcr  t.i  have  new,  simple  carpel  rugs.  The 
riifrs  slmulil  nol  be  loo  lai'^e  m-r  ton  heavy  to  be  £i-equently  taken  out  inio 
the  <,(„>„  ;^i,.  .,j,,,  thoroughly  beaten. 

Bed. — The  child's  bed  should  be  iron,  painled  so  Ihal  i(  can  be  care- 
fully cli-ansed  by  wiping,  and  its  sides,  as  Uie  diild  grows  older,  should  al- 
ways be  kept  liigh  enough,  by  soTne  snnple  contrivance,  to  prevent  the  child 

fn;ni   climbing  over  them.      As 
^■■ki-  S4.  few  hangings  and  useless  curtjuus, 

with  which  tlie  mother  is  usually 
so  desirous  of  draping  the  bed, 
should  he  used  as  pussible.  Fig. 
Si  re|)resenls  the  bcHi  used  in 
the  wards  of  the  Infanls'  Hos- 
pital, and  it  is  lo  be  noticed  that 
llie  bed  is  of  such  a  height  that 
llie  iufent  can  be  easily  handled 
and  examined  when  sick  by  the 
jiliysician  withoul  tils  stooping 
much. 

Ilavingllie  bed  lugh  from  lite 
lliinr  serves  another  purpose, — 
namely,  lliat  the  draughts  from 
the  windows  and  doors  pass 
luider  the  bed  rather  than  on 
Inil. 

Pillow  and  Mattress. — The 
jiillow  and  niatlress  should  be 
of  felt,  folded  so  as  to  be  soil  and 
comfortable,  and  pillow  and  mal- 
1  (.  L-iiscs  should  bo  used.  When  this  is  done  the  fell  can  be  nnrolde<l 
and  aired  every  day,  and  bolli  Ihe  felt  and  the  cases  washed  and  boiled 
when  necessary.  The  mattress  shonid  be  profected  by  a  rubber  sheet. 
E'inecial  precantions  should  he  taken  that  the  child  does  not  kick  off  the 
clolhcs  al  iii^'''-  ^^  '*^  "'*"  ''"'  ""^'  ""'■^i-''^  I'L'd  not  lo  be  close  to  that  of 
the  cliild.  Tliis  enlaiLs  a  lilUe  extra  trouble  on  Ihe  nurse's  pari,  but  her 
brealli  is  n"'  '^  heaitliy  pahulum  for  the  child's  lungs,  which  require  fresh, 
pure  air  of  their  own. 


I 
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Closets  and  Drawehs. — The  child  should  have  ifs  own  cloael  and 
its  own  bureau-drawers.  The  nurse's  belongings  ought  to  be  kept  in  u 
separate  room.  The  olosefs  and  drawers  should  be  cleansed  at  least  once 
a  week. 

Ki'HNiTCBi:. — There  should  be  sulTicierit  I'urniture  in  the  room  for  eoin- 
Tort,  but  stuffed  furniture  should  be  avoided.  As  litlle  as  possible  that  is 
ironipHcated  or  lutiibersonie  should  be  kept  in  the  child's  nursery. 

Curtains. — Only  sinijile  muslin  cnrlairis,  whirh  can  be  washed,  should 
ho  used  at  liie  windows. 

To\^. — As  a  child  puts  everylhing  that  il  );els  liokl  of  into  its  niouUi, 
care  should  be  taken  not  lo  allow  it  to  have  toys  witli  colors  that  can  be 
soaked  ofl'  by  its  saliva,  which  would  perhaps  poison  il.  Toys  also  vvhieii 
are  made  of  woolli;n  materials  or  of  feathers  should  be  avoided,  as  parti- 
cles easily  come  off  tlieni. 

Heating  and  Ventilation. — ^Tlie  heating  and  ventilation  of  the  nursery 
are  of  great  iniporlance.  Tlie  child  requires  pure,  warm  air.  The  tem- 
perature of  the  room  can  vary  somewhat  according  to  the  climate,  but,  as 
a  rule,  the  averse  should  be  from  1S.«°  In  21. t°  C.  (BC  („  70°  P.). 
The  open  wood-lire  is  best  bulb  for  the  character  of  the  heal  which  it 
gives,  and  for  its  value  as  a  means  for  promoting  veutilalion. 

A  plain  piece  of  wood  the  width  of  Ihe  window,  attoul  10  cm.  (4 
inches)  high,  and  made  to  HI  closely  to  the  window-sill,  is  the  best  ven- 
tilator, but  is  rarely  needed  where  a  wood-fire  is  burning  in  the  room. 
The  upper  sash  can  also  be  lowered  for  a  few  inches  if  more  air  is 
nee<led. 

Dbaliuhts. — We  must  hike  into  consideration  (he  currents  of  air  in 
the  nursery,  so  lliat  the  mother,  understanding  the  alinospheric  conditions 
which  surround  her  child,  can  give  the  simple  directions,  which  she  has 
learneti  from  us,  to  the  nurse.  This  is  by  no  mean.s  an  unnecessary  pre- 
caution, for  one  of  the  worst  cases  of  rheumatism  in  the  hip-joints  which 
has  come  under  our  notice  was  thai  of  a  child  two  years  old  who  was 
allowed  to  sit  on  Itie  lloor  with  its  back  to  Ihe  open  door,  and  diR'ctly 
in  8  line  with  the  open  lireplace.  The  currents  of  air  between  the  doors, 
windows,  and  open  fireplarc,  descend  lo  within  a  few  inches  of  the  Jloor, 
and  then  lo  radiate  towards  the  open  Iireplaee  and  doors.  If  the  child  is 
much  on  the  ttoor,  a  sheet  can  be  placed  over  the  cracks  of  the  door ;  and 
pliiin  white  shei-ls  are  always  Ihe  best  articles  for  screens  or  porlieres. 

Where  Ihe  cnrrent  of  air  is  too  strong  it  can  be  tempered  by  piunhig  a 
towel  a<'n)ss  the  opening  between  the  upper  and  the  lower  sash.  This 
should  at  onie  suggest  to  the  mother  thai  pjirls  of  the  room,  on  account 
of  these  currents  uf  air  which  from  doors  and  windows  pass  over  tlie 
tlotir  to  the  lireplace,  should  be  avoided  not  only  for  bathing  but  also  for 
]>lliying  on  the  tloor. 

A  higli/'''ifl'f  »■  covering  Ihe  entire  opening  of  Ihe  lireplace,  and  fastened 
HO  that  the  older  child  in  phiying  cannot  pull  it  down,  is  an  hiiportanl 
part  fif  the  luirsery  e(juipnient.     It  answers  two  purposes. — one  to  pre- 
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rjuisi;  bliiciii'ss  .ir  cold  I'xircriiiliis.  \Vl-  ninsl  nh«  lie  rurnfiil  mil  In  have 
Itn.-  watrr  1(1(1  lull,  as  lliis  lias  soiiicliiiir's  jiriivi'd  In  lie  injurious.  Eadi 
inraiil,  IitiwcviT,  must  liiiVL>  tlip  fiTiipemtiirr'  nf  its  balli  iiilapted  lo  ils  own 
\-ifaMly.  A  ronvenii.'iil  halli  tlii->niniiii.itiir  is  nni.-  wltirh  is  guarded  from 
breaking  by  a  wooiii'ii  I'rairLv,  wlii'li  alwo  itilnwi;  it.  lo  lloal  in  Uie  waler. 
and  the  nurse  is  Ihtis  iiiabieiJ  to  si'o  al  a  glam-t-  tlial  the  bath-wafer  is 
remaining  al  the  projjor  temperatiiri'.  The  Tollowing  (able  may  hv  laken 
as  a  giiiile: 

TABLE  HO. 

Tanprmtvfr.  uf  iKr  Ilalli  fw  l>iffrrrtil  Af/rt. 

At  Wnh mi.'j"  US' 

Durini;  first  tlint-orfour  weeks itS"  flii" 

(Irwtr.  iiim.ii.llij' -li"  98.2" 

Ktviii  riiif  Iw.'ln'  iii.iiiths 82.2"  90" 

Twi'lvi' t'l  Iwiirily-fuur  mmillia 30°  BG' 

Tli-'n  linuIiKiily  nilucr-  in  iiiiimm'r  Ui M-li'  80' 

In  ihv  tUinl  orfimrth  yi-jir.  if  [Hjenible,  reduci?  Ui 23.8'  75' 


The  nurse  should  first  wash  tlie  fiicc  in  clear  waler,  keepinp  the  body 
and  limbs  wrapijcd  up  in  a  warm  blariki't.  The  fm-c  is  then  wiped  with  a 
son  lowel.  She  should  gently  (■lean.se  Ihe  nose,  llu>  corners  of  Hie  eyes, 
and  the  external  ears.  The  nose  is  especially  iiupnrlant.  for  the  infant's 
vitality  is  easily  alVected  by  nrdnded  nares.  The  nursi^  shnulit  then  soap, 
wash  iifl',  and  dry  Ihe  stal|).  The  sponge  and  water  in  the  other  division 
of  Uie  biilhin^'  hiisin  are  llieii  used  fur  soaping  the  body  and  exiii-niitics, 
Especial  can.'  should  be  paid  to  the  folds  of  the  neck,  the  axillae,  groins, 
genitals,  and  anus.  The  temperature  of  the  waler  in  the  basin  arid  baUi 
shoidd  be  tiiken  from  time  lo  liineHith  the  wooden  bath  thermometer 
until  Ihe  washing  is  over.  The  proper  warmth  of  Hie  water  is  to  be 
kept  by  adding  when  necessary  a  little  hot  or  cold  water  from  eans 
williiri  easy  reaeh. 

Tub. — TJie  tub,  which  is  preferably  made  <pt"  rubber  hung  on  a  smiple 
wooden  frame  and  sulliciently  high  to  previ'ol  needless  stnoping  nn  tbe 
jMirl  of  Ihe  nurse,  is  placed  on  Ihe  nurse's  left,  al  a  convenient  distance 
fWnii  her  chair. 

Basis. — In  front  of  the  nurse  is  llie  double  washing  bashi.  which  is 
merely  a  diina  basin  dividi.d  into  two  Lomparlmenl^,  and  titled  In  u 
wicker  stand,  also  sulTicieidly  high  lo  pn-venl  the  nurse  from  stoo|jing  as 
bIic  "Si's  it.  To  the  right  of  Ihe  nurse  is  Ihe  table,  with  the  scales  on  one 
end  and  the  toilet  basket  on  the  end  towards  her. 

SoAi-. — The  soaji  should  be  while  eastile,  or  any  kind  wiiieh  is  ftee 
from  irrilaling  clenu-nls. 

Si-0S(iK^. — ^There  should  Ix-  two  spongt^s:  one  gnes  in  one  side  of  the 
shing  bii.sin,  and  is  for  llie  hcail  and  liix' ;  the  other  is  In  bf  used  in  llie 
opposite  sliie  of  the  bositii  and  is  for  the  body  and  extremities.    The  body 
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and  limbs  having  been  thorougtily  and  quiclcly  soaped,  the  nurse  should 
gently  lower  the  infant  with  ils  face  up  into  the  clear  water  in  the  bath, 
being  careful  not  to  frighten  it  or  to  drop  it.  This  is  not  an  unnecessary 
warning.  AVc  have  known  infants,  even  in  the  hands  of  ordinarily  careful 
mothers,  to  be  drojiped  from  the  bath  or  scales,  with  a  resulting  perma- 
nent injury  of  the  spine  or  liip.  AHer  allowing  the  infant  to  kick  and 
splash  for  a  few  seconds,  it  is  taken  back  into  the  nurse's  lap  and  care- 
fully dried  with  a  warm,  soil  towel.  Never  soap  and  wash  the  infant  in 
the  bath,  but  always  un  the  lap. 

Powder. — ^XVhen  the  skin  is  perfectly  soft,  clear,  and  in  a  normal  con- 
dition, no  powder  is  needeil.  Wherc  there  is  any  slight  irritation,  «'hich, 
at  times,  is  liable  to  occur  when'  Iho  skin  has  not  been  kept  sufhciontly  drj', 
especially  if  there  is  a  decided  redness  in  the  folds  of  the  skin,  as  of  the 
neck,  a-xillte,  or  groins,  the  following  powder  can  bo  applied : 

PilKSl'KtPTlON    1. 
Metrif.  ApoOmarji, 

Grmmini. 

R     I'ulv.  Kiiifi  '•liJi 715  B     Pulv.  unci  oiidi gtt; 

J'ulv.  iiiiivli  Irit, Oo|o  Putv.  amvli  trit Jii, 

M.  M. 

No  perfume  of  any  kind  should  be  added  to  the  powder.  The  infant 
should  be  sweet  and  pure  in  itself,  wilhoul  accessory  odors. 

CLOTHING. — It  is  very  important  that  those  who  care  for  the  infont 
should  not  only  clothe  it  properly  but  should  understand  why  one  method 
of  clotliint!  is  bettor  than  another.  The  surface  of  the  infant's  body  is 
giealer  in  jiroporiion  to  its  entire  weight  than  is  the  case  in  the  older  and 
hence  larger  human  being.  Greater  surface  means  that  there  is  a  greater 
oppiirtunity  for  radiation,  and  hence  that  the  smaller  subject  will  cool  off 
more  quickiy,  other  conditions  being  equal,  than  the  larger  one.  We 
flHTcfua'  see  at  once  that  much  care  should  be  given  to  the  question  of 
warmth  in  the  infant.  Any  exposure  of  the  body  or  Hmbs  in  either  in- 
fants fir  children  is  unwise.  A  very  important  factor  in  the  problem  of 
growth  in  the  infant  is  perfect  freedom  of  motion  for  its  legs  and  arms  and 
for  the  respiratory  and  abdominal  muscles.  It  should  also  be  thorou^ly 
underslood  ttiat  jtressure  on  any  portion  of  the  body  or  limbs  must  pro- 
duce evil  results,  by  displacing  organs  which  should  be  allowed  to  have 
entire  freedom  of  position  hi  their  respective  cavities. 

Too  little  warmth  will  do  harm,  by  preventing  the  i)roper  metabolism 
of  the  tissues  and  thus  reducing  the  animal  heal.  Too  great  warmth,  on 
the  other  hand,  by  causing  inequalities  in  the  circulation,  ^nll  in  like  man- 
ner he  detrimental  to  the  child's  growlh  and  vigor.  Clothes  which  bind 
any  pari  of  Iho  infant  tightly  cannot  but  press  out  of  their  natural  position 
whatever  hai»pons  to  be  beneath  the  point  of  pressure,  whether  it  be  the 
liver,  Ihe  intcslines,  or  the  tiies.  The  clothes,  then,  must  evidently  be 
warm  and  loose,  and  we  must  bear  in  mind  that  loose  clothes  are  warmer 
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than  tight  ones,  from  the  very  fact  Ihat  lliey  do  not  interfere  with  llie 
natural  activity  of  the  circ-tilaliu.i,  and  that  they  give  freer  play  to  all  the 
musfles  whirh  produce  the  unrMal  wirmll!  arising  from  exercise.  We 
iimsl  rcniemter  tlial  the  only  way  in  which  the  infant  can  obtain  the 
exercise  so  mucti  needed  for  proiHT  growth,  and  which  is  so  easily  ob- 
tained l)y  the  older  child  in  rnniiiiig  abont,  is  by  continually  moving  its 
1^  and  arms  and  thiw  accelerating  Ihe  nniscular  aclioti  of  its  thorax  and 
abdomen. 

An  important  ilem  in  tiie  proper  iiiana[,'emcnl  of  the  infant  in  its  nur- 
sery is  ttiat  it  should  be  irrilated  as  litllo  as  posssiljle  by  unnecessary  delay 
in  dressing  it  alter  lis  bath.  Useless  stitches,  buttons,  and  articles 'of 
clothing  should  be  dispensed  with,  and  a  method  adopted  which,  while 
loriibining  the  necessities  of  dress,  will  allow  the  dressing  to  be  finished 
before  it  has  time  to  annoy  the  infant. 

AeDOHiKAL  Band. — There  is  no  necessity  for  using  beyond  the  first  two 
or  three  weeks  the  usual  flannel  band  supposed  to  be  so  indispensable 
by  the  average  nurse,  Herniae,  whether  umbilical  or  inguinal,  cannot  be 
obviated,  and  in  fact  may  be  produced,  by  undue  abdommal  i)ressure. 

The  abdominal  band  shown  in  Fig.  :3."t  A,  made  of  light,  soft  flannel, 
can  be  smoothly  applied  over  the  dressing  of  the  cord  and  kept  in  piacc 
with  moderate  pressure  by  means  of  safety-pina. 

The  band  can  soon  be  replaced  by  a  somewhat  elastic  knitted  garment 
(Fig.  35  E,  a),  halfband  and  half  shirt,  with  shoulder-straps  of  (he  same 
material  to  hold  it  in  place,  and  a  tab  in  front  to  fasten  it  with  a  safety-pin 
to  the  napkin  (Fig.  35  E,  b). 

This  shirt  ran  be  made  of  soft  wool  or  silk,  or,  as  we  have  recently 
found,  can  bi-  knitted  in  any  form  or  sine  from  half  cotton  and  half  silk. 

This  knit  material  can  also  be  used  for  the  undershirts  (Fig.  35  B  and 
Fig.  .16  F,  pages  95  and  97).  Oarnients  made  in  this  way  are  the  best 
that  we  Jiavc  ever  seen.  They  are  warm,  soil,  and  delicate,  have  no  seams, 
can  be  washed  without  shrinking,  and  retain  their  elasticity  much  better 
than  those  made  from  olher  materials. 

Napkins. — The  napkin  (Fig.  35  E,  b,  page  95)  is  folded  and  fastened 
with  safety-pins  as  is  customary  for  keepnig  it  in  place.  The  usual  nap- 
kin is  very  cumbersome  and  heavy,  besidi-s  being  expensive.  II  can  be 
replaced  by  rolls  of  soft  absorbent  gauze,  which  absorb  the  urine  from  the 
Bkin,  an  important  quality  in  cases  where  ihe  skin  is  easily  irritated.  These 
napkins  can  siniplybecut  from  the  roll,  which  is  kept  in  Ihe  nursery,  and. 
when  removed  from  tlie  infant  after  a  movement  of  tlie  bowels,  can  be 
humed,  thus  avoiding  tlie  trials  resulting  from  the  objections  of  the  nurse 
iir  the  laundress  to  washing  the  napkins.  If.  however,  (he  mollier  prefers 
the  regular  old-fashioned  napkin,  small  squares  of  Ihis  gauze  can  be 
placed  in  the  middle  of  the  napkin,  and  this  will  in  great  measure  obviate 
Ihe  more  disagreeable  pari  of  the  napkin-washing,  as  the  square  of  gauze 
will  h"ld  liiiisl  of  Ihe  movcmeiil  .ini!  c;mi  id  oni'e  In-  Imnied, 
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Till'  iiifaiil  wliilo  in  loiiir  clothes  ru-cii  not  hav«  any  further  covering 
Hir  its  letjs,  ami  iiwd  have  nuthing  on  ils  fi-cl.  There  is  no  parliculur 
obji'cliiiii  to  little  knit  soiks  if  the  niotluT  wishes  to  use  them. 

AfttT  tilt-  nurso  lias  )iii!  on  the  band  unit  the  napkin  there  are  left 
thri'e  gitrnii'iits  which  are  usually  the  clothes  needed  to  euniplete'lhe 
infant's  outfit  of  /"«;'"  i/'itln-s. 

These  traniieiils  are  tin-  sliirt  (Fi},'.  :Vt  H,  page  i>')),  the  petticoat  (H(f, 
;!.".  (■),  and  Ihe  dre^s  (Ti^'.  :(.'»  I)). 

SiniiT  (Fij,'-  -^-^  ")■ — ''"'  ^''ii't  i^  '>  t'ai'""-'iit  with  long  sleeves  and  high 
neck,  cut  alinosi  as  lont;  as  the  onlside  white  slip  or  dress.  I'nii-ss  it  is 
knitti'd  it  is  Well  to  havi'  it  made  of  snine  soft,  line,  all-wool  material, 
wilh  the  seinns  tinislii'd  im  (he  outside  to  prevent  irritation  of  the  skin. 
It  is  made  lu  button  in  the  back.  A  fresh  garment  of  this  kind  is  also  suf- 
lirient  for  the  inlant's  dress  at  night,  except  during  the  early  weeks  of  life. 

Pctticoat  (Fig.  35  C). — A  (hinnel  shirt  cut  all  in  ime  piece,  as  the 
shirt  is  made  of  fine  flannel,  wilh  no  sleeves  and  with  low  neck,  repre- 
s>']jls  Ihe  petticoat.  II  should  be  made  largi^  enough  to  go  over  the  shirt, 
should  be  of  the  same  length  as  the  dress,  and  should  also  be  made  to 
hnlton  in  Ihe  back.  The  tasle  iif  the  mother  can  he  (gratified  by  any 
reasonable  (h'gree  of  embroidery  which  she  may  wish  to  put  on  this 
second  garment,  hut  the  shirt  should  be  perfectly  plain. 

Dhkss  (Fig.  .'io  1>). — The  outer  garment  should  be  made  of  some  soil 
while  nialeiial,  such  as  nainsook,  should  be  large  enough  to  go  over  Ihe 
shirt  and  jietticoal,  should  not  be  starched,  and  is  usually  about  one  yard 
long  from  Ihe  ricck  lo  the  boltoiii  of  llie  skirl.  It  should  have  high  neck 
anil  long  sleeves,  and  should  bullon  behind. 

The  advantage  of  Ihis  costume  is  that  it  is  loose  but  warm,  and  tliat 
the  three  pii-ces  whiih  cunslilule  it  can  be  put  on  together,  the  iniaiit 
having  lo  l)e  hmieit  over  only  once  hel'ore  the  cl<itlies  aiv  buttoned.  The 
other  niethuds  of  eluthing  usually  necessitate  turning  the  baby  over  sev- 
eml  limes  in  Ihe  process  of  dn-sshig. 

Before  Ihe  infant  has  had  ils  hath,  these  three  articles  of  dress  are  to 
be  arranged  one  inside  the  other,  ready  to  be  slipped  on  all  three  at  once. 
This  can  be  done  with  givat  c'lerily.  and  the  dn-ssUig  process  can  thus  be 
gone  through  without  the  usual  acciinipanimenl  of  irritated  cries  wtiich 
Hri'  sfi  freipiently  heard  hi  Ihe  niii'sery,  and  wliich  arc  lo  be  deprecated. 

When  the  iirtimt  is  old  enoiigli  lo  have  ils  long  clothes  changed  to  short 
ones,  which  is  al  aljout  (he  time  when  it  learns  to  creep,  the  under-gar- 
meiit  can  be  replaced  by  a  knilled  or  fine  all-wool  undershirt  with  high 
neck  and  long  sleeves  (Fig.  ;{i)  F,  page  i'T)  made  sliorl,  with  an  additional 
white  pellicoat  in  winter  if  desired.  The  iiilant  should  now  also  have  its 
fe('t  and  legs  covered  wilh  long  white  wool  slockhigs,  which  arc  kept  in 
position  by  being  laiim  il  to  the  na)ikin  (Fig.  35  E,  n,  page  ilS).  When  tlie 
child  begins  to  walk,  soil  kid  shoes  should  be  used  with  the  soles  adapted 
to  the  n.Tliiral  curves  of  iU  feet,  as  explained  on  jiages  98  and  99. 
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Stockings  -A  word  in  regard  to  the  stockings  is  especially  needed  in 
reference  to  the  older  child  in  its  third,  fourth,  and  fiOh  years.  It  h  a 
mis  ake  to  thmk  that  if  we  keep  the  feet  and  abdomen  warm  the  legs  can 
ooi    l"T:r.'_"?l'?'P-">-     ^''"'^  stockings  and  bare  legs, 


in  our 


op  mon.  should  be  abolished,  as  a  prolific  souree  of  catarrhal  condiUons. 
crow  1^'"'"?  "  "*  ^''*''  °'"'  ^^^^  •^«'"'^'"  •^^"'J'^"  have  been  known  to 
were  !,  .7  ,  ^^""^  "''^^  Uncovered  legs,  or  even  that  our  ancestor 
nocks       7  "'■'l<^P"ving  their  children  of  suitable  coverings  for  their 

Hothet?  r  "T'^  "^  '''^"  ^''  '''^'  ''■h''*'  *h^y  themselves  were  warmly 
to  us  c  "/"■''*'^  '<*  ""o"'-  f^'T  ancestors  did  and  said  many  things  which, 
This  is  t     '^  °^  ^''"*  ignorance.    The  stockings  should  be  white, 

affect  th'^H^r"'^  freedom  from  poisonous  dyes,  which  at  limes  seriously 
of  great  ^  ,.fi  ^'"^  ^^^'^  "^  ^^^  y°^«  child.  Colored  stockings  are  a  source 
size  nf  iif^^     ^^*'"  ^°  '*">■  ""'^•'s  and  to  those  who  wish  to  lessen  the 

considererTy*^  ^^^'^^  garments  which  are  usually  put  over  the  shirt  and  are 
the  wht  ^'^"ip'ete  the  short  clothes.    These  are  the  flannel  petticoat, 

lo  fit  ov    ^^     "^t,  and  the  dress,  and  they  are  to  be  made  lai^  enough 

Fl    ^^        ^^^^^  ^^  ***"^  ^°  h''  ''"*  *"^  *"  *^  °"^^' 
he  sh^ri^'L'^"^"^"^**'*^  ^'^*'  '^^  ^'  ""^^  97).— The  inner  garment  next  to 
I  nas  a  tlannel  skirt,  a  cotton  waist,  low  neck,  no  sleeves,  and  is 

ftislened  with  buttons  in  the  back. 

"iTE-t'ETTicoAT  (Fig.  36  H,  page  97).— Next  lo  the  flannel  petticoat 
j.(,incs  a  garment  with  a  skirt  of  some  soft  white  material,  with  a  cotton 
^^.gist,  low  neck,  no  sleeves,  and  also  buttoned  in  the  back. 

Dress  (Fig.  36  I,  page  97).— Finally,  over  all  the  other  garments 
(.Qiiifs  the  dress,  which  is  made  with  high  neck  and  long  sleeves,  and  is 
jjiitloned  behind. 

NuiiiT-DREss  ^Fig.  ae  J,  pt^e  98).— A  regular  night-dress  can  now  be 
used,  itiaile  of  soft  flaiuiel,  with  high  neck  and  long  sleeves,  and  buttoned 
behind.  An  extra  garment  can  in  cold  weather  bo  worn  under  the  night- 
dress iC  deeuuMi  advisable  for  the  especial  child. 

FEET. — In  young  children,  although  the  foot  may  bo  well  formed,  it 
is  very  ^\■eak,  so  that  (he  arch  is  easily  broken  down.  The  pad  of  fat,  to 
which  reference  has  been  made  under  development,  is  a  physiological 
proteclion  against  such  breaking  down.  Children  should  not  be  allowed 
to  walk  until  some  time  afler  they  are  ready  to  do  so,  always  allowing, 
of  course,  that  if  they  insist  on  walking  they  can  seldom  be  restrained 
from  doing  so.  As  Ihey  got  older,  long  walks  with  their  parents  should 
be  forbidden,  fur  it  is  thn)ugh  these  long  walks  that  the  evils  which  have 
been  explained  aro  brouglit  about.  The  child  will  gel  exercise  enough 
at  its  play,  and  in  doing  so  will  not  overtax  the  arch  of  the  foot,  or  use 
its  feet  beyond  the  degree  which  nature  intended.  Children  should  not 
be  told  to  turn  the  toes  out  too  much,  as  this  puis  the  arch  in  a  poation 
where  the  muscles  give  it   least  support.      The  average  dancing-school 
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master  is  a  fair  cxamplf  of  what  ovtT-zeaious  ignorance  i-ombined  with 
the  respected  traditions  of  the  past  can  do  to  children's  feet. 

SHOES. — Children's  shoes  should  be  rights  and  lefts,  like  those  of 
adults,  as  the  present  style  of  straight  shoes  gives  no  support  to  the  arch 
during  a  very  important  period  of  its  growth ;  this,  moreover,  also  fends 
to  push  the  great  toe  towards  the  median  line  of  the  foot,  so  as  to  cause 


enfeebling  of  (he  iiinsdes  which  have  so  much  to  do  with  the  proper 
elaslicily  of  the  feet. 

Wo  sliDiild,  therefore,  have  shoes  properly  adapted  to  the  child's  foot, 
— shoes  that  will  at  once  be  lomfortable  and  leave  the  feet  free  to  develop 
and  fulfil  all  Iheir  functions.  The  children's  shoes  as  we  find  them  in  the 
storfs  have  Ihc  two  sides  of  each  shoe  symnietriial  and  equidistant  from 
the  middle  line;  the  right  and  left  are  told  only  from  the  arrangement  of 
the  buttons,  and  are  tm(neidly  worn  intercliangeably.  Now,  the  foot  has 
no  such  median  line  on  eadi  side  of  which  the  parts  are  equally  disposed  ; 
and  its  hvo  edges  are  very  diflorcnl,  as  a  glance  at  the  soles  of  a  one-and- 
a-hair-y ear-old  child's  fef;t  shows  (Fig.  87). 

H  is  well  to  note  especially  that  the  phalanges  of  the  great  toe  do  not 
natumlly  point  towards  the  outer  border  of  the  foot:  such  a  position, 
conniion  as  il  i.s  in  the  adult,  niustl)c  cnnsiden'd  as  an  acquired  deformity' 
whidi  started,  iti  all  probability,  with  Ihe  first  pair  of  leather  boots. 
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That  ihis  inatler  of  forcing  the  firsl  toe  out  of  its  normal  position  may 
bring  with  it  vpry  serious  consequences  is  easily  sliown  ;  as  it  inclines 
against  the  terminal  jihalanx  of  the  second  toe,  it  often  crowds  it  back- 
ward, and  linally  makes  il  Ihe  distressing  "  lianinier  toe,"  whii^b  may  even 
require  a  surgical  operafion  for  its  relief.  On  the  inside  of  Ihe  fool,  as 
soon  as  the  axis  of  the  first  toe  is  bent,  we  begin  to  find  a  bul^ng  out  of 
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W-  nielutiirso|jlmlangeaI  joiril,  which  in  later  years,  foslen'd  by  [lair  nrter 
[iiiir  iif  ti>!hl  iitid  ill-liltinfT  liiiols,  is  laiiable  of  giving  the  most  exipiisile 
]min.  Slill  more  subtle  in  its  working  than  this  is  Ihe  trouble  thai  oflen 
conu'S  from  disjibliiig  the  great  toe  from  |»erf(irniing  its  full  function.  The 
elasticity  of  nni-'s  sli'p  depends  largely  nixm  on.-'s  power  to  press  down 
firmly  with  Ihe  great  too  and  then  raise  Ihe  wetghl  oflhe  body  over  il  as  a 
nupporl :  when  this  is  lost  l>y  <  ri)>p)inR  tin-  toe  willi  ill-shaped  boots,  the 
iiiuscli«  not  only  nf  lh<'  lirsl  dii;il  ttui  "f  many  adjai<ul  groups  begin  lo 
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alroplij-.  Tliis  soon  leaves  the  internal  arch  of  the  foot  without  sufficient 
support .  and  tho  long  series  of  woes  incident  to  "  (tat-foot "  is  started  upon, 
rhcn-fon.  for  one  and  all  of  these  reasons,  let  us  demand  that  children's 
l.-t  shall  have  al  least  Ihe  rhance  to  develop  property  in  well-flttin^ 
anatoiiiirul  shoos. 

SLEEP.— Infants  and  young  children  varj-  much  as  to  the  amount  of 
sl...-|.  which  thfj-  Hfcd  and  take  during  the  day.      At  first  Ihey  sleep 
almost  continuously,  especially  if  they  happen  to  be  somewhat  premature. 
In  a  ffw  weeks,  however,  they  begin  to  have  regular  periods  of  rest,  con- 
Mi.sltng  of  several  hours*  sleep,  at  first  twice  in  the  day,  and  later  once. 
Til.'  more  sleep  llii-y  can  be  induced  to  take  in  the  twenty-four  hours,  the 
liftti  T.     As  fhey  grow  older  the  amount  of  sleep  which  fhey  take  groR-s 
les!«.  hut  in  the  first  four  or  five  years  of  life  it  is  well  to  try  to  induce  the 
child  lo  n>st  <iuietly  on  its  bed  for  at  least  an  hour  during  the  day.    The 
nunilMT  (»r  hours  that  an  infant  or  child  sleeps  varies  so  with  the  indi- 
viihial  Hint  precise  rides  cannot  practically  be  given ;  one  sinijile  rule  holds 
fnii'.— allow  each  child  lo  sleep  as  long  as  it  naturally  can. 

WHEN  TO  QO  OUT  OF  THE  HOUSE.— If  the  infeiil  h;ij)pen8 
lu  1h'  horn  in  the  winler  innnllis  and  the  wealher  is  at  all  severe,  it  is  better 
lo  keep  11  in  a  well-viiitilaleil  imrserj-  timn  to  run  the  risk  of  its  vrlalify 
iteini;  low<rinl  by  i'xii(i8un>  to  cold.  We  believe  that  infants  in  our  northern 
ilin[;ili.  an.  oxpose<l  to  cold  far  more  than  they  ought  to  be,  and  ttiat  they 
ni-i-il  fnsli,  wiipni,  dry  air,  rather  than  the  cold  and  often  damp  air  of  our 
wintii-  nioiillis.  When  they  are  born  in  a  milder  climate,  or  at  a  warmer 
season  iif  the  year,  they  can  after  the  first  few  weeks  be  taken  out  in  their 
iarriat,'('s  (ifleu  Iwice  a  day.  When  the  infant  is  five  or  six  months  old  we 
arc  in  Uii'  habit  of  giving  the  following  directions  to  the  mother  as  to  when 
she  shall  send  it  out.  We  exjtiain  to  her  that  it  makes  as  much  difference 
whether  the  air  is  damp  or  dry.  and  what  the  rate  of  the  wind  may  happen 
to  be,  as  does  the  innnher  of  degrees  indicated  on  the  thermometer.  If 
the  Sim  is  shininj,',  tlio  air  dry,  and  then'  is  no  wind,  the  infant  can  with- 
out hann  go  out  for  an  hour  in  tho  middle  of  the  day  even  at  a  tempera- 
fnre  of  —C>.G°  to  —3. 8"  C.  {-20°  to  25°  F.).  Where,  "on  the  contrary,  the  . 
air  is  damp,  or  the  rule  of  the  wind  is  great,  it  is  belter  for  the  infant  to 
remain  in  its  nursery,  and,  at  any  rate,  not  to  go  out,  if  the  temperature  is 
bolow  0°  C  (82°  F.).  The  practice  of  allowiTig  the  infant  to  sleep  in  the 
open  air  in  ils  carriage  in  every  kind  of  weather  is.  we  believe,  a  bad  one ; 
but  o[i  the  days  when  it  is  proper  for  it  to  go  out,  such  as  we  have  already 
described,  it  can  without  harm  sleep  in  the  open  air.  The  nurse  should 
bo  directed  to  protect  the  infant's  eyes  from  the  direct  rays  of  the  sun,  and 
not  to  allow  a  strong  wind  to  blow  in  its  face- 

Where  the  weather  has  been  too  severe  or  damp  for  the  infiint  to  go 
out  in  its  carriage  for  some  time,  it  is  advisable  to  have  it  dressed  warmly 
and  wheeled  up  and  down  in  its  nursery  w  ith  the  window  open  for  fifteen 
or  twenty  minutes.    To  avoid  too  much  draught,  blankets  ran  be  placed 
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over  tile  cracks  ot  t!ie  doors  and  the  open  fireplace  wliiie  tlie  infant  is 
breathing  the  fresh  air.  The  room  being  far  above  Ihe  ground,  the  damp- 
ness is  avoided,  and  even  a  considerable  velocity  of  Uie  wind  outside  the 
house  wili  in  this  way  be  unable  to  affect  ihe  air  of  Ihe  room,  and  will 
not  make  loo  strong  a  draught.  Where  il  is  possible,  as  is  the  case  in 
certain  families  who  can  alVord  such  a  Inxury  for  Ihi'ir  child,  a  solarium  at 
Ihe  lop  of  till'  hnusi',  especially  in  cities,  is  desimhlr  and  practicable.  Nol 
ijniy  sliould  an  injiidiciniis  iKliniriislralion  of  cold  air  bi'  iivoiiU-d,  but 
extreme  caie  also  should  be  taken  in  hot  weather  thai  the  child  Ls  nnl 
exposed  to  loo  great  direcl  heat  from  the  snn,  and  it  should  never  be  kepi 
in  a  hot  almos|jhere  where  currents  of  fresh  air  cannot  have  access. 

NURSERY-MAIDS.— The  idea  thai  the  child  should  be  taken  care 
of  by  an  old,  experienced  iiiirsc  is  a  vicious  one.  The  experience  of 
nurses,  as  a  rule,  is  that  of  ignorance  raliier  than  of  inlellipence.  Every 
mother,  as  she  is  presumably  more  hilelligent  Ihan  the  nurse  whom  she 
employs,  and  is  surely  more  irderesled  in  the  welfare  of  her  cliiid,  should 
personally  supenlse  and  unhesitatingly  investigate  all  llial  the  nurse  does 
In  the  child.  The  nurse's  ideas  as  to  what  is  nci-drid  for  Ihe  child's 
hygienic  surroundings,  food,  and  clolliing  can  well  hi'  dispensed  with. 
The  mother,  learning  from  the  physician  what  is  best  fiir  her  child,  should 
pve  her  directions  to  the  nurse  and  see  thai  llirsc  din-clinns  are  siricfly 
carried  ont,  A  nurse  belvveen  Ihe  ;iges  uf  Iwenly  and  lliirly-five  Ls  prefer- 
able  lo  one  who  is  younger  or  older.  She  should  be  neat,  healUiy,  strong, 
clu'erful,  genlle,  and  j)alienl.  She  should  be  willing  to  refer  small  dclails 
of  the  uui-sery  routine  lo  the  mother,  as  well  as  Ihose  which  appear  of 
greater  imporlancL',  The  chiL't  allributes  of  a  (jood  child's  nurse,  in  our 
opuiioii,  are  a  desire  to  obey  implicitly  the  ui-ders  which  she  receives 
from  her  ndslress,  and  a  temperament  in  harmony  wilh  the  sensitive 
nenous  organiKalion  of  her  charge.  In  certain  I'ilies,  such  iis  N'ew  York, 
Philadelphia,  BufTalo,  and  Boston,  schools  have  been  established  for 
nursery-maids.  An  admirable  school  nf  this  kind  has  been  carried  on  for 
some  years  at  tlie  Infants'  Hospital  in  Boston,  where  llie  nurses  are 
(rained  lo  be  sen-aids  as  well  as  nurses,  the  course  lasting  for  one  year. 
When  iidelligent  jnrls  trained  in  this  way  can  be  obtahied,  the  preferable 
age  is  between  Iwenly  and  tliirly-llve  yeare. 

MOUTH. — A  protest  should  be  made  against  Ihe  way  in  which  the 
nursv,  and  in  fad  almosi  every  one  who  comes  near  Ihe  infajd,  put  their 
lingers  iido  ils  iiioutli  on  all  occasions.  It  would  seem  a-s  though  Ihe  in- 
fant's month  was  considered  by  those  who  ought  to  know  better  as  some- 
thing which  was  esiiecially  made  to  be  felt.  Infants  are  much  nmre 
likely  to  have  various  dist-nses  in  lln'ir  mouths  than  are  adults,  and  prob- 
al>ly  one  n-ason  for  Ibid  is  thid  dirt  of  all  kinds  in  constantly  hcint;  intro- 
duced into  (hem.  The  lingere  should  always  be  thoroughly  washed 
Ik-foD'  eiili'ring  Ihe  infant's  moulh,  and  yet  unwashed  tingi-rs  are  continu- 
ally feeling  tlie  l>al)y's  gums  lo  ascertain  if  a  looth  can  lie  (bund. 
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Tliu-  nurse  sliould  be  instructed  Uiat  slie  is  never  to  kiss  the  infant  on 
its  mouth,  or  allow  any  one  else  to.  The  germs  of  disease  can  well  be 
transmitted  in  this  way.  It  is  partly  tlirough  ignorance  of  doing  harm, 
and  jjarlly  through  timidity  on  the  part  of  the  mother  in  prolubiting  it, 
that  a  stop  is  not  at  once  put  to  this  bad  habit  of  nurses  and  friends,  and 
it  is  the  physician's  duty  to  warn  mothers  on  this  apparently  trivial  but 
really  important  question,  and  to  tell  them  how  certain  infectious  diseases, 
especially  tuberculosis,  can  be  transmitted  in  this  way. 

SCHOOL. — Much  ignorance  of  the  child's  nervous  organization  is 
shown  by  those  who  should  best  know  how  to  care  for  it,  at  a  period  of 
life  when  its  hygienic  surroundings,  both  mental  and  physical,  are  ex- 
tremely important.  No  one  system  is  good  for  all  children.  We  are 
sure  that  we  liavi-  seen  the  kindergarten  system  do  harm  to  a  number  of 
children,  although  it  seems  to  suit  others.  Each  child  should  be  gauged  for 
itself,  and  not  be  forced  into  any  general  system,  even  if  that  system  has 
l)roved  to  be  good  for  the  many.  No  time  is  lost,  in  our  opinion,  in  send- 
ing ehildn'n  to  school  at  a  somewhat  later  age  than  is  usually  supposed  to 
lie  necessary.  We  are  continnally  obliged  to  lake  httle  children  out  of 
school  who  are  fretful  and  have  loss  of  appetite.  Neither  parents  nor 
teacher  seem  to  appreciate  that  the  little,  actively  growing  brain  is  over- 
taxed by  too  great  stinmlation  and  is  protesting  against  such  treatment  by 
these  general  symptoms.  Many  a  child  is  being  dosed  with  tonics  who 
merely  needs  rest  from  school.  The  parents  should  keep  the  most  rigid 
supervision  over  their  children  while  at  school,  and  notice  from  their  be- 
liavior  whether  tliey  are  nii'iitally  tired.  This  supervision  should  not  be 
lett  to  the  teachers  alone,  however  hiterested  they  may  be  in  their  little 
|)iipils.  It  seems  hardly  necessary  to  state  that  the  school-room  should  be 
well  ventilated,  and  that  at  stated  intervals  during  the  scliool  hours  the 
windows  should  be  thrown  opc'ii  aTid  the  atmosphere  of  the  room  com- 
pletely chan^'ed.  This  should  not,  however,  be  done  with  Uie  children  in 
the  room.  Alleidion  should  be  paid  not  only  lo  what  the  children  eat  at 
lunch,  btit  to  how  and  where  the  lunch  is  eaten.  A  child  really  needs 
nothing  but  dry  bread  and  milk  or  water  between  its  meals,  so  far  as  its 
nutrition  and  digestion  arc  concerned. 

DEFECTS  OF  POSTURE. — We  can  best  api>n'ciate  the  importance 
of  following  nature  as  closely  as  possible  in  its  methods  of  developing 
young  human  beings  so  as  to  perfect  their  various  functions  to  the  fullest 
extent  hy  examining  camtully  a  group  of  malformed  children. 

Hack. — The  extreme  flexibility  and  slow  development  of  the  spine 
clearly  point  out  lo  us  that  nature  intends  lo  leave  its  function  in  abeyance 
and  bring  it  hito  use  slowly.  If  the  youTig  infant  is  allowed  to  sit  or  stand 
at  too  eaHy  an  age,  the  superincumbeid  weigid  of  the  lai^e  head  tends  at 
oin(!  to  exaggerate  the  physiological  curves  of  the  spine  to  a  point  where 
they  may  become  pathological. 
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During  tlie  first  year  oT life  llie  strfiiylli  of  lln'  spinal  lolunin  is  slowly 
irnT'.-asiiij;.  Nol  bi'lbro  lln;  srveiith  or  oifrhtli  nicmtli  lias  it  acquired  suf- 
fif.'ieiiE  rigidJIy  to  waiTatit  Ihy  tliild's  being  allowed  lo  sit  up.  Artificial 
methods,  tlicreforc,  of  making  Uie  young  infant  assume  a  silling  posture 
at  a  jieriod  of  developmerri  when  the  spine  should  be  comparatively 
strai^'bl  should  be  depreeated.  We  have  met  with  iiumerous  inslancos 
when-  lioth  parents  and  nurses  were  anxious  lo  have  t!ie  infants,  at  a  very 
early  age,  sil  fur  quite  a  long  time  strapped  iu  small  chairs.  In  like  uLan- 
iier  the  same  inlaiils  were  encouraged  to  stand  and  walk  long  before  llie 
apparatUfi  fur  locoiLiolion  was  ready  fur  use.  One  may  ask,  how  many  of 
these  inchviduals  developed  a  spinal  curvature  ill  later  childhood  ?  Possi- 
bly the  risk  in  a  perfectly  heallhy  child  may  he  small.  One  olten,  how- 
ever, in  early  infancy,  cannot  detcrndne  wliieli  imliviilnal  may  become 
rhucliilic,  aiid  where  rliacUitis  is  present  the  lendency  fo  abnormal  curva- 
ture is  well  khown. 

We  .should,  then,  in  our  advice  as  to  the  proper  physical  management 
of  the  early  yeare  of  life,  be  guided  by  our  knowledge  of  the  normal 
average  developmeiil.  Free  play  for  I  he  infaid's  k-gs,  when  lying  on  its 
buck  in  bed,  should  be  a  point  to  be  noticed  and  considered,  since  we  know 
Ibal  pressing  doiVTi  llie  legs  causes  strain  and  curvature  in  the  lower  spine. 
Knowing  the  great  lateral  llexibility  of  the  infant's  s|)ine,  we  should  advise 
Uie  nurse  nol  lo  hold  the  infant  conlinually  on  one  side.  Symmetry  of 
dcvclopmcrd  and  free  opportunity  for  natural  movement  should  be  our 
aim  in  Uie  man^'ement  of  the  infant  from  the  very  earliest  period  of  its 
evisteiice.  Our  knowledge  of  the  great  tlexibility  of  Ihe  growing  spiue 
provides  us  at  once  with  a  most  valuable  means  lor  trealing  lateral  eun'a- 
ture  in  childhood,  and  we  are  conlinually  seehig  the  benelil  of  eneour- 
Bging  Ihe  proniolion  of  elaslicily  by  moderate  pressure  ami  bending.  A 
ius>-  which  was  under  our  observalion  at  llie  Infants'  llospilal  beunlifully 
iliuslndt-a  the  (ruth  of  what  has  just  been  said. 

A  rcrblu,  rhuchilic  tliilil,  nIneUMiu  ciuiiilUs  i>l<l.  was  presenlml  for  Irciitmenl  witli 
n  miirki'il  jtili'riil  mrvnlurK  in  lli<'  iloi^ul  i'«iticiii,  tli«  riiiivKiily  \u-\uf  lownnls  llir:  riitht, 
(■utiil<i[i>-il  Willi  il-'i'iileil  ruUliiiii,  rolluwiiiii:  tli<-  ly^jf  •<{  lin'  wui^t  iiiluil  ruses. 

Till'  iTDmlitiiin  frfini'i]  tii  Im;  piin-ly  llii'  r<'»iilt  nf  liiiMI.  Mi<'  pallinil  liuviii^  lu-vti 
iiindiT.  wlii^ii  wry  young,  l<i  Ml  up  lipyuiul  llii'  llmil  nI  ■■iiiliii'iiiii-c  uf  IJu-  still  uiiddvel- 
ap«l  liutiM  anil  li|;ii[ni.'als.  Ttii'  Lreuliiii'iit  wils  hiisfit  eiilirfrljr  on  Ihv  eliislirily  at  Ihe 
splnr.  anil  i-mi.il.^tiHj  ^im|lly  at  i[iiuii|iiiliitii)ii  niiit  r<-rutiilM-iic-y.  ri.-«ulliiiit  in  ;i  vtrry 
Kfeut  iliyri-f  nf  lni|>r<>vi-iiit'iil   Im>iIi  us  In  111--  r'urviitiirr  ini'l  lliv  twi^liriic. 


The  improjwr  treatment  of  Ihe  yoimg  suhjeel's  sphie,  as  in  infants,  for 
[instance,  where  Uiey  are  larried  altogi'lher  on  one  side,  is  well  rei'ognizf<l 
important  faclnr  in  the  eliolog)'  of  rolary  laleral  iiirvutun-. 
Rcmetnbi-riiig  what  hiis  been  Siiid  n^-anling  Ihe  ossilicatiofi  of  the  dif- 
Eureiil  jiarts  of  the  Bpiiial  column,  it  will  he  umlerstuod  that  so  long  as  an 
Infant  nm  he  made  happy  in  the  prone  pciffilinu,  whether  in  its  nursery 
or  ill  its  curriuge,  il  will  be  better  for  il  lo  be  kept  in  this  posilinn,  always 
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protecUng  the  eyes  when  out  in  the  open  air  from  the  strong  li^hl,  and 
the  face  from  the  wind.  During  the  first  year  when  it  begins  to  sit  up  in 
its  carriage  its  back  should  be  carefully  supported  hy  a  pillow. 

Fig.  83  reprospnts  llic  linnii  ivhicb  ran  be  done  by  enrouni|;ing  children  In  sit  np 
tiefoip  tlieir  spinal  cohicnns  :iii.'  Htrllldpnlly  slrung.  The  hifanl,  six  monllis  old,  hiid 
hei-ii  made  lo  sit  id  a  chair  for  hours  at  a  limi<.  i^lriipped  in  a  (losilion  which  allowed 
it  lo  use  its  arms,  i>ut  such  as  (o  render  it  impossible  to  Tiill  btirk  and  rest  itself. 
The  exa^crated  curve  of  its  back  corresponds  to  that  which  wimld  he  svtui  normally 
at  hirlh,      Sucli  h  rnrv  is  shown  in  Fii/.  U  (1),  paifp  2.1.      If  Ihis  iiirmit  h:u\  nul  bpcn 
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made  to  sit  unlil  it  had  develoiied  suHlcicnlly  to  acquire  the  physiolosical  curve  (2),  It 
would  nut  lit  this  o^e  show  any  spinal  t;urviiture.  It  had,  however,  through  improper 
Ireatmc-nl  reacquired  the  poslerinr  cnn-atnre  (1)  of  the  early  hours  of  life. 

As  the  child  grows  older,  weak  undeveloped  muscles  have  a  tendency 
to  allow  lateral  mid  puslerior  curvatuivs  lu  be  [irodiicod.  Habit,  of  course, 
has  much  to  do  with  these  faulty  positions  of  later  cliildliood. 

Figs.  39  and  40  represent  u  girl  aged  four  and  nnf-half  years,  with  a  lulpral  curva- 
ture, n<it  from  disi'a.se  of  the  f-pinc.  hul  one  which  ia  usually  explained  as  n  result  of 
superincumbent  weight  coming  upon  muscles  which  are  unable  lu  support  it  properljTi 

On  looking  nt  her  from  behind,  (he  curve  which  the  line  of  the  spinal  column 
takes  to  the  rii^lil  in  llie  dorsal  region  is  quite  distinct  On  looking  nt  (his  same  child 
in  front,  the  right  shoulder  is  seen  to  be  higher  than  the  left,  and  the  whole  thoroi:  is 
in  a.  distorted  position.  These  deformities  are  always  more  readily  recognised  by 
looking  at  the  child  in  front  and  preferably  across  the  room,  as  the  outline  of  the  chest 
and  hips  is  much  more  clearly  dellned  on  the  anterior  aspect  of  tbe  body  than  on  the 
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pi>sierior.  foslfriorly.  in  cases  even  of  Uie  slighlesl  kleriil  curvature,  one  notices  thf 
'iinererce  in  llie  level  of  Ihe  Hiiglos  of  the  stapube.  This  rhild  stooped,  and  had 
what  is  commonly  called  round  shoulders. 

In  any  case  of  round  shoulders  lateral  curvature  should  be  thought  of 
and  earefntiy  eliminated. 

Faulty  altitudes  in  silting  and  standing  play  a  great  role  in  producing 
these  curvfttiires.     We  musl,  however,  acknowledge  that  such  spinal  curva- 

Flo.  n<).  Fin.  40. 


Lak'rikl  uurruiufv  u(  ItuB  ipluc.    ChiJil  4*,  yum  old. 

lures  have  bL-en  difVcrenlty  esptained  on  the  ground  thai  they  are  IIil' 
result  of  a  lack  of  development  of  all  the  tissues  upon  one  side  of  llie 
f^ine.  Other  explanations  liave  also  heen  given  ;  but  in  certain  individual 
cases  it  is  impossilile  to  forniulute  any  reasonable  cau.se  fur  llie  curvature. 
l.tas. — At  birth  the  infatifs  h^gs  are  curved  rallier  tlian  siraight,  as  is 
seen  in  Ki^-s.  2(i  and  27,  facing  page  S2.  Tlie  nuUinil  lendenoy  of  the 
growth  of  llie  leps  is  to  become  straight,  but  if  the  child  is  encouraged  to 
sland  and  walk  loo  soon,  especially  if  Ihe  bones  have  not  been  properly 
nourished,  tlie  weight  of  the  he-ad  and  trunk  becomes  loo  great  to  be 
supported  l)y  the  legs,  which  curve  outward  in  the  form  of  an  ellipse,  a 
condiliim  which  is  called  "bow-legs."  The  deformity  of  "knock-knee," 
in  wliicti  tlie  leg  at  the  knee  bends  in  rather  than  bows  out,  may  occur 
from  simple  weakness,  hut  is  rare  except  in  rhachitis,  under  which  it  will 
be  more  ftillv  described. 
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FEEDING. 

GENERAL    PRINCIPLES. 

Just  as  llie  highest  aim  of  mi'dica!  art  simuld  ho  ilipu'tod  to  the  prov- 
ince (>r  preventive  medicine,  so  tlie  liit;hi'K)  and  most  practical  bnmdi  of 
preventive  medicine  should  consist  of  tht-  stiiiiy  of  lJn;  bosl  means  for 
starting  young  human  beings  in  life.  They  should  be  preserved  from  the 
perils  wliidi  surnmnd  the  early  hours  of  their  exislence,  and  be  given 
strL'nglh  and  vigor  to  resist  the  attacks  whicli  must  inevitably  be  made  on 
their  vitality,  and  which  are  greater  and  more  dangerous  in  inverse  pro- 
portion to  their  age.  With  these  objects  in  view,  (he  preventive  medicine 
of  early  life  becomes  pre-eminently  the  intelligent  management  of  the 
nutriment  which  enables  young  human  twings  to  breaihe  and  grow  and 
live.  In  fail,  it  is  a  proper  or  an  impnipcr  nutriment  which  makes  or 
mars  the  perfection  of  the  coming  generations.  The  feeding  of  infants  is, 
Ihen,  the  subject  of  all  others  which  should  interest  and  incite  to  research 
all  who  are  workii^  in  tlie  domain  of  pediatrics,  and  in  fact  as  a  matter  of 
public  health,  a  practical  knowledge  of  the  modern  methods  of  infant 
feeding  becomes  an  imperative  duty.  The  subject  is  a  great  one,  and  is 
worthy  of  the  most  careful  study,  it  should  be  taken  up  carefully. 
It  should  be  dealt  with  broadly.  We  must  acknowledge  that  in  the 
status  of  feeding,  as  it  has  existed  up  to  the  last  few  years,  the  aver- 
age human  breast-fed  infant  was  more  likely  to  live,  other  conditions 
being  the  same,  than  the  infant  which  was  fed  by  any  oilier  method.  But 
we  must  remember  tliat  the  latest  investigations  of  this  suiyect  show  very 
clearly  that  it  is  not  human  milk  as  a  whole  which  is  pre-eminently  good, 
but  that  it  is  a  varied  combination  of  the  different  ('lemenls  of  the  milk 
which  makes  it  the  best  food  during  the  first  year  of  life.  It  is  our  prov- 
ince to  study  ami  make  use  of  these  elements  of  the  food,  which  were 
once  somewiiat  mysterious,  but  whidi  are  now  rapidly  becoming  known 
through  the  work  of  patient  and  careful  investigators. 

In  reviewing  tlie  immense  amount  of  literature  which  has  accumulated 
on  the  subject  of  feeding,  we  find  that  the  superiority  of  human  milk  to 
all  other  kinds  of  infant  food  in  the  early  months  of  life  is  acknowledged 
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so  generally  llial  it  lias  heconn'  an  axiom.  On  flit-  utlit-r  hand,  Ihe 
opinions  expressed  roganling  artificial  feeding  in  the  past  are  so  diverse 
and  so  opposed  lo  one  anollier  tliat  it  is  evident  ttial  nmrh  wliith  lias  in 
rortner  years  bwn  taught  must  be  unlearned,  or  rather  adnitlted  to  be 
untrue,  before  we  can  expect  to  make  any  decided  progress  in  this  most 
diflifult  subject. 

The  feeding  problem  is  one  which  is  surrounded  with  many  difficul- 
ties on  account  of  the  great  diversity  of  individual  circumstances  and  idio- 
syncrasies. Certain  infants  thrive  on  peculiar  mixtures  which  are  not 
adapted  lo  infants  as  a  class.  Many  will  not  Ihrivc  on  that  food  which 
nature  has  provided  for  them,  and  llie  well-being  of  an  infant  will  depend 
much  upon  the  circumstances  by  which  it  is  surrounded,  such  as  affluence 
or  poverty,  country  or  city  life.  TIlc  constituents  of  the  nutriment  which 
nalure  lias  provided  for  the  offspring  of  all  mammals  in  the  early  period 
of  their  existence  is  essentially  animal  and  never  vegetable.  It  is  therefore 
evident  that  an  animal  food,  entirely  and  freshly  derived  from  animal  and 
not  Vegetable  sources,  has  been  proved  lo  be  Hie  nutriment  on  which  the 
^eatest  number  of  human  beings  live  and  the  least  number  die. 

MAMMARY  GLAND. — In  n^^rd  In  the  early  months  of  lite,  a 
knowledge  oi  Ihe  changes  which  lake  place  in  the  mammary  gtanci  from 
many  causes  is  of  vital  iinpurtance  and  must  b<!  kepi  in  view.  The 
methods  of  modifying  Ihe  milk  m  the  mammary  gland,  however  limiled 
in  their  scope,  slmuld  be  carefully  itiveslifniled  and  adapted  lo  the  indi- 
vidual inlani  accurding  In  its  age  and  si/.e  and  general  physical  iimditiun. 
Tlif  mainmiu-y  gland,  in  lis  perfect  stale,  iminllnenced  by  disease  or  tier- 
vons  disturbance,  or  by  the  improper  living  of  the  innlher.  is  a  beautifully 
adapted  pi'-ce  of  uieclianLsm  ciinstrucli-d  for  Ihe  elalioration  and  secretion 
of  an  animal  food.  When  in  e<|uilil>rium  il  represents  the  highest  type 
of  a  living  machine  adaplefl  fur  a  special  purpose,— mechanieally,  physiti- 
togicnlly,  and  economicall>.  When  from  any  cause  llils  sensitive  machinery 
Is  llirown  out  of  eipiililirimii,  lis  (inirlucl  is  al  nnee  changed,  somelimes 
slighlly.  but  again  In  such  an  evIi-nl  that  Ihe  most  dbuwlrous  consequences 
may  follow  when  H  is  lakeii  liy  llie  young  consumer.  The  breasts  of 
all  mammals  are  elabond>n-s  and  produiers.  They  are  nol  storehouses 
for  pn-siTvirig  sustenance  until  11  Is  needed.  They  aii-  delicately  con- 
filmcled  mills,  lurning  out,  when  demand  U  made  for  il,  a  product  which 
has  been  ilin^ctly  formeil  wilhin  tlieir  walls  frntu  malerial  which  has  been 
broughl  through  Iheir  pfirluis  from  various  parts  of  Ihe  economy.  The 
bn-asi  is  a  componnil  raci-mose  gland,  lined  wllh  glandular  epilhelluni, 
which  forms  sugar,  fills,  and  pmleids,  and  these  are  mixed  \\\\\\  waterand 
sails  from  the  blood.  The  epjtheliul  cells  are  so  lliiely  oii^tnized,  and  so 
geni^illve  with  llieir  minuli-  iii'rvc  I'onnections,  thai  changes  of  almosphere, 
rhaiiges  in  food,  the  i>molinjis,  faligue,  sickness,  Ihe  ealamenia,  jiregnancy, 
Slid  many  other  inllueiices,  throw  their  meehuiilsni  out  of  equilibrium 
tiiost  n.'Mdily,  and  change  i*ssenlially  Ihe  proporllons  of  their  tinished 
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product.  Then  again  this  delicate  mechaijism  adapts  itself  to  the  quantity 
of  its  product,  elaborating  a  smaller  or  a  greater  supply,  according  to  the 
demand  actually  made  upon  it  by  the  consumer.  The  same  breast  u-ill 
either  supply  the  proper  amount  of  nulk  demanded  for  the  require- 
ments of  the  average  age  or  a  grealcr  amoimt  for  the  same  age  in  case  of 
a  greattT  ga-slric  <apaiity.  Again,  lliis  niai-liiin'ry  in  regulated  as  to  the 
time  which  it  takrs  lo  i)n)dun'  lliif  avfragi'  food  n;i|uirvd  for  (he  different 
ages  a  shorter  interval  of  feeding  being  niiHled  for  Ihe  younger  inlaut  and 
a  longiT  one  for  the  older.  This  fatt  is  made  evident  by  the  decided 
qualitative  clianges  which  result  when  the  gland  is  called  upon  to  produce 
its  product  at  improper  inter\'als.  Thus,  a  prolonged  inter\-al  lessens  the 
solid  constituents  in  their  proportion  to  the  water,  while  a  shortened  in- 
tcnal,  by  exciting  the  epithelial  evils  lo  ih^iuent  work,  over-stimulates 
them,  with  the  result  of  increasing  the  solids  in  their  proportion  to  the 
water.  In  fact,  too  long  inter\als  prodiue  a  product  loo  dilute,  while  too 
short  intcnals  iiroduce  a  product  too  conccutrated.  TIic  analyses  of 
large  numbers  of  specimens  of  human  milk  at  dill'erent  periods  of  lactation 
show  us  that  not  only  do  the  eunslitnents  var>'  from  month  to  month, 
and  even  from  day  lo  day,  but  that  tliis  variation  takes  place  as  much  iu 
the  early  an  in  the  later  ijuriods  of  lactation.  ^Ve  are  not  warranted,  there- 
fore, in  assuming  Itiat  the  milk  grows  stronger  as  ils  age  uicreases,  pro- 
vided that  it  still  n-mains  in  normal  eciuiiibrium.  The  mammary  gland 
acts  both  iLs  a  sccri'tory  and  as  an  e.\cretory  orgun,  so  that  it  cannot  be 
clas.sed  as  a  metabolic  tissue  hi  the  limited  nieainng  which  wo  now  attach 
to  these  words.  Yet  the  metabolic  phenomena  givhig  rise  to  the  secre- 
tion of  njilk  aiv  so  marked,  so  distinct,  and  have  so  nuuiy  analt^es  with 
the  metabolLsm  which  we  meet  in  adijiosc  tissue,  that  we  must  look  upon 
the  mamma  chielly  as  a  secreton-  organ  (Fosler).  This,  however,  is  only 
within  certain  limiis,  for  we  know  that  at  tiines  foreign  elements  may  l>e 
excreted  fnim  tiie  gland.  This  at  once  suggests  the  interesting  question 
as  to  when  the  mammary  gland  is  most  likely  to  have  what  we  might  call 
its  normal  secretory  function  interfered  with  and  lo  assume  temporarily 
the  function  of  an  excretorj'  organ.  This  seems  lo  occur  botli  before  the 
gland  has  attained  its  equipoise,  as  during  the  colostrum  period,  and  later 
%vhen  any  of  the  above-mentioned  inlluenccs  occur  which  affect  the  gen- 
era! mechanism  of  the  gland.  In  Ibunf  instances  we  lind  the  colostrum 
reappearing  hi  the  milk.  Therefore  in  the  bcginnhig  of  lactation,  during 
lactation  when  normal  metabolisni  i^  interfered  with,  and  as  lactation 
draws  to  a  close,  we  have  analogous  conditions  in  which  the  mammary 
gland  instead  of  being  a  normal  secrelciiy  uipin  becomes  abnormal  and 
more  or  less  an  excrelon*  organ.  During  these  perinds  of  abnormal  gland 
excretion  we  must  remember  that  drugs  can  be  eliminated  by  the  milk 
more  freely  than  when  the  gland  is  in  equipoise.  We  assume,  therefore, 
that  the  mamma  during  that  early  jjeriod  of  lactation,  which  essentially 
represents  a  condition  of  lack  of  equipoise,  has  a  double  function,  partly 
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secretory,  partly  excrelorj'.  The  greater  llie  excretory  function  or  the 
gland  is  at  any  liriie  in  proporlioii  to  the  secretory,  the  more  abnormal 
will  he  the  finished  |)roduct ;  while  the  nearer  Ihe  gland  approaclies  to  a. 
purely  secretory  organ,  the  more  perfect  and  normal  will  be  its  product. 
The  mechanism  of  the  ntanimury  gland  is  therefore  in  its  most  perfect 
[condition  after  the  colostrum  period  has  ceased,  and  at  a  time  when  the 
general  organism,  both  physical  and  mental,  is  freed  from  causes  detri- 
mental to  a  peifect  metaltolisni. 

General  principles  are  vital  in  their  importance  when  we  come  to 
fstudy  the  subject  of  feeding  in  all  its  pliases,  whether  the  nntriment  to  l>e 
arorided  for  the  infant  is  to  come  directly  from  its  mother,  a  wel-niirse, 
or  an  animal,  or  in^.h^et^tly  frcnn  Ihe  product  of  the  mammary  gland. 
These  principles  are,  (1)  Thai  nature  throughout  all  ages  has  clearly  indi- 
■  cated  by  means  of  nalund  selection  what  the  source  of  supply  should  be: 
lUiat  is,  that  the  mother  should  during  some  early  period  of  its  life  supply 
food  for  her  offspring  fnini  her  manmiary  glands.     (2)  That  when,  owing 
tn  disease,  over-civili/atioii,  or  any  causes  which  preveiif  the  olfspring 
I  from  receiving  its  sustenance  directly  from  the  maternal  mamm^,  some 
nulrimenl   must  In-  .suhstitulerl  which  will  ciinvspond  as  closely  as  pos- 
sible to  tiie  ualnnrl  food-supply.     (;>)  That   this  suhslilulion  can  be  ob- 
tained most  exactly  through  Ihe  product  of  the  mammary  gland  of  another 
kwoman.     (4)  Thai,  owing  to  the  strong  analogy  betwL-en  human  beings 
[and  all  animals  which  suckle  their  young,  we  should  in  our  elTorts  to 
[topy  goiid   human  milk    make  use   not  only  of  what  we  have  learned 
i"um  human  beings,  but  also  of  what  is  known  of  lactation  as  it  occurs  in 
limals.     This  rL-ipiires  a  knowledge  of  the  investigations  and  experience 
[of  Ihose  who  have  studied   commercially   thi-   breeding  of  animals  and 
Ulieir  food,  and  Ihe  production  and  modilicalion  of  their  milk. 


FIRST  NUTRITIVE  PERIOD. 

The  nutrition  of  young  hunjun  beings  may  be  <livided  into  Ihree  dis- 

I'l  nutritive  periods,  correspondhig  to  Ihe  degree  of  theL-  development. 

II*  first  period  consists  of  the  first  ten  or  twelve  months  of  life.     The 

Fsecond  period  comprises  the  .>4erond  and  third  years,  and  the  third  period 

llho  remaining  years  of  rhildhoofl.    The  science  of  feeding  depends  almost 

lexcltisively.  in  addition  lo  the  general  principles  already  referred  to,  on 

rlhf  knowledge  of  w!»il  elements  of  the  food  are  required  by  the  growing 

llisjiUes  in  these  nulrilive  periiids,  and  also  oji  the  time  when  the  varioUH 

jlligcstive  functions  are   nady  and  able  to  dispose  of  them.     The   first 

nutritive  period  is  essentially  Ihe  only  one  in  which  human  milk  need  be 

considered.     There  is  a  marked  analogj'  twtween  the  nutrition  of  human 

beings  and  other  mammals,  and  it  is  therefore  necessary  to  understand 

the  lactation  of  animals  when  we  endeavor  to  explain  that  of  human 

.beings.     We  here  wish  lo  acknowledge  our  imiehledness  to  Jtr.  G.  E. 
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Gurdon  for  plaiing  at  our  disposal  his  prartit-al  obst-nations  on  Ihe  feed- 
ing, breeding,  and  lactation  of  cows. 

The  first  nutriUve  period  represents  the  first  twelve  months  of  life, 
and  13  obviously  the  most  important  one  of  the  three.  In  this  period  the 
infant  may  be  fed  by  a  number  of  methods.  It  may  be  nursed  by  iU 
mother,  or  a  wot-nursi-.  or  an  animal,  or  it  may  be  nourished  by  food 
especially  prepared  from  the  milk  of  one  of  these! 

I.     MATERNAL  FEEDING. 

The  (irsl  of  these  methods,  the  vmiermil,  is,  as  a  rule,  far  superior  to 
any  oilier,  and  is  the  one  from  which  in  almost  every  particular  all  others 
should  be  copied. 

Normal  Maternal  Conditioxs. — The  assumption  that  the  maternal  is, 
when  normal,  the  ideal  source  of  infant  food-supply  presupposes  many  im- 
portant conditions  concerning  the  mother  and  the  funcUon  of  her  mani- 
mar>'  glands.    She  should  be  stroi^j  and  healthy,  of  an  even,  happy  tem- 
perament, desirous  of  nursing  her  infant,  and  have  time  to  devote  herself 
to  this  special  duly  during  the  whole  period  of  her  lactation.     She  should 
have  a  suflicient  suj)ply  of  milk,  and  should  be  willing  to  r^ulate  her  diet, 
her  exercise  and  her  sleep  according  to  the  rules  which  will  best  fit  her 
for  her  task.    Tliese  may  be  said  lo  bo  the  i<leal  conditions  which  we 
endeavor  to  obtain  for  an  inlant  which  is  lo  Ix;  nursed  under  the  most 
favorable  circumstances.    It  is  true  that  women  who  are  far  from  \-igorous 
nurse  their  uifants  with  seemingly  good  results,  and  that  a  frail,  delicj^e- 
looking  luulhur  may  have  an  abundant  supply  of  guuil  milk.     These  are 
exceptions,  however,  which  make  the  principles  just  stated  all  the  more 
true.    We  must  have  some  general  principles  to  guide  us  in  our  endeavor 
to  perfect  the  nutriment  of  infants  as  a  class,  or  we  sliidi  surely  in  many 
instances  do  serious  harm  lo  the  individual, 

CoxTRA-lsDiCATio\3  TO  Maternal  Fekdinu. — With  fcw  exceptions,  the 
mothers  who  have  uncontrollable  temperaments,  who  are  unhappy,  who 
are  unwilling  to  nurse  their  infants,  who  are  hurried  hi  the  details  of 
their  life,  who  are  irregular  in  their  periods  of  rest  and  in  their  diet  and 
exercise,  are  unfit  lo  act  as  the  source  of  food-supply  for  their  infants. 
Even  if  their  milk  happens  to  be  sudicient  in  quantity,  it  will  probably  be 
so  changtjable  in  (jualily  as  to  be  a  source  of  discnmfori  and  even  of 
danger  rather  than  the  best  nutriment  for  their  oflspring.  it  is  far  better 
for  such  mothers  not  to  attempt  to  nurse,  but  lo  adopt  some  other  method 
of  feeding.  U  Is  of  still  greater  importance  Ihal  mothers  who  are  suffering 
from  some  chronic  disease,  or  one  which  their  infanls  may  directly  inherit, 
should  give  up  all  thoughts  of  nursing.  When  there  is  no  quesUon  of 
disease  in  the  mother,  it  Ls  our  duty  to  investigate,  and.  if  jtossible,  to 
counteract  the  other  coutra-indications  to  nursing,  often  only  caused 
through  ignorance  cif  what  lo  us  seem  verj'  simple  truths,  but  wliich  to 
the  young  molher  are  enveloped  in  mystery.    There  is,  then,  a  double 
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lU'ci-ssitj'  fnr  slmlyiiij;  in  lln-  clrisust  (k'tail  lln-  uitmiitioTiB  wliich  cuiislihilo 
normal  liii'tiiljoii ;  firs!,  Ilial.  knowing  wliat  is  normal,  we  shniild  rec- 
ognize whal  is  ahiiormal.  and,  by  the  iritclligenl  use  of  our  knowledgi;, 
rt'ndt-r  possible  an  apparently  unsucccssrul  attempt  to  nurse  ;  secondly, 
Ihal  \vp  may  know  exarlly  on  wliat  tlit'  noriual  and  vital  conditions  of 
successful  nursing  dejtend,  in  order  that  we  may  understand  what  we 
should  copy  in  sulistilule  folding. 

Ncii^iNc. — Tlu-  natural  iiK'thod  of  feeding  is  by  sucking.  The  infanl 
should  be  placed  in  a  comfortable  position  in  its  mother's  anus,  with  its 
head  and  back  siipporteil.  II  should  be  niadi'  at  once  to  tmdersland  thai 
it  is  to  begin.its  meal  as  soon  as  llie  breast  is  offered  to  it,  and  continue, 
of  course  with  breatliing-spells,  until  the  meal  is  finished.  The  moUicr 
should  herself  prclVrahly  be  silling,  as  slie  can  thus  best  manage  and 
control  the  infant  if  it  is  inclined  lo  be  restless. 

The  formalion  of  Ihe  lips  and  buccal  cavity  are  adapted  lo  the 
mechanism  of  suction.  Tlie  breast  is  so  oi^ianized  Ihal  it  provides  a 
fresh  supjily  of  food  at  Ihe  reijuircd  ititervals.  It  prevents  fenneidalion 
of  the  food  before  it  enters  the  infant's  nioulh,  wliile  at  tlie  same  time 
the  suction  ineiles  to  action  both  tlie  necessary  digeslive  (liiids  of  the 
infant  and  Ihe  funrtion  of  the  gland  ilself.  The  gland  avoids  a  vacuum 
by  collapsing  as  il  is  gradually  emptied,  and  allows  Ihe  food  to  flow  con- 
tinuously, thus  obviating  the  tendency  to  exhaustion  of  the  infant  and 
pnilongation  of  the  itursing-tiuie  which  necessarily  accompanies  a  re- 
tardeil  llnw  of  tlie  milk.  Filially,  the  breast  is  practically  self-regulated 
as  lo  Ihe  amount  which  il  is  required  to  provide  according  to  the  infant's 
iigv.  A  healthy  infant  should  empty  the  breast  with  easy  and  uninter- 
rupted sucking  in  idfout  fifteen  to  twenty  minutes. 

Nii'CLKs, — The  care  of  Ihe  breasts,  if  free  from  fissures  and  excoria- 
lioiis.  n-i|uin'S  nothing  more  than  s<-rupulous  cleanliness.  They  should  be 
bathed  before  ami  alter  nursing  willi  cold  water  which  lias  been  boiled. 
A  piece  of  folded  sterile  llrieii  or  some  other  soft  sterile  absorbent  material 
should  be  kept  on  the  iu|iples  lo  protect  them  from  contact  with  the 
clolhirtg  and  lo  absorb  any  overflow  from  the  breasts,  hi  certain  cases 
the  mother's  nipple  is  so  small  or  depressed  that  it  is  a  source  of  mucJi 
annoynnce  lo  Ihe  infanl.  and  at  limes  this  interfereEi  so  seriously  with  its 
obtaining  the  proper  food-su|>|ily  that  its  nutrition  .lulTers,  and  some 
ulher  method  ttian  mirsing  has  In  he  siihslituted.  It  is  here  that  the 
ingenuity  of  the  physician  is  taxed  lo  its  utmost.  Kvery  kind  of  device 
may  fait,  and  il  is  necessary  patiently  to  try  one  alter  the  other  be- 
fore deeidiiii;  III  give  uj)  (he  nursing.  Nipple-shields  slunild  be  tried, 
iind  will  sometimes  obviate  the  dilliculty.  ]f  the  shield  is  partially  tilled 
with  lireasl-iiiilk  liefon-  a|iplying.  Ihe  infant  will  nurse  from  it  more 
n'udily.  We  slmul.t.  howi'vcr,  always  impress  upon  the  molher  the  fiict 
tliul  the  valiir*  nf  her  milk  as  n  roo<l  may  be  entirely  ilestroyed  if  forci)^ 
elements  an- allow. 'd  t<ierit'T  with  il  into  her  infant's  mouth.  This  simply 
nii-tiii-i  I'vlrKiiK'  cluttiilinL'ss  of  tlic  glass  shield  ami  rutii>ur  nipple. 
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When  the  nipples  an?  very  k-ndt-r  and  cause  p-eat  discomrot-t  to  the 
iiiotlier  during  the  nursing,  their  condition  frequently  becomes  so  serious 
an  obslacle  as  lo  prevent  nursing  altogether.  This  change,  however. 
should  not  be  thought  of  for  at  least  several  days,  or  until  it  is  absolutely 
certain  that  Hk-  exquisite  [jain  is  more  than  the  mother  is  willing  or  able 
lo  endure.  It  is  often  the  case  that  aller  a  little  time  of  the  greatest  suf- 
fering from  tender  or  excoriated  nipples  the  whole  difficulty  will  pass 
away  and  the  mother  be  able  to  nurse  her  infant  with  comfort.  Fissures 
of  moderate  severity  should  be  treated  by  washing  with  sterile  water  after 
the  nursing,  and  by  applying  boracic  acid  ointment,  or  the  compound  tinct- 
ure of  benzoin.  In  more  severe  eases  nitrate  of  silver  should  be  applied  to 
Ihe  fissures,  the  healthy  skin  being  protected.  Care  should  be  taken  not  to 
apply  remedies  which  might  injure  the  infant.  Where  the  nipples  show  a 
tendency  to  be  dry  and  hard,  it  is  well  to  iipply  some  simple  ointment  once 
or  twice  a  day  during  the  last  few  weeks  of  the  pregnancy.  Astringents, 
as  a  rule,  should  not  be  used.  Bathing  with  cold  water  before  and  alter 
the  nursing,  and  thus  keeping  the  tissues  in  a  healthy  condition,  is  a 
valuable  prophylactic  measure. 

Mastitis. — Another  trouble  which  may  arise  during  the  imrsing  period 
is  a  disturbance  of  the  mammary  gland  itself,  sometimes  amounling  merely 
lo  a  stasis  in  its  milk  production,  but  again  going  on  to  inllannnalion.  Tlic 
latter  is  a  serious  matter,  and  should  at  once  be  placed  in  the  hands  of  a 
akilfii!  surgeon.  The  former  condition  refpiircs  great  care  in  its  nianage- 
nieid.  Gentle  massage  from  tiie  periplicry  of  the  gland  towards  the 
nipple,  amounling  in  fact  lo  merely  a  delicate  stroking  with  Hid  ends  of 
llie  fingers,  is  an  important  part  of  the  treatment.  The  breast  should  be 
wilhln.'td  froTu  the  infant  for  about  twenty-four  hours,  and  the  milk  frojit 
lime  to  time  drawn  in  small  quanlilies  by  means  of  a  properly  adjusted 
breast-pump.  The  breast  should  also  he  carefully  supported  by  a  swathe. 
If  ttiese  measuivs  are  begim  as  soon  as  then'  are  any  inilicalions  of  dis- 
turbance in  the  breast,  these  abnormal  conditions  soon  disappear.  The 
indications  referred  to  consist  in  Ihe  appearance  of  hard  swellings  ui  place 
of  the  usual  soft  elastic  condition  of  the  milk  glands.  These  swellings 
may  occur  withoul  any  especial  pain,  but  on  palpation  Uiey  are  usually 
tender  to  a  greater  or  less  degree. 

In  regard  to  the  relation  of  micrococci  to  inflammation  of  the  breast, 
according  to  Zweifel  and  Diiderlein  there  are  in  mastitis  two  varieties  of 
organisms,  the  staphylococcus  pyogenes  aureus  and  the  streptococcus 
pyogenes,  but  never  the  staphylococcus  pyogenes  albus.  They  admit 
that  other  varieties  may  perhaps  be  found  on  closer  investigation,  but  at 
the  same  time  they  consider  it  striking  that  in  all  their  cases  there  were 
never  any  local  or  general  symptoms  caused  by  the  staphylococcus  pyo- 
genes albus,  although  that  they  were  virulent  was  proved  by  their  inocu- 
lation of  mice.  There  is  not  much  doubt  that  these  pathogenic  organisms 
pain  access  In  the  gland  through  the  nipple.     The  infant  may  not  be  able 
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lo  hold  the  nipple  witli  sntlicient  firmness  rui  account  of  some  abnormal 
condition  of  tlie  nipple  itself.  Under  cerlain  circumstances,  even  when 
Ihe  nipple  is  well  formed,  the  infant  has  insufficient  suction-power  to  obtain 
ils  food,  though  the  food  itself  may  be  perfectly  adapted  to  its  digestion.  In 
these  pases  we  often  find  tliat  it  cannot  or  will  not  be  induced  to  obtain  ils 
food  through  a  shield  and  rubber  nipple,  as  shown  in  the  following  case : 

An  infant,  seven  inonltis  old,  ivaa  dying  of  slarvaticm,  as  we  bid  n«t  been  able  In 
pri'piire  for  il  a  food  whic'h  it  loiild  iligfsl  niiil  (hrive  on.  (Tliis  was  before  jjiill:  bibo- 
ratiiries  were  e^l.ihlislieil.)  II  was  tolallj'  uniibli;  lo  nurse.  allli»ii|(b  Ibe  breasl-niitk  iva» 
a  good  one  and  a^treed  with  it  perfeclly  wlieii  il  was  introdiK-ed  inlo  iU  inoulb  wilb  u 
»poon.  The  niilb  was  (iiiinpeil  from  Ibe  breasts  iit  reguliii'  intervals  and  (liven  lo  il 
from  a  liollle  for  over  Ihrue  moiillis  uilb  tlie  greuti'sl  ^^uci-e^.  Ihe  infant  llirivin);,  and  al 
lh«  end  of  Ihnl  time  heinit  In  n  perfectly  healthy  condllion. 

BREAST-PuHf. — In  regard  lo  the  use  of  the  breaat-pump  there  is  a  great 
difl'erence  of  opinion,  but  we  believe  that  those  who  have  opposed  its  use 
have  been  influenced  lo  a  great  degree  by  what  they  have  seen  in  their 
hospital  practice,  and  also  by  the  views  of  others  who  have,  in  tike  man- 
ner, met  with  unfortunate  results  in  lying- 
in  hospitals.      II  is   well   known  Ihat  all 
i[illammalory  conditions  aboul  the  breast 
are  more  likely  lo  occur  in  hospitals  than 
under  conditions  in  which  the  woman  is 
less  likely  lo  be   exposed   to   pathogenic 
organisms.     This  should  be  taken  into 
account  when  we  are  deciding  whether  or 
not  lo  use  a  breast-piim|i.     In  our  experi- 
ence, acqiurcd  in  a  great  degree  from 
w  private  practice,  wliere  every  precaulion 

I    ^  in  regard  lo  cleanliness  and  asepsis  could 

l^^Ex'  be  obtained,  we  have  never  met  wHIi  any 

^  ""  had  results  troin  the  use  of  the  pump. 

Fig.  41  represents  Ihe  form  of  pump  which 
is  safe  and  useful. 

The  apparatus  should  be  one  which 
can  be  carefully  cleansed,  and  should, 
Itieretbre.  preferably  be  made  of  glass. 
\o  one  special  pump  will,  in  all  probabil- 
ity, suit  every  case,  and  it  is  of  importance 
that  one  should  use  the  greafesl  care  in 
adapting  Uie  pump  to  the  indi\-idual. 
When  applied  to  the  brensl  it  sliuuld  cause  lillle  or  no  pain  or  discomfort. 
The  pari  which  is  adapted  lo  the  nipple  is  like  an  ordinary  nipple-shield. 
Tliis  is  attached  to  a  gloss  bulb,  inlo  which  Uie  milk  fulls  as  il  is  drawn 
from  Ihe  brensl.     The  mcchnnisin  is  very  simple.     A  vacuum  can  be  pro- 
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dwed  ill  the  glass  bulb  by  mc^ans  of  siidiim  through  a  rubber  tube 
attached  to  a  rubber  bulb  with  its  valve  working  backward. 

MILK. — III  the  products  of  the  inaitmiary  (.'lands  of  all  mammals  wc 
find  substances  ri'prosenting  tlie  great  subdivisions  of  foud-HtulTs, — tliat 
is,  fats,  carbohydrates,  protfuds,  salts,  and  water. — but  there  is  considerable 
variation  in  the  relalivi-  i)ro|)ortions  in  which  they  occur  in  tbe  milk  of 
different  mannnals,  and.  us  regiinls  tlieir  ultimate  chemical  analysis,  much 
is  still  to  be  investigiitfii  by  the  analytical  and  physiological  chemists. 
It  is  primarily  on  the  n'sults  of  tlioir  work  that  the  advances  in  the  scientific 
feeding  of  infants  and  children  are  to  be  made.  In  general  the  composi- 
tion of  milk  consists  ot'/(it»,  ii{ larfnih^ili-ah-s  in  the  form  of  lactose  or  niilk- 
si^r,  of  piiilfidg  in  the  form  of  (.imeinogcn  (casein)  and  the  vJurg-proteidn, 
consisting  chiefly  nf  lactalbuniin  and  the  nitrt^onous  extractives,  of  «i//*, 
and  of  vdfff.  It  is  the  coiiibiiiatiiiii  of  these  various  elements  and  differ- 
ences in  the  chemical  natiin'  of  some  of  the  ingretlienls  which  make  the 
resulting  product  chuRictenslic  of  the  especial  manmiul 

Formation. — The  inori-  nii-ut  iiivi-ittigations  on  the  physiolo^cal 
action  of  the  mammary  glands  lcn<t  to  show  that  the  actually  dissolved 
conslilueiils  of  milk  do  not  have  their  .source  in  a  simple  process  nf  fdtra- 
tioii  or  diffasiiin  fnuti  the  blood,  but  are  dependent  upon  a  specific 
secretory  activity  of  the  glandular  elements  (Hamniarsteii).  Eridence  of 
this  lies  in  the  fact  that  milk-sugar  is  not  found  in  the  blood,  tliat  the 
lactalbuniin  in  not  identical  with  sernmalhuniin,  and  that  the  mineral 
bodies  exist  in  milk  in  dill'erent  jinipoHions  from  those  in  the  blood- 
serum  (if  the  same  animal.  According  to  Kosler,  milk  is  the  product  of 
the  activity  of  certain  prolophLsmic  cells,  nccurring  in  the  epithelium  of 
the  inummary  gland.  These  cells  iin>  rich  in  pn)leids  and  nu<-leoproteids, 
which  seem  tn  he  llie  soiirc<;  of  Ihe  ca.sein  or  ils  ninlher-substance.  The 
proto|ila.sm  itself  becomes  a  cunstilneiil  uf  Ihe  secn-liim  (Ilamniarsten). 

The  fat  of  milk  is  proiliiceil  within  Ihe  |>roluplasm  of  the  epithelial 
cells,  and  is  sel  free  t>y  Ihe  ilestnictioii  of  the  tat  gluhules;  a  portion  of 
the  till  is  pnibably  lakeii  up  by  the  glands  themselves  IVom  Ihe  bloml  and 
eliminalod  with  its  secii'lion.  Thai  this  is  possible  has  ln-en  proved  by  tbe 
exj)eriinent8  of  WinliTiiitz,  in  which  Ihe  pa.ssj4fe  nf  iodUed  lats  in  Hie  milk 
was  noted:  and  similar  nliservaliuns  were  made  l)y  S|ijim|iani  and  Daddi 
with  sesame  nil.  .Micjiisropically.  Ihe  liil  cjin  lie  sei'U  In  he  gathered  in 
the  epilhelial  cell  in  the  same  way  as  in  a  liit  cell  of  Ihe  adipose  tissue, 
and  to  be  discharged  iiilo  the  channels  of  the  gland  eilher  hy  a  bn>aking 
u)i  (if  Ihe  cells  or  hy  a  cunlraclih'  exh-nsinji  very  similar  tu  that  winch 
takes  plai'c  when  an  amo-lia  ejefls  ils  d^i^-sti-d  I'liod.  A  I'ormatioii  of  fata 
from  carbohydrates  in  the  animal  or^'Jiitisiii  is  now  pfisiiively  pn)ved,  and 
it  is  possible  thai  Ihe  milk  glands  tln'mselves  also  pi-oduce  tats  from  the 
carbohydriites  hnnighl  to  Iheni  by  the  hlood  (tlamniarsleii).  11  is  also 
Avell  eslahlisheil  llial  a  pari  of  ihe  fat  nf  milk  is  produced  fntni  pnileict 
material;  hut  Ihe  [|<iestiiiii   in   all   these  instances  as  lo  how  much  f^t   is 


prodiued  by  Ihe  socreltjrj'  mw-haiiism  of  the  milk  glaiuls,  uml  how  imifh 
\s  obtained  from  other  oiyans  and  lissuvs  and  L'Hininati-d  from  Ibc  blood 
by  the  milk  glands,  lias  not  been  dftrTmini'd. 

Tbi!  uri)pn  of  the  milk-suiiiap  is  not  known.  Thai  it  is  formed  in  the 
cell  protoplasm  is  indiralfd  by  the  fact  that  it  is  not  foinid  in  ttie  blood 
itself,  an<l  may  be  maintained  in  abundani'e  in  the  milk  of  carnivora 
which  are  fed  exi'hisively  on  lean  meat.  One  of  the  nueleoprolcids  men- 
tioned above  as  occnrririt;  in  tin-  I'ell  protoplasm  yields  a  redueinp  sub- 
staiiee  when  boiled  with  dilute  arids.  and  future  investigations  may  show 
some  relation  between  this  substanee  and  laetose. 

Nervous  DisTimnANCEs  AFFKi'TiNii  the  Milk.— The  setrelion  and  elimi- 
nalion  of  milk  are  vtTV  evidently  under  the  eonlrol  of  the  nervou.s  system, 
which  produceH  marked  rlianges  in  both  the  ()uantily  and  the  quality  of  the 
mammary  product  in  proportion  to  the  relative  nervous  exeitability  of  the 
spei-ial  maniriial.  Women  are  cspeeially  sensitive  in  this  respeet,  and  when 
hvinjf  in  the  midst  of  our  modern  eivilinalion.  so  harmful  for  the  produc- 
tion of  good  nursing,  present  an  exaggerated  example  of  dislurbanee  of 
(he  ei|uipoLse  of  the  niannnaiT  gland.  The  cheniislry  of  the  eijuipolse 
and  lack  of  equipoise  of  the  niamnuiry  product  ap|H.-ars  tube  closely  con- 
nected with  ils  pmteid  elemetit.  This  eleuienl  is  known  to  be  a  coin- 
piiund  one  and  decidedly  complex,  hot  for  purposes  of  illustration  we  can 
safely  say  that  llie  word  proleid  is  a  j;eneral  term,  which  includes  casein- 
cigen  ftnd  iactalbumin  and  the  nitrogenous  extractives;  also  thai  these 
factors  of  liie  complete  whole  vary  in  Uieir  proportions  to  each  other 
acconling  as  the  mammary  function  is  or  is  not  in  a  state  of  equipoise,  bi 
Ihe  colostrum  period,  and  probably  in  tlie  analogous  periods  represented 
by  the  abnormal  conditions  already  spoken  of,  the  Iactalbumin  is  in  excess 
in  proportion  lo  the  caseinogen,  while  as  the  equipoise  of  the  function 
becomes  more  complete  (he  caseinogen  is  increased  proportionately  lo  the 
lactalbunnn.  I'roliably  at  llic  end  of  lactalion,  as  in  lite  bi'^'inning,  wc 
shall  find  lliis  same  condition  of  richness  of  laclalbuniin  and  deticiency  of 
caseinogen.  This  increase  of  the  Iactalbumin  at  the  expense  of  the  {'asein- 
ogeo  exjilains  Imw  the  exerelory  funclion  of  the  gland  al  times  becomes 
mop-  pmmineid  Ihan  the  secretory. 

These  nervous  disturbances,  however,  may  also  cause  an  over-produc- 
tion of  Ihr-  lolnl  proteids,  as  shown  by  their  pertenlages.  In  some  cases 
also  Ihe  fat  has  been  found  to  be  much  reduced  in  its  totJil  percentage. 
Instances  nf  this  have  arisen  when,  as  observed  by  Zukowski,  seasons  of 
fiisting  with  Iheir  accompanying  excitement  of  the  emotions  have  induied 
such  a  disturbance  of  the  equilibrium  of  the  milk  that  the  fat  has  been 
found  lo  be  del  rt  iiscd  lo  Ihe  low  perceidage  of  <).8M,  with  the  resull  Ihat 
llio  Infanl  has  hcmme  sick  and  given  evidence  of  impaired  nutrition. 
Tliese  sinne  nervous  innueiiceg  In  all  prohabilrly  liave  lo  a  greater  or  less 
degree  Ih'-ir  analogy  in  (he  niilk-producl  nf  all  niannnals. 

COLOSTRUM. — During  the  early  days  of  laelalion  the   mannnary 
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gliuul  Sfca'tt'S  a  fluid  which  difft-rs  soiuewliat  from  thai  which  is  produced 
later.  The  milk  Rt  this  period  b;  called  coloiifnim,  and  the  period  is  called 
the  colosinim  period,  on  account  of  the  presence  in  the  milk  of  certain  ele- 
ments called  coloatrutii  corjiuecff.  These  cells  measure  from  12  to  22  u 
in  diameter,  and  show  a  small,  irregular,  extensively  degenerated  nucleus. 
Their  protoplasm  contains  latve  and  small  granules,  which  show  the  pro- 
teid  reaclions,  and  arc  nut  stained  by  acid,  basic,  or  neutral  dyes  ;  a  few 
of  the  granules  whicli  stain  by  osmic  arid  are  pnibabty  (atty.  The  cor- 
puscles have  been  described  by  Czeriiy  as  lymphoid  cells,  whose  function 
is  to  absorb  and  retonstruci  unused  milk  globules  and  to  convey  them 
from  the  milk  glands  inio  the  lymph-diannels.  They  disappear  from  the 
motliei-'s  milk  hi  a  week  or  ten  days  after  birth.  If  they  continue  in  the 
iiiilk  hilo  (lie  tliinl  week,  or  return  at  any  time  during  lactation,  they  almost 
invariably  cause  disturbance  of  the  inlant's  digi'sliiin,  and  become  an  indi- 
cation for  a  temporary  suspension  nf  nursing.  If  they  persist  for  aiiy 
length  of  tune,  the  mother's  milk  Is  manifestly  not  suitable  for  the  infant, 
and  a  substitute  should  be  provided. 

Analyses  of  Colostrlx. — Five  analyses  of  milk,  made  by  Pfeiffer,  from 
speciniMis  iiblained  during  the  first  three  days  of  lactation, gave  the  follow- 
ing results : 

l'n.Uji<U !iTl 

Fat 2.W 

Siiptr ■ ^'^ 

fSaltH 0.28 

Mater _  ^^ 

100.00 

The  most  recent  sludy  of  humiui  colostrum  has  been  made  by  Wood- 
want,  who  analyzed  Iho  coliislnmi  of  six  imrsing  women,  using  in  each 
instanct'  Ihe  combint-d  Iweiity-lmir  liuurs'  amount  of  the  middle  milk, 
and  following  each  ease  from  tlirt'i-  to  seven  days.  He  concludes  as  a 
result  of  his  invest igatitnis  that  colustrnm  corpuscles  are  not  always 
found  in  the  su-cailed  colostrum-milk ;  that  when  they  are  present  the 
percenlage  of  proleids  is  higher,  and  as  they  disappear  the  pruleid  per- 
cenlage  dnips.  In  all  his  ca.ses  theii;  was  a  loss  of  weight  in  the  infknts 
varving  fmm  eight  to  Iwelve  ounces,  whellier  the  colostrum  corpuscles 
were  present  or  id)senl;  when  fhey  were  absent  a  high  leniperature  in 
Ihe  ninlher  was  noted.  The  n'sulls  of  hiw  analysis  may  be  best  seen 
in  thefiillowing  table: 

TAIil.K  n. 

Ui'iiiTHl  Avi-ntMHut 
Tn-viily^ii  AnBlyiea. 

Color I'l'llowii-li.  

B.-««ioi. VlkoliMo.  

SirtTido  |.'r,ivin lOLMtolOai.  1020.5 

PulB 2.0  lo  'i.'i  pcroBiit.  l.O  perc*ut 

^rfU'ids 1.64  tij  2.22  per  ceut.  l.!t  perc-ent. 

j^^^y,  0,14  lit  0.42  ptToeut.  0.2  perwlit. 

Tolal  s"li'^ 10.18  tci  13.0ii  per  cpin.  12.5  percent. 

Lael.K:!.'  (oiU'iilutea, 'i.'l  l'>  "■*  V^  <■«■'"■  H-S  pt^rcent. 

\Vrtt«r 87, 5  jitr  cent 
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The  observations  of  Tuwusond  have  shown  that  the  infants  of  niul- 
lipane  do  not  lose  as  mufh  weight  in  (he  colostrum  period  as  Uiose  of 
priniiparat,  and  also  that  the  shorter  the  colostrum  period  Uie  smaller 
the  so-called  physiological  loss  of  weight  in  the  new-born. 

Colostrum  is  also  supposed  lo  have  a  laxative  effecl,  and  so  to  aid  in 
removing;  the  meroiiiiuu.  A\'lirthiT  lliis  action  is  of  any  advantage  to  the 
infant  is  duublfui.  Tlie  appearance  of  the  colostrum  cnrpuscles  is  simply 
an  indication  thai  liie  equilibrium  of  tlie  mammary  gland  has  nol  been 
establislu'd,  or  lias  been  disturl)ed.  It  iiiay  be  liiat  tin.'  not  infrequent 
disturbance  oflhe  infanrs  digestion  in  the  early  weeks  of  nursing  is  pro- 
duced by  an  exaggerated  abnormal  condition  occurriiig  in  the  colostrum 
period,  as  well  as  by  the  return  of  the  colostrum  at  irregular  inten'als. 
The  apparent  immunity  of  the  infant  so  often  seen  in  the  first  few  days  is 
pi-obal>ly  partly  dtic  lo  its  scanty  secretion  and  partly  to  the  deticiency  of 
hydrochloric  acid,  which  allows  the  milk  to  pass  quickly  into  llie  duodenum 
without  the  formation  of  the  hanl  curds  of  paracasein.  The  disturbing 
results  of  the  coluslruni  when  its  period  is  prolonged  may  possibly  be 
dependent  upon  the  increased  secretion  of  llie  milk  and  the  consequent 
larger  ingestion  of  Ihc  excessive  amount  of  proteids,  wliich  may  show  an 
analysis  as  high  as  live  or  six  per  cent,  and  Ihns  prove  too  great  a  tax  on 
the  untleveioped  function  of  the  stomach. 

HUMAN  MILK. — Beyond  the  general  conditions  affecting  the  mam- 
mary products  of  Ihc  mother,  which  have  already  been  spoken  of.  we 
know  of  no  way  of  increasing  Ihe  flow  of  milk.  We  have  hitle  conlideiice 
in  galacfagfigues  in  Ihe  form  of  drugs  or  special  foods,  for  Iheir  number 
betrays  tlieir  inelTiciency.  The  milk  becomes  lessened  from  many  causes, 
some  of  which  are  identical  with  those  which  commonly  produce  any  dis- 
lurbance  of  ils  equilibrium  swU  as  have  been  mentioned.  Certain  drugs, 
sDch  as  belladonna,  will  in  some  women  cause  a  notable  decrease  m  the 
flow  of  milk,  and  must  therefore  be  given  with  care  during  the  nursing 
period.  \n  active  cathartic,  and  also  a  diet  coiuposed  of  solid  food  and 
a  smalt  amount  of  water,  will  also  lessen  ihe  quanlily  of  milk. 

Cli.mcai.  Examination  of  Human  Milk, — The  ciuality  of  the  molher's 
milk  is  of  so  much  importance  lo  the  welfare  of  Ihe  infant  that  it  is  of 
the  greatest  practical  assistance  in  the  management  of  cerlain  cases  to 
know  the  results  of  an  analysis  of  the  breast-milk.  This  can  be  done 
exactly  only  by  an  analytical  chemist.  The  methods  of  analysis  used 
is  too  purely  a  chemical  question  to  be  of  practical  use  hi  clinical  work, 
but  simple  approxhnate  clinical  tests  are  often  very  desirable,  even 
though  they  are  less  accurale,  when  the  services  of  a  skilled  chemist 
cannot  he  obtained. 

To  obtain  a  specimen  for  analysis  the  hands  should  be  sterile,  thn 
breast  and  nipple  should  be  carefully  washed  with  sterilized  wafer,  and 
from  20  to  30  c.r.  (fl  to  8  drachms)  of  milk  drawn  by  the  hn>ast-pump, 
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which,  Jtciiijf  made  of  ^lass,  can  also  bf  thoroughly  washed.  For  the 
analysis  cither  the  entire  quantity  contained  in  the  breast  or  the  middle 
milk,  as  explained  on  page  125,  should  be  used.  The  milk  should  then  be 
poured  into  a  sterilized  bottle,  tightly  corked,  and  kept  on  ice  nntil  the 
examination  is  made. 

The  general  methwls  of  making  Ihe  rough  (luanfitative  estimation  of 
the  constituents  of  the  milk  are  as  follows :  For  tlie  technique  of  the  exact 
methods  of  analysis,  the  n^ader  is  refern'd  to  Bulletin  46,  revised.  United 
Stales  Di'|>artment  of  Agricultural  Chemistry,  containing  tlie  methods  of 
analysis  adopted  by  the  Association  of  Official  Agricultural  Chemists. 

Specific  GraTity. — This  is  obtained  by  means  of  tlie  hydrometer,  for 
the  use  of  which  only  15  c.c.  (J  ounce)  of  milk  are  required. 

Fate. — In  every  case  it  is  very  iniporiant  to  know  the  exact  percentage 
of  tliu  fat,  both  from  its  being  the  most  variable  element  and  from  its  use 
in  the  determination  of  the  pen'entages  of  the  other  elements.  The  most 
exact  means  for  this  purpose  outside  of  the  chemical  laboratory  is  an 
apparatus  called  the  Babvork  Fnl-TeMer,  which  is  shown  in  Fig.  52,  and 
described  on  page  ^12,  The  smallest  amount  of  milk  n-quired  for  deter- 
mining the  percentage  of  fat  with  the  Bahcock  machine  is  17.50  c.c. 

Another  less  accurate  method  of  estimating  the  pen^entage  of  cream  is 
by  means  of  Holt's  cream^uge. 

A  glass-stoppered  graduated  cylinder  is  filled  wilh  milk  exactly  to  tlie 
upper  line,  which  is  marked  0.  A  pipette  should  tie  used  for  puttmg  the 
'  last  few  dn>ps  into  Ihe  cylinder,  care  hciiiK  takcJi  not  to  allow  the  milk  to 

I  run  down  the  inner  side  of  Ihe  tul»s  since  this  somewhiit  ubscnri'S  an  exact 

reading.  The  cylinder  is  Ihen  corked  and  allowed  In  stand  for  twenty- 
four  hdiirs  at  a  lempcratnre  as  near  to  21.1°  T,  (70°  Y.')  as  is  practicable. 
A  varialiiin  of  a  few  degrees  on  either  side  of  tliis  pniril  is  nniniporiant 
I  If,  however,  the  variations  are  wide,  the  rajiidily  witli  which  the  cream 

risi'S  is  somewhat  niodilied.  In  the  great  majnrily  of  casts  the  lower  line 
of  Ihe  cream  has  become  sharply  dcfincil  id  the  end  nf  Iwenty-foiir  hours, 
atid  can  then  be  n>c<inl('d.  If  litis  Ik  not  llir  case,  the  niilk  slliiuld  be 
allowed  to  stand  for  six  houi-s  longer  bcliin>  P'liding  lli(>  pencntage.  By 
comparing  Ihe  penentaiie  of  Ihe  cream  with  tlial  of  the  lal,  as  determined 
by  a  clicniical  analysis  r)r  Ihe  same  .'<|iecinicn,  it  has  liceu  discovrrefi  that 
the  ratio  of  the  cream  to  the  fat  is  verj'  nearly  5.  to  ;i, — that  is,  5  per 
cent,  of  cream  hi  the  cream-gauge  will  indinde  thai  Ihe  milk  <'ontains  3 
per  cent,  of  lat. 

Proteids. — ^There  is  no  known  method  of  determining  directly  the  per- 
centage of  the  proteids  in  the  milk  by  a  clinical  examinalinn,  and  a  com- 
plete chemical  analysis  by  an  expert  is  the  only  one  that  can  be  accepted 
as  accurate.  It  is  possible,  however,  from  a  knowledge  of  the  specific 
gravity  and  the  percentage  of  the  fat,  to  make  an  approximate  calculation 
in  regard  to  the  percentage  of  the  proteids,  at  any  rate  sufficiently  close  to 
determine  whether  in  a  given  case  they  are  near  the  normal,  or  are  in  very 


FEEDIXQ. 


119 


Ifirfft-  or  very  small  |iro|j(iriioris.  Holt  has  desiribptl  a  method  In  whidi 
UiL-  only  inslrunicnls  not-ded  arc  a  siuall  hydronicler,  a  pipflte,  and  a  g^lass- 
sloppcred  cylinder  graduated  to  one  hundred  parts  and  holding  aLoul  10  e.c. 

The  specimen  of  milk  lor  analysis  should  be  taken  from  the  "middle 
initii."  and  it  is  important  Ihal  the  milt  should  be  Ireslily  pumped  and 
handled  as  little  as  possible,  also  that  the  graduated  glass  cylinder  should 
be  scrupulously  clean,  otherwise  the  niilk  will  ollen  sour  before  the  en-am 
has  had  time  to  rise.  This  is  partii'ularly  true  in  snmirier.  15  c.c.  (J 
ounce)  is  the  amount  of  milk  rei|Hired  for  the  test. 

In  estimating  the  proteids  certain  suppositions  must  and  can  be  fairly 
accepted : 

(I)  Supposing  the  protdds  lo  n?main  unaltered :  if  Ihe  percentage  of 
fat  be  low,  the  specilic  graWly  wilt  be  liigh,  but  if  higii,  Ihe  speciJic  gravity 
will  be  low. 

{'2)  Supposing  the  fat  to  remain  unaltered:  if  the  percentage  of  the 
proteids  be  high.  Ihe  specific  gravity  will  be  high,  but  if  llie  percentage  nf 
tlic  proteids  be  low,  the  specific  gravity  will  be  low, 

ir,  ilierefore,  Ihe  fat  and  the  specilic  gnivily  be  known,  the  proteids 
may  be  estimated  by  the  following  rules: 

(1)  If  Ihe  percentage  of  the  fat  be  found  to  he  high  and  Ihe  spediic 
gravily  high,  that  is,  from  103-3  to  ]u;i4,  we  may  assume  that  the  proteids 
are  also  of  high  percentage,  otherwise  ttic  excessive  fat  would  bring  tlie 
specilic  gravify  below  the  normal  averagiv 

(2)  If  Ihe  fat  be  found  lo  be  of  low  pen-enlage  and  Ihe  specifir  gravity 
high,  we  may  assume  the  pmteids  lo  be  nearly  normal,  since  the  high 
specific  gravity  is  explained  by  tlie  small  pittportion  of  lal. 

(3)  If  Ihe  percentage  of  fal  be  high  and  Ihe  specilic  gnivily  low,  Ihe 
proteids  may  be  assumed  lo  be  normal,  since  Ihe  variation  in  Ihe  specilic 

|;gravity  is  explained  by  the  high  perct-nt^e  of  fal. 

(4)  If  the  perceidaji'e  of  I'ut  be  tow  and  Hie  specific  gravity  low,  the 
jienx-nlage  nf  the  proleids  is  also  low,  since  otherwise  the  smalt  propor- 
tion of  fat  would  make  liie  s|)ecilic  gravity  above  the  average. 

Of  course  it  is  only  the  wide  variatiojis  in  Die  proleids  whicli  can 
be  rt-irogiiized  by  tliese  rules;  but  these  variations  arc  otten  very  itnpor- 
lAnl. 

We  can  Iheii  say  thai,  knowing  Ihe  specific  gravity,  and  calculating  Ihe 
fhls  IIS  tliri-e-lidliB  of  the  known  percenljige  of  Ihe  rream.  we  can  judge 
whether  the  proleids  are  iionnal,  very  high,  or  verj-  low  in  amount. 
Whereas  only  wide  varialionscan  be  recognized  by  these  rules,  even  these 
an-  ofli-n  verj'  useful.  Holt  asserts  Hie  eslimalion  of  Ihe  proleids  of  niUlc 
by  this  method  lo  bi-  as  a<cunile  <is  Itie  eslimulion  of  solids  by  Ihe  s[iecilic 

ly  hi  examinations  of  the  urine. 

iuff&ra  and  Salts. — These  may  for  clinical  pnr|)oses  be  sssiimcd  to 
be  utioni  constant  jn  all  human  milk,  and  in  fad  arc  practically  shown  to 
be  by  a  largi?  number  of  exact  cliemical  analysi-s. 
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Beaction. — According  lo  Hanimarsten,  woman's  milk  is  amphoteric 
in  reaction  insteail  of  alkaline.  Courant  has  shown  by  delicate  chemical 
tests  that  the  relation  between  the  alkalinity  and  acidity  in  breast-milk  is 
as  3  to  1. 

Our  own  recent  investigations,  using  phenolphlhaleiii  as  an  acid  indi- 
ritlor,  and  lacmoid,  melhyl-orange  and  cocliineal  as  alkaline  Indicators,  has 
also  shown  the  amphoteric  character  of  hreasi-mHk,  the  alkalinity  of  whidi 
is  nearly  twice  as  prcat  as  the  acidity. 

Specific  Gravity. — The  specific  gravity  varies  normally  to  a  consider- 
able degree  on  account  of  Ihe  varialions  in  tt-mperalure  to  which  the 
milk  happens  to  be  exposed  at  the  time  when  the  specific  gravity  is  taken. 
When,  however,  the  milk  has  its  average  normal  composition,  and  Ihe 
temperature  to  which  it  is  exposed  is  15,5°  P.  (60°  F.),  its  average  spe- 
cific gravity  is  10.'U. 

"Water, — One  of  the  most  important  chemical  facta  to  be  remembered 
for  clinical  purposes  is  the  very  large  proporfion  of  water  which  is  found 
in  norma!  human  milk,  for  it  shows  it  to  be  a  highly  dihilod  food  by  which 
the  best  results  can  be  obtained  in  infant  feeding.  It  also  indicates  the 
care  that  should  be  taken  not  to  overtax  the  comparatively  slight  power 
of  absorbing  a  concentrated  food  which  exists  in  the  early  months  oflife. 

Fat. — The  fat  of  human  milk  is  made  np  chiefly  of  palmitin.  stearin, 
and  olein.  About  two  per  cent,  of  the  total  fat  consists  of  the  glycerides 
of  butyric,  caproic,  caprylie,  and  myristJc  acids.  Butyric,  caproic,  caprj'llc 
and  capric  acids  are  present  in  smaller  proportions  in  human  milk  than  in 
cow's  milk,  which  accuunls  in  |jart  for  Ihe  grealer  digestibility  of  the  fat  of 
breast-milk  as  compared  willi  that  of  cow's  milk.  The  production  of 
auimal  heat  is  so  very  iniporlant  a  part  of  Ihe  infant's  well-being  that  it  is 
not  surprising  we  should  find  so  lai^-e  a  percentage  of  fat  as  well  as  of 
sugar  in  the  food  which  is  provided  for  it.  The  presence  of  fat  in  the  milk 
is  not  only  for  the  purpose  of  nutrition,  but  also  as  a  means  for  Iho  main- 
tenance of  bodily  heal.  ThislallL-rfunctiijii  of  the  fat  cannot  with  impunity 
be  trifled  with,  and  is  essential  for  active  metabolism.  A  proper  amount 
of  fat  is  probably  of  great  aid  in  the  regulation  of  the  fiecal  discharges.  An 
amount  of  fat  proportionate  to  the  proteids  is  presumably  necessary,  or  at 
least  of  great  aid,  in  their  proper  digestion.  We  should  naturally  expect 
that  unless  the  standard  percentage  of  fat.  or  at  least  a  near  approach  to  it, 
existed  in  the  mother's  milk,  trouble  would  be  likely  to  arise  with  her  in- 
fant, and  this  corresponds  with  our  experience  in  cases  in  which  the  special 
ingredient  which  has  interfered  with  the  success  of  the  nursing  has  been 
(he  fat.  We  have  found  clinically  that  when  the  fat  was  much  lessened 
the  nutrition  sulTered,  that  the  digestion  was  not  good,  and  that  there  was 
a  tendency  lo  constipation,  while  when  its  percentage  was  decidedly  above 
the  standard  the  digestion  was  weakened,  there  was  a  tendency  to  diar- 
rbo'a,  and  in  consequence  a  resulting  poor  nutrition. 

These  clinical  observations  at  once  suggest  that  in  the  management 
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iiT  infiiiil  ffcdirijr  wo  nuisl  nTi.i(;iiixi'  Hit-  (■\istt-nr'>  r.f  fwu  inijiorlant  con- 
tlilions.  One  of  tlit'se  is  tlie  dijii-stiiin  of  llie  infaiil,  (lie  ullier  is  ils  nufri- 
lion.  These  two  requirenionls  for  a  Buecessfiil  larlation  are  based  on  the 
facts  thai  l!ie  milk  may  be  easily  liinestcd  but  not  iinlrrlioiis,  ami  lli.it  it 
may  be  highly  riiilritious  but  dilTi<  ult  to  digesi,  so  that  il  is  the  eqiiilibi-iuni 
uf  these  two  conditions  wliirli  produces  a  perfeil  inrantilo  developmeiil. 
It  i&  especially  iiiiporlaiil  that  the  percentage  of  fiit  in  an  infanl's  food 
should  be  within  the  limits  of  Ihe  normal  variations  whirh  are  found  in 
Ihe  milk  of  healthy  nursing  women  wilh  heallliy  infanls.  Fur.  although 
it  is  admitted  that  a  lar^e  percenlage  of  suqiius  fal  U  fa-qncnlly  found  in 
Ihe  fheces  of  infanls  whose  digestion  and  nutrition  are  nonnal,  and  whose 
food  is  human  milk,  yet  we  have  no  more  ri-.-ht  to  conclude  from  this  Hial 
a  small  percentage  offal  is  suillcient  for  nutrition,  or  Itiat  a  large  surplus 
will  be  eliniinaled  by  the  fieces,  than  we  have  to  assume  lliat  there  b  too 
much  oxygen  in  the  hlood  because  we  find  a  certain  surplus  of  oxygen  in 
the  blood  which  is  returned  lo  the  lungs  in  the  venous  circulation.  In 
fad,  it  is  far  more  probable  that  nature  introduces  a  certain  percentage 
of  fill  into  human  milk  with  a  purpose  which  can  be  accomplished  only 
by  that  percentage,  so  that  it  is  an  error  to  change  this  percentage  beyond 
Ihe  variation  which  cnmmoiily  occurs  in  average  human  milk. 

Sugar. — Tlie  form  of  suyar  which  is  found  in  human  milk  is  called 
milk-sugar,  or  lactose,  and  has  the  highest  percentage  of  all  tlie  elements 
conBtlluliiiy  the  t'llal  solids  of  the  milk.  The  sugar  is  more  djgeslihie  Ihan 
the  fat,  hill  does  not  have  so  much  polenlial  enei^y — that  is,  so  nmch 
heal-produi'ing  power  in  a  given  weight — as  dues  Ihe  fat,  which  is  In  the 
sugar  as  2.4  to  1.  The  partial  conversion  of  milk-sugar  into  laclic  acid 
gives  rise  lo  many  of  the  changes  occurring  in  milk. 

ProteidB.— Allh()U(i'li  there  have  been  a  pn/al  many  different  ophiions 
FXpreased  as  to  Ihe  average  percentage  nf  Ihe  total  pruleids  in  human 
milk,  we  are  led  at  preseni  to  helieve  that  it  is  normally  one  or  Iwo  per 
cenl,  Proteid  is  a  gi-'ueral  name  ini-juding  casr'ino)jen  and  laelalbiimin. 
which  ill  ils  general  featun-s  resembles  onliiiary  serum-albumin,  bul  the 
nitimnte  I'hemislry  of  these  elemeids  is  slill  ohseiire.  We  recngnii;^  that 
this  lactalbmitin  is  present  in  small  and  variaJiic  quantities  when  the 
mammary  gland  and  ils  siKrretion  are  in  a  normal  condition,  while  at  Ihe 
lime  when  Ihe  glandular  function  is  being  established,  and  iliiring  periods 
of  glandular  (Uslurbaiice.  it  becomes  proporlionately  larger  in  aTrioiml. 
According  lo  Kflnig.  who,  in  bis  comparative  analysis  of  Ihe  caseinngen 
and  lactalbumin  in  human  nulk,  estimates  Ihe  lotal  prolnids  at  1.82,  the 
caseinoceii  has  a  pen-en  I  aue  of  (l.TiJl,  while  Ihe  lactalbumin  is  I.li3.  and 
other  aTial>S'S  show  a  greater  proporlinii  of  caseinogeii  Ihan  this.  The 
proteids.  as  a  whole,  aiv  a  valualile  source  of  infnnnation  to  us  when  we 
are  determining  whether  Ihe  milk  is  normal  or  abnormal,  and  in  aminging 
an  infant's  food  the  relativi'  proportions  of  the  caseinogeii  and  laclulhiniiin 
should  he  borne  in  mind. 


Mineral  Matter. — Tlic  mineral  iiiatU-r,  which  is  sometimes  lalk-'t  Ihe 
ash  and  soiiiefiiin's  Ihe  salts,  has  an  average  petveiitage  of  from  0.1  lo  0.2. 
Up  to  tlie  present,  time,  although  a  certain  number  of  analyses  of  the  min- 
eral matter  of  human  milit  have  been  made,  yet  tite  results,  for  various 
reasons,  have  been  deemed  nnsalisfa;:lory.  So  large  a  i|uanlity  of  milk  is 
needed  for  a  reliable  delcrminaElon  of  the  percentage  of  each  element 
whitth  makes  up  the  total  amount,  that  this  in  itself  has  been  animportani 
n.'ason  for  failure  in  aecuracy.  Tlie  determination  of  the  mineral  matter 
of  cow's  milk  lias  not  been  attended  with  the  same  dilticulty,  and  its  per- 
centages have  been  estimated  with  comparatively  reliable  results.  It  has 
always  been  supposed  that  tliere  is  a  radical  difference  between  the  per- 
centages of  the  mineral  matter  of  cow's  milk  and  that  of  human  milk.  The 
exact  knowledge  of  the  percentages  whicti  exist  in  the  latter  has  become 
of  still  greater  importance  since  such  decided  advances  have  been  made  in 
the  modification  of  the  elements  of  llie  former.  With  the  view  of  making 
some  advance  in  this  diRicult  question,  and  of  pro\nding  for  the  milk- 
modifiers  of  the  future  a  more  exact  basis  for  perfecting  a  substitute  food 
resembling  as  closely  as  possible  the  product  of  tlie  human  breast,  we  un- 
dertook, in  the  spring  of  1893,  to  procure  an  unusual  and  sufficient 
quantity  of  human  milk  for  analytical  purposes.  In  the  course  of  a  few 
weeks,  by  means  of  the  concerted  action  of  numerous  assistants,  we  col- 
lected five  and  a  lialf  liters  (about  six  quarts)  of  human  milk,  which  is  an 
unusually  large  quantity  for  experimental  purposes.  This  milk  was  im- 
mediately reduced  to  its  mineral  lonslituents  in  the  laboratory  of  Dr. 
Charles  Harringlon.  The  analysis  of  this  large  amount  of  mineraJ  inatler 
was  then  made  by  Dr.  Harrington  and  Dr.  L,  P.  Kinnicutt,  mlh  the  follow- 
ing results : 

Tlie  ifhffil  MiiUa  «/  Humau  Milh. 

Ubcoiisiiined  carbon , 0.71 

Clilorine SO.lI 

Sulphur , S.IS 

Phoeplioric  add : 10.73 

Silioa 0.70 

Oirbonic  ai'iil. T.97 

Imn  oxide  and  idiiioiiia. 0.40 

Lime ln.09 

HiWUMia.  : I.«2 

PotMBium. .  -      24.77 

Sodiuiu.     .       ,., 9.1* 

Oxygi-ii  (faliiilaleH )   ... 6,l« 

100.64 

In  considering  this  analysis  one  should  bear  in  mind  that  in  woman's 
milk  nalurally  Ihere  wuuld  be  no  free  carbun,  the  calcium  llial  did  not 
exist  85  phosptiate  would  be  in  the  form  of  sulphate  and  carbonate,  not 
of  sulphite  and  oxide,  the  magnesium  would  exist  as  carbonate,  not  as 
oxide,  and  the  potassium  as  sulphate,  carbonate  or  chloride,  and  no  sul- 
phate of  potassium  would  be  present.  These  differences  are  due  lo  the 
{([niUon  of  the  nsh  in  Ihe  jirocess  of  evaporation. 


I-IA  PKIHATRK-S. 

Compoaiiian  of  thr  Minrral  Malttr  ralculattd^r.,ia  the  ahuve  Anaiynt. 

TTncombinEd  carbon 0.  Tl 

Calcium  phntphate 3&.8C 

Cslcium  silicate 1.86 

CBlciiim  eulphit« 2.11 

Calniim  oxide 1.72 

MRgiKtiiiiin  oxidt- 1.91 

Piilmwium  carliontiti' 24.68 

Potuisiuin  siiljiliiiv 8.0* 

Potassium  chI^lrill^ la.HO 

tJodiuni  tbluriilt 28.18 

Iron  oxide  aiid  alumiiiu 0.40 

102.46 

A  closer  approximation  to  the  relative  proporiions  of  the  salts  in  the 
fomi  in  which  they  occur  in  milk,  calculated  from  the  above  analysis,  may 
be  stated  as  follows : 

<ralciuiii  pbiwjiliuii' 28.87 

Calt^ium  Bilitute 1.27 

Calt^iuni  suljihatc. . .' 2.2>t 

Ciilduni  i»rUinati' 2.86 

Magneitiuiu  carlxinaii' 3.77 

Potussiutn  cBrbouati- 28.47 

Putassiuni  Bulpbutc 8.88 

Potui-Aiiitii  cliliiridi' 12.06 

Sodium  I'hloridi' 21.77 

Iitin  (ixide  null  uliiiiiinii 0.87 

100.00 

III  conipariiip  tlic  previous  analyses  wliiiii  huvi-  ln'cii  made,  and  which 
call  ho  found  in  Konig's  Nahrimtrsniiltcl,  II.,  '!"  Aullage,  with  this  new 
analysis,  wc  must  ivnieiiiber  that  the  pre4'ious  analyses  were  made  some 
years  ago.  In  the  last  few  years  tho  proct^sses  which  have  Leon  employed 
have  been  so  much  more  exact  that  tlicse  results  must  be  considered  far 
more  trustworthy  than  tliose  made  at  an  earlier  tiate.  It  Ls  not  remark- 
able. Ilieref()re,  that  distinct  difTcrenies  Blionld  be  fniind  between  this 
new  analysis  and  the  analyses  wliieli  have  hitlierto  been  made,  and  pre- 
sumably this  last  analysis  is  the  corrciit  one.  11  has  been  made  with 
the  greatest  care,  and  by  means  of  the  most,  hnproveil  technique,  by  two 
emuieutly  competent  and  well-kiunvn  chemists,  wlm  in  their  work  have 
acted  a.*!  i-ontrols  on  eacli  olher.  In  this  way  };ivut  [irecision  has  been 
attained. 

The  chief  differences  between  this  new  analysis  and  all  previous  ones 
are  as  follows : 

(1)  The  phosphoric  acid  is  less  than  half  as  mnih  ;is  previously  re- 
ported. 

(2)  The  magnesium  is  also  less  than  liulfas  much. 

(;j)  Silica  and  alumina  are  presonl.  They  have  not  been  returned  in 
any  previous  analysis. 
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lining  UiL-  truth  of  thi-  slatcmenl  tliat  lln'  constituents  of  the 
tixineral  elements  of  human  milk  are  subject  to  great  fiuctuation  according 
to  age  and  other  causes,  it  is  right  to  assume  that  the  mineral  matter  ex- 
amined by  Harringtun  and  Kinnicutt,  being  the  product  of  a  large  number 
of  women,  is  a  fair  average  specimen. 

VARiATioxri  IN  Milk. — VVe  are  led  to  expect  that  we  shall  find  that 
when  the  milk  is  poor  and  dues  not  agree  with  tlie  infant  there  is  an 
excess  of  proteiils  and  a  diminution  of  fat  beyond  wliat  we  have  so  far 
bei-n  able  to  dt'lcrniino  as  the  normal  average  percentages  of  these  Iwii 
ulemt-nls.  Again,  when  a  variation  takes  place  in  the  milk  it  is  more 
likely  to  be  found  in  the  fat  and  protcids,  as  already  stated,  Ihan  in  the 
RUgur  or  the  mineral  matter.  It  is  also  important  to  have  a  number  of 
analyses  made,  on  dirferent  days  and  at  dilTerent  limes,  in  order  that  the 
i-rror  of  an  espedal  or  temporary  variation  may  be  corrected.  The  im- 
portance of  the  assistance  which  can  be  gained  front  these  analyses  is,  in 
our  opinion,  very  great,  and  many  more  analyses  shoiild  be  made  tlian  we 
are  now  in  the  habit  of  deeming  necessary.  Tlie  question  of  expense 
should  ni.it  for  u  monienl  be  considered  by  those  who  can  allord  to  have 
analyses  made,  for  not  only  will  real  benefit  come  to  their  own  children 
Ihnjugh  money  spent  in  this  way.  but  these  analyses,  when  published  and 
collated,  will  prove  of  great  value  for  the  proper  n^ulalion  of  the  feeding 
of  inianis  in  all  classes  of  society.  An  error  for  which  we  must  always 
allow  may  interterr-  with  the  true  analysis  of  the  milk  which  the  infant 
has  actually  received  iii  its  stomach  at  the  end  of  the  nursing,  and  is  one 
which  must  noci-ssarily  invalidate  the  iiirornialion  whidi  we  receive  from 
our  analysis.  This  subject  has  already  been  referred  to  in  speaking  of 
the  changes  wliich  arise  from  slight  causes  and  influence  the  special 
specinn'ti  which  b  being  analyzed.  Tlius,  we  should  recognize  that  the 
milk  varies  considerably  in  its  percentage  of  M  and  total  solids  in  the 
lUtreivnt  periods  of  a  ]inrsin(.',  antl  Ihat  llie  conipo.sition  of  the  milk  winch 
the  infant  lias  in  iU  sloruaih  may  diller  very  widely  from  llie  rrimposiliiHi 
of  a  specimen  taken  directly  before  or  after  the  nursing.  Harrington's 
analyses  of  the  thn-e  periods  of  a  milkiug  will  illustrate  the  ineanhig  of 
wltat  has  just  been  said,  and  although  they  were  made  from  the  milk  of  a 
cow,  yd  fcnowng  the  closely  analogous  conditions  existing  in  human  and 
in  tininiat  milk,  we  shall  rind  them  equally  valuable  in  explaining  tli<' 
corresponding  '.haiiges  Jnel  wilh  in  woman's  milk,  Thev  are  represented 
in  this  table  (Table  26): 


"  Kow-mllk  •■ 

"Mi.l.lle  IniiU- 

"StrippitigB"  ,, 


T.\BLE  26. 

Fal.  Taul  Sulldi 

S.SH  13.34 

.  fl.74  15.M 

...  8.12  17.13 


Wntei.     Mineral  Kanrr. 

81,tH)  0.81 

82.87  0.82 


Rclael  and  Peligot  have  also  made  analyses  of  the  first,  second,  and 
third  portions  of  ass's  and  cow's  milk,  with  the  i-esull  of  showing  not 
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only  llic  iiK-rcuM.'  of  siilids  »)  llu-  cikI  cil'  a  iiijlkiriK.  but  alw)  that  Ihis  in- 
crease is  iiiustly  <if  llii'  fill,  ami  tn  a  lisser  ilt^nt'  ut  the  pruteids,  and  Uiat 
a  sliorl  iriU-nal  of  iiiirsiii|.'  imn-iLsi's  the  stilii]  constituents  in  pruportiun 
to  the  wattT,  Ww  n-vcrw  of  tliis  iH-intr  tnio  wlu'ii  ihi'  intervals  are  long. 
Ht'iilL'tilmiii  expluiiiR  tliis  |iliysioli>t.ni-a1  pliuiioitientm  by  saying  tliat  his  in- 
veslifi'ulions  iioini  lowimis  lln'  fatt  that  diirinir  llif  pauses  between  llie 
nii!kin((8  tho  wWs  nf  Ihi'  filumis  un-  jjniwinjr.  DuriiiK  this  time  a  propor- 
tionately Rinall  uniDiiitt  ol'  solids  nud  a  )iniportioniLtely  laige  amount  ul' 
wutiT  an.'  sccn'tcd.  wiiilc  tlir  irritalioii  ol'  milking  twises  increased  activity 
of  the  niilk-cells.  with  a  lorn-siiondint:  inrn'imi'  in  llic  solid  serretion  and 
a  li'SMi'uiiiir  uf  llii'  walor. 

I lanii Irion's  anulyscri  of  woniairs  milk  sliowii^  the  "  strippingf)"  of 
a  twii-tionrs  inlmal  ami  llii'  •■  foi-e-niilk"  "f  n.  t welvc-lioura  interval  are 
also  ol'  ('oiisi<li'nd>lf  iiili'ii'sl : 

'•rtlriiiinTiin',"  •  Kims-llllk." 

^-hiiiiR-  luiiTviil.  r^huun  ItiltfvaL 

T..l,il  -Mli.l- l-">.»2  10.14 

\Yiit.T M.ilH  80.86 

UKI.IX)  100.00 

Rfasoniiig  from  the  strong  analogy  which  must  exist  l>etween  human 
milk  and  cow's  milk,  and  beuig  aware  of  the  great  variations  which  occur 
in  tile  latter,  we  may  ussinne  that  liunian  milk  is  liable  to  vary  in  its  com- 
posiliiiii  (■oiisideral)ly  with  dilTen-nt  milkings  on  the  same  day,  and  also  with 
the  mitkhigs  of  Liie  same  hours  on  diflereiit  days,  su  that  at  present  we  arc 
not  in  a  position  to  stale  tlmt  our  knowled;re  of  human  milk  is  sufficiently 
exait  to  justify  an  attempt  to  formulate  a  lahle  to  show  the  composition  of 
woman's  milk  at  different  periods  of  Ikt  lactation,  however  valuable  such 
information  may  In  the  future  prove  to  be.  We  niusl  also  understand  that 
human  milk  of  normal  quality,  and  proving  to  be  equally  nutritious  to  the 
special  infants  that  an-  fed  on  it,  may  vary  considerably  in  tlie  [jercentages 
of  all  its  elements,  and  in  the  combinations  of  these  percentages.  This  fact 
is  well  ilinslrated  in  tlic  following'  lahle,  sliowing  the  analyses  of  fourteen 
specimens  of  human  milk  all  differing  in  the  lombhiations  of  their  dif- 
ferent elements : 

TAHl.K  27.     Lniirniii;i,.i,.-| 

li'lliilili  lir-'r^f-M'H   Aii'iliif^. 
\  y/fithfr-'  hi-nlthij.  'iii'l  iiif'itiis  -ill  itiiif^^/iufi  "-'-It  'in'l  puiiiifi  in  ii-rit/ht.) 

Ill, 

i'lT  I'l-lll 

t>4 
'■..111 
4.17 

i.'..;to 
w-l-Tii 
KKt.d" 


I. 

ivriviji. 

.'..  1  r. 

.VUK 

4.14 

0,17 

rt4.«5 

11, 

I'.riviit. 

I.WW 

Milk-niKfir 

MiiiiTiil  jiiutU'r  . 
Ti'iiil  'iilki*.    .  . . 

r>.  :ai 
.1.71 
o.m 

14,fiB 

H.'i.oa 

:  0(1.011 

IV. 

V. 

VI, 

vn. 

IVT  I'i'lll, 

1'iriVul. 

I'lr  I '.■111. 

ivr  Ont 

i.:;: 

4-11 

'-\.X2 

a.BO 

t;.;:ii 

.'i.l"! 

.'..TO 

(1.1.^1 

:i.:i7 

;i.Ti 

I.IW 

3.5» 

0.  Ki 

O.l'l 

0.2C1 

0.20 

14.1(1 

1.1. 1'3 

10,80 

13.08 

H.',.liO 

8tj.07 

8<l.20 

86.32 

1(H1.(H) 

1(10.00 

100.00 

100.00 

^^^^^F 

^^^ 

^ 

FEEDING 

" 

^^^ 

r      12 

^^^^If 

VIII. 

IX. 

X. 

XL 

Sl[. 

xrii. 

XIV, 

^ 

I'pr  rem. 

Vi-T  (^?m 

Vrr  (!eiii. 

l*r  rvot. 

l*rciaii 

pLr  (vi.i 

IVi^iil, 

I'-iii 

8  TH 

3  30 

3.1i; 

■2.m 

2,36 

2.0!) 

2.02 

Milk-Mi;;ar  .... 

li.'.h'i 

T-^HI 

7-20 

hi- "6 

7.10 

11.70 

ll.n.'i 

PriiU'iil>i  ,,.... 

2,i)J 

a,  117 

l.HG 

1.91 

2. -JO 

1.3« 

2.12 

Mii">nil  iiihiUt 

n.i4 

<l.)2 

o.ai 

0,12 

0.  in 

0.15 

O.IS 

T-lul  5.ilid" 

iar«!i 

13. 7» 

12,22 

10-77 

W.HS 

lasa 

10.84 

WMit 

87.11 

8li.:!l 

B7.78 

8»,21I 

HR.IH 

611.68 

Bfl.ie 

il>0.iK) 

100.00 

100,00 

100.00 

HM>,00 

100.00 

100,00 

All  tlicsc  siiwiiiieiis  nf  milk  wen;  (ibtaiiicil  fnmi  lieulthy  uiotliers.  and 
ill  fvery  rasi'  lln.'  infaiil  was  thriviTijf.  In  a  munhcr  (if  tliesc  ca-scs,  how- 
t'ver,  wIr'Ii  one  i>|'  liio  jnrHrils  hIikIi  was  (iuiii^  well  on  its  owii  iiinllier's 
tiiilk  WHS  foil  with  iiiif  of  llii-  other  nijiibiiKiticijis,  il  soon  bctaini?  sick,  and 
hail  lo  be  i'li<tii|:i-<l  Iwik  lo  llie  one  adajiled  to  its  ditreslinn.  Hninan  milk 
iriay.  Ihen.  lie  lorisiiii.Ti'il  lo  ivpre.seiil  nut  an  i^sjifi.'ial  fond  hnt  a  cnnibiiia- 
lioii  of  foods,  and  its  fal,  sii^r,  prolpids,  and  mineral  matter  lo  represent 
Ibese  difl'ereni  food.s.  In  oUier  words,  we  !in<l  by  experience  that  llie 
dip'.'ilive  capal)ililies  ut  inlaols  dilTer,  jnsi  u.-;  do  tliose  of  adnlts.  and  ttial 
nature  provides  a  number  of  varieties  of  ^od  buman  milk  adapted  to  Ihe 
varying  idiosyni'rasies  of  infants. 

We  sliould  also  contlude  from  the  above  figures  tlial  as  the  standard 
of  the  breosl-niilk  must  be  delerniiiied  by  the  effei^t  of  tlie  milk  on  the 
digestion  and  nutrition  of  the  infant,  a  chemical  examinalion  without  the 
clinical  history  may  lead  lo  erroneous  conclusions  as  to  the  quality  of  the 
food  in  any  given  case, 

BACTERIOLOGICAL  EXAMINATION.— Allhoug'h  buniiin  milk  is 
usually  considered  to  he  sterile,  except  in  some  cases  in  which  Ihe  woman 
is  diseased,  yet  Colni  and  Neumann  have  examined  the  milk  of  forty-eight 
healthy  women  and  have  found  bacteria  in  forty-three  cases.  These  or- 
((anisnis  were  mostly  represented  by  tlie  staphylococcus  pyogenes  albus, 
with  a  few  of  llie  slaphylococcus  pyogenes  aureus  and  the  streptococcus 
pyogenes.  They  found  fewer  bacteria  when  the  breast  had  been  emptied 
a  short  lime  pn'Viously,  and  more  when  there  had  been  u  stagnalion  of 
Ihe  milk  in  tlie  breast.  More  bacteria  were  also  found  in  Ihe  first  few 
drops  llian  in  the  last  ones,  and  from  their  experiments  they  concluded 
thai  Ihe  bacteria  enter  llie  nipple  from  wiUioul.  Tlie  conclusions  deduced 
from  Ibeir  ex  pen  in  cuts,  as  well  as  from  the  experiments  of  others  who 
have  met  with  similar  results,  seem  lo  show  practically  that  bacleria  can 
enler  the  rlucts  of  the  nipple  ami  penelratc  to  a  ^realer  or  less  distance ; 
also  that  the  milk  in  Us  course  from  the  yland  lo  the  nipple  washes  out 
Ihe  l)ai'lcriu,  uiid  thiit  we  cau  In  this  way  awoiint  for  the  presence  of  these 
orvtinisms  in  Ihe  milk  which  is  firsl  drawn  from  Ihe  breasi,  and  their 
allBerice  from  tliiil  wliicli  comes  later. 

litANAGEMENT  OP  FOOD  IN  EARLY  DATS  OP  LIFE.— 
Ynung  nnimals  at  birlli  begin  to  receive  their  noiirisbmonl  imniedialely, 
nml  a  rnrn-sponding  increusc  in  their  wei^hl  takes  place  from  Ibe  first  day 
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of  life.  The  human  infant  in  like  manner  should  begin  with  its  nursing 
early,  getting  what  it  can  from  the  breast  until  the  Hill  supply  of  milk  has 
come.  In  this  way  it  will  not  be  so  likely  to  have  a  laige  initial  loss  of 
weight  to  regain,  a  condition  by  which  it  is  often  handicapped  at  the  very 
beginning  of  its  career,  when  there  is  most  danger  to  be  apprehended  from 
a  depression  of  its  vitality.  Every  day,  every  hour,  is  of  the  utmost  im- 
portance in  the  early  days  of  life,  and  provided  it  rain  be  done  without 
detriment  to  thu  condition  of  the  mother,  the  sooner  the  infant  is  put  to 
the  breast  the  better  it  will  be.  During  the  first  twelve  hours  of  life,  and 
in  most  ciises  during  the  first  twenty-four  to  thiriy-six  hours,  owing  to  the 
inability  of  the  mother  to  supply  milk  for  her  infant,  scarcely  any  food  is, 
as  a  rule,  obtained.  If  during  this  period  tho  infant  is  restless  and  evi- 
dently hungrj-,  5  to  10  c.c.  {1  to  2  drachms)  of  a  sugar  solution  may  be 
given  at  internals  of  two  or  three  hours.  This  solution  should  be'  made 
by  dissohing  milk-sugar  in  sterilized  water,  and  its  strength  should  be 
from  five  to  six  per  cent.  If  the  mother's  milk  is  delayed  still  longer, 
something  additional  must  be  given  to  the  infant,  and  in  these  cases  the 
following  prescription  is  useful : 

Prescription  2. 

Fat 1.50  to  2.00 

Rugar 6.00 

Proteida (Whey-Prot*ids,  0.25;  Caseinogen,  0.25)  0,S0 

Reaction  slightly  alkaline. 
10teedings,each30c.c.  (1  ounce).  To  be  heated  tor thirtyminuleeat  iS'C.iiei'F.) 

Intervals  op  Feeding, — The  younger  the  infant  the  greater  the  meta- 
bolic activity,  and  hence  the  greater  need  of  frequent  feeding,- for  food  is 
required  not  only  for  repair  of  waste,  but  also  for  the  infant's  rapid  pro- 
portionate growth.  This,  with  the  increased  demand  for  additional  animal 
heal,  makes  essential  the  regulation  of  the  intervals  of  feeding  accordit^r 
to  the  age. 

The  inten'als  constitute  a  very  important  part  of  the  management  of 
breast  feeding,  when  tlie  quantity  is  regulated  by  the  breast  itself  These 
inter\'als  should  be  definitely  stated  to  the  mother  at  different  times 
throughout  the  nursing  period,  and  should  be  adhered  to.  The  following 
table  represents  the  intervals  for  an  average  breast-fed  infant,  but  it  should 
be  understood  that  the  inten-als  of  feeding  should  be  made  to  correspond 
to  the  stage  of  development  of  the  individual : 

TABLE  28. 

77i*  <la;i  feeding-  nre  mipjMJMil  to  begin  at  G  A.  M.  and  In  cud  al  10  P.  it. 

Kumber  of  Number  <d 

A^r.  liiKTVaK  FceillQgi  In  Xluhl  FeediDgi. 

2t  houn. 

From  birth  to  4  weeks     2  lioura 10  1 

4  to   8     "         2J    ■'     8  1 

2  to   4inontli8 'i\    "    ...    T  0 

"         4  to  in      ■'      ;t     ■'    fi  0 

lOio  12       '■       :[     "     ■>  0 
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Wheti  llie  milk  Ims  begun  In  be  |irii(iiK'ecl  in  llie  breast,  l!ti'  infant 
should  be  fed  oiire  in  two  hiuirs  during  tlie  rlay  aiid  once  during  llie  iiixbl 
until  it  is  sis  weelis  old.  Tin-  day  feedings  arc  usually  reckoned  from  H 
A.M.  to  10  I'.M.  Ttie  timo  for  IIlg  niglit  feeding  usually  found  to  be  iiLost 
i-onx'enienl  is  2  a.m.  Tliis  inlerval  of  two  liours  should  be  adhered  lo, 
allowing  that  exceptional  rircnmstances  may  ari.s«.'  in  wiiicli  the  p)iysi[;iun 
riinst  Judge  accordinj^  to  llie  individual  ease,  until  (he  .sixlh  or  eighlii  week 
is  reached,  when  the  intervals  may  be  made  two  and  orLe-half  liours.  and 
the  number  of  feedings  in  lln^  twenty-four  hours  eight.  At  about  the 
fourth  month  Ihe  intervals  can  he  made  three  hours,  ami  (he  number  of 
feedings  si-v.  Wiien  the  infant  is  two  rir  llnve  months  old,  the  iiighl  feed- 
ing can  be  omitleil.  The  number  of  feedings  at  ten  months  may  be 
reduced  lo  five.  Allowing  the  mother  to  have  as  many  linni-s  of  continu- 
ous steep  at  night  as  possible  is  especially  ijnporlant,  in  ord'-r  that  s!ie  may 
not  be  exhausted  by  tlie  kuk  of  that  regular  and  sulllcient  rest  which  is  of 
tile  utmost  necessity  for  ttie  production  of  a  normal  milk, 

Irn'gularity  in  nursing,  ton  frequerd  luirshig,  and  loo  prolonged  iider- 
vals  often  so  disturb  Ihe  tpiality  of  hfmian  nulk  as  lo  transform  a  perfectly 
good  milk  into  one  entirely  unhlted  for  the  infant's  powers  of  digestion. 
Thus,  loo  fmquenf  nursing  lessens  Ihe  water  and  increases  the  total  solids 
in  liiinian  ntilk,  making  it  resemble  in  a  eerliiiii  way  condensed  milk; 
while  too  prolonged  intervals  result  in  such  a  decrease  of  the  total  solids 
a.s  to  render  an  otherwise  good  milk  loo  watery  and  unfit  for  purposes 
of  nutrition,  however  well  11  may  be  digesled.  The  lesson  that  may  be 
drawn  fhim  these  facta  is  that  some  general  rules  for  Ihe  feeding  intervals 
should  not  oiily  be  recommend>-d  but  enforced.  The  mother  should 
neither  injure  her  infant's  digeslion  by  nursing  it  too  frequently,  and  thus 
giving  it  a  too  coucejitrated  lluid,  nor,  by  neglecting  lo  feed  it  otlen  enough. 
intiTlere  with  its  nutrition  by  giving  it  a  fond  llial  is  too  diluted. 

EvuiENCEs  OP  NoKMAi.  L.^nUTioN. — lu  jud^jiug  nf  the  rr'sults  (if  breast 
feeding  in  any  given  ease,  we  must  ftilly  appri-ciule  the  fad  tliat  it  is  the 
eijuililirium  between  the  digestion  and  nntritinii  which  constitutes  success. 
A  child  may  digest  its  nnik  perfectly  and  yet  drn]»  steaflily  behind  in  its 
weight  developmeril.  On  Ihe  other  hand,  it  may  make  salisfactory  gains  in 
weiglit  from  week  to  week,  in  spile  of  persistent  symptoms  of  gastric  ami 
intestinal  indig'-slioii.  In  either  inse  Ihe  indiealion.<;  fnr  regnlulinn  of  Ihe 
feeding  are  prcseiil. 

It  is  desirable,  both  in  breast  and  siibslilule  feeding,  to  keep  careful 
recopl?;  nfthi-  slate  nf  the  iligeslinri.  and  nfllie  weekly  gains  in  weiglil.  A 
child  in  whom  the  ei|uililiriinn  between  digeslion  and  assimilulioii  is  well 
estublished  shows  the  unmistakable  signs  of  good  iieallh.  It  is  free  ^m 
vomiting  and  cutic.  Its  sle<-p  Is  reslfnt  and  regular.  It  is  always  eager  In 
mirse  and  sulislied  at  Die  eutl  of  the  pre.-^cribed  period  of  litlecn  or  twenty 
tinmdeit.  It  cries  only  when  disturbed  by  urination,  defecniion  nr  liungcr 
MhoHly  iH'fiire  mirsing.     Ttie  nmvenieids  an'  regular,  one  orlwnaday, 

II 
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smooth,  of  a  light  yellow  color  and  inush-like  consistency  and  slight  faecal, 
but  not  fou]  or  sour  odor.  Its  weekly  gain  in  weight  is  r^ular  but  varies 
greatly,  according  to  individual  pcculiarily.  The  importance  of  weight 
development  as  an  indication  of  the  nutrition  of  the  infant  is  very  great 
and  furnishes  us,  both  in  breast  and  substitute  feeding,  with  the  most  valu- 
able evidence  of  all  as  to  the  success  of  the  feeding  in  any  particular  case, 
or  as  to  the  necessity  of  instituting  some  change.  See  p.  — . 

Regimen  of  Lactation,  Diet. — ^Thc  diet  of  the  nursing  mother  should 
not  essentially  differ  frnin  what  would  be  considered  to  be  a  healthy  one 
for  her  at  any  time.  There  is  no  special  diet  which,  under  all  circum- 
stances, is  best  for  all  nursing  women  during  the  period  of  their  lacta- 
tion. In  the  early  days  of  the  pueriterium  there  is,  as  a  rule,  more 
danger  of  overfeeding  than  of  underfeeding  the  mother.  The  tendency 
is  to  give  too  much  meat  and  solid  food,  with  the  result  that  when  the 
secretion  of  the  milk  is  being  estat)lished  the  total  solids  are  increased 
to  a  dt^ree  beyond  the  capacity  of  the  still  undeveloped  digestive  function 
of  the  infant.  Infants  in  the  early  days  and  weeks  of  life  thrive  better 
on  a  milk  that  shows  a  high  percentage  of  water  in  proportion  to  that  of 
the  total  solids,  A  rule  which  has  in  our  experience  become  almost  an 
axiom  is  that  the  n\ii}  of  the  individual  infant  is  in  inverse  proportion  to 
its  powers  of  absorhiufi  .solid  fund,  and  in  direct  jtroportion  to  the  need 
of  a  laiye  ainouid  of  wnU'S  in  its  fimd.  A  light  and  |ilt>ntiful  diet  should 
therefore  be  ^ven  to  the  rjmthiT  while  she  is  iimlined  lo  her  bed.  This 
diet  should  cimsBl  of  milk,  gruels,  soups,  vifri'tal)l('s,  bread  and  butter, 
and  alter  the  first  week  a  small  amount  n{  meal  once  during  the  twenty- 
four  hours.  When  the  mother  is  able  to  go  out  of  Ihi-  house  again,  and 
has  resumed  her  usual  habits,  the  (jujilily  nf  the  diet  can  be  very  much 
increased,  and  she  can  have  Ihe  usual  variely  uf  fund  repn'sented  by 
meats,  vq^eliibles,  milk,  f'rnils,  and  cin-als.  There  are  im  s|>ecial  kinds 
of  fond  which  un^  coiitiii-iiidicali'it,  prnvided  wt-  keep  the  food  within 
Uie  liiiiils  iif  the  oniinary  arlidcs  which  ciuiLmuiily  n;pn«ent  a  plain  but 
nutritious  diel.  11  is  very  imporlaiil  for  thf  mirsinj.'  imilher  lo  have  her 
meals  at  regular  iutcrvals.  and  durin^r  the  early  part  nf  Ihe  lactation  to 
take  food  somewhat  mure  fi-eipieritly  than  when  .'slie  is  not  nursing.  The 
additional  meals,  as  a  nilc,  should  he  maih^  up  of  milk  or  cocoa.  There 
does  not  seem  lo  be  any  advantage  in  addiiifr  any  special  beviTitces,  such 
as  beer,  mall,  or  slinnilaiils,  lo  her  diet.  Sh<^  should  receive  us  much  milk 
an  is  coinpalibli!  with  her  digeistion,  and  should  driiik  a  j>lenlirul  supply 
before  retiring  al  nighl.  This  with;  nintn^  of  food  for  the  nursiug  mother 
has  been  reconmiended  with  a  purimsc.  The  I'nod  of  the  uurshig  woman 
is  without  (h)iibl  closely  conm^cled  with  that  which  .stie  provides  for  her 
infant.  Various  substances  are  elimiiiated  by  the  mammary  gland,  and  we 
should  therefore  impri'ss  upon  molhere  the  iiii|)orlancc  of  a  carefully 
arranged  diet  when  they  are  nursing.  Certain  vegelaliles,  and  sometimes 
tish,  will  in  individual  ca-ses  affect  Ihe  milk  an<l  cause  discumfort  to  the 
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iiiraiil.  We  inusl,  (hen.  in  every-  raae,  seelt  to  delermiiic  wlikli  arilrin  of 
die!  may  lause  disturban'/e  in  Ihe  s[>eeiat  woman's  milk  secret  km,  and 
eliminate  tlial  arlirje.  Wu  slioiikl,  liowever,  be  verj'  careful  not  tu  pniliihiL 
lilts  speeial  arliile  of  diet  tmm  the  regimen  of  a  lai^'  number  of  v/oDien  to 
whom  it  mit;lit  he  of  benellt  rathi-r  than  of  liarm.  sim|ily  hecanse  il  lias 
afl'eded  the  milk  of  a  few  women.  For  the  avitrage  woman  a  pliun  mixed 
diet,  with  a  moderate  excess  of  fluids  and  profeids  over  what  she  is  nor- 
mally afrusloini-d  to,  will,  as  a  rule,  give  the  best  results. 

Exercise. — Exercise  has  so  conslant  an  inlluenee  on  the  ciianges  which 
lake  place  in  the  daily  sern-lion  of  the  milk,  that  the  mother  shoukl  be 
encouraged  to  be  out  "f  bed  and  to  walk  ai>out  her  room  as  soon  after 
her  conlinemenl  as  is  possible  wilhoul  injuiin^;  her  physkal  condition. 
Exerrise  is  so  impurianl  for  proinotintr  the  proper  {■iabonilion  and  eipii- 
libriurn  of  the  milk  secretion  during  Ihe  entire  period  of  laelalion,  thai  it 
should  always  be  insisted  upon,  and  rcfjular  hours  tor  walking  should  be 
as  delinilely  arranged  during  the  day  as  the  hours  lor  ealing.  The  exer- 
cise must,  however,  be  in  accurdame  with  Ihe  sln^ngth  of  the  special 
woman,  for  faliguc  has  the  same  deleterious  influence  on  Ihe  prodnclion 
■of  Ihe  ndlk  as  has  lack  of  exercise. 

DISTURBED  LACTATION. — The  disturbances  which  are  liable  to 
occur  in  Hie  coni-se  of  lactalinn  are  frequent  and  varied.  They  should  be 
studied  carefully  and  n.'cogni/.eil  at  once  when  they  occur,  or  Ihe  conlinu- 
aliofi  of  the  laetalion  may  not  only  be  inlert'ered  wilh  lint  be  prevented 
entirely,  When  colostrum  corpuscles  are  found  aller  Ihe  first  Iwu  weeks 
of  life  Ihe  milk  siiould  he  looked  upon  with  (hsirusl.  ami  special  eflbrts 
should  \k  madi-  lo  discover  the  reason  of  their  persistence,  and  to  prevent 
till'  dangers  wliiili  arc  liable  under  these  cin'umstances  lo  arise.  These 
dangers  may  \«-  nol  only  fi-iuii  eombJTialions  of  the  milk  clonu-nls  which 
an'  ineiunpalible  with  llie  iiifanl'.s  digestion,  but  also  fntin  the  dislurbances 
which  may  iirise  from  the  free  mannuai'v  uliniiiudinn  of  foreign  Tiialeriid. 

DiuKi-i. — We  know  thai  during  jK'riods  of  mmiiinar}'  ilisUirlmnce  Ihere 
is  a  nmch  gn-aWr  possibility,  than  when  Ihe  gland  is  in  a  normal  condition. 
of  tlie  direcl  Iraiisudalion  from  Ihe  blood  of  such  inorjrank'  substances  us 
arsenic,  ardimony,  lead,  iodide  of  polash.  niercury.and  ollu-rs.  taken  by  Ihe 
mother.  Well-iiutlienticated  cases  come  to  our  noliie  from  lime  lo  lime 
in  which  Injury  has  been  done  to  the  nursing  infant  in  this  way,  and  in 
which  even  deiilh  ha.s  occurred  from  Ihe  elimination  by  Ihe  hreast-milk 
of  certaiM  nrgiuiic  sulislances.  such  as  ccilehicuiii  and  morphine 

Tiic  gn-utesl  variety  ufsulistanccs  luive  bivn  found  in  tlic  milk,  but  no 
detlnile  mil-  11^  III  the  aitiount  of  this  chniinalion  Una  vi-l  I 
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HI)  thai  onr  kno^^  ledge  of  the  e\i.>^lenee  of  (his  process  is  vahuhii-  as  a 
prophylaelic  agaitisl  hurni.  rather  tliaii  as  a  means  of  direcl  benefit  to  the 
infiinl  in  ilisease. 

We  must  also  reeognl/e  Ihe  clinical  titcl  llud  Hits  elimination  may  occur 
Ml  nil)  lime  during  Ihe  nursing  period  In  Ihe  Jnv-nKts  of  wonieii  who,  !i;o  far 
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aw  we  i-jiii  iisri-rtuiii.  im-  in  u  [tcrfiM-lly  ticaltliy  cuiidilioii.  Thus,  cvlT)' 
]irac'tili<iMiT  lias  at  linifS  ilmihtlfSK  olwi-n-wl  the  laxutive  effwt  on  tlic  inbnt 
ol'  sui'li  ilriip<  Its  r<iMi)>oiiiMl  1i(|iiiirirt'  {luwdiT  f^ivi'ii  l<i  thi>  mother;  and  a 
rasi-  has  lately  idhk-  to  our  ijiilii-i'  \v)it>n>  iiii  infant  viiiiiitcri  for  wc4>ks  whili' 
litkiii;:  till'  milk  fmiii  llir  brcasl  <if  its  mullR-r,  wliu  was  itiiiisually  ucll 
ami  strung'.  I>nl  vvhn  was  in  t)ic  tiabil  uf  ilriiikiu);  a  rniisi<li>rablu  quantity 
of  |iiirl<-r  daily.  Atl<T  lli<-  |ioH<'r  was  miiittod  tlii'  vomilin^  i-cntut)  at  imi-c, 
and  iliil  tint  n'tiirn. 

These  IJiets  wjini  US  llial  tlie  nse  iif  dnijfti  during  tin-  periud  of  ludiUioii 
siionld  lie  tar  uiori'  liriiiti'il  tlian  at  nllirr  liuics.  and  that  fhi^'  modirinal 
Inaliiiertt  nf  ilise;isi-  in  inlinds  is  i'\ree<lin;rly  inexaet.  Stilinc  calhartii-s 
may  imt  only  .-n-l  rjiilitviinUily  mi  the  irdaid  tlinmifh  t)jv  maimiiary  cxrn- 
tiiKi,  lull  Jiiay  lissi'ii  very  doidedly  llie  ll'iw  iif  llie  milk,  and  even  (tttip  it 

ulldp-llliT. 

MEssTntATiox. — III  deeidin;;  whether  a  ri'tuni  nf  tlie  menstrual  period 
ni'iessiirily  eiinlra-indii-alis  llio  eunUnnalion  of  iinrsint;  \w.  (-annul  adopt 
and  follow  an  iiitk-xil>k-  rule,  hnt  must  Ih-  ^uidi^l  by  what  seems  bi-st  for 
Hie  individual  laKo.  Inranfs  atx'  at  limes  all'ected  ko  serinusly  by  thi!  alttT- 
alidii  in  Ihu  ennslitnoiitK  of  the  nulk  whirh  (itenrs  oiiee  in  four  wocks  that 
llieir  nntritton  is  markedly  iiitcrfen^d  nilh,  and  a  ihanp^  to  a  more  stable 
food  is  indiiiiled.  A;.';nti,  Mie  only  distnrbanrc  wliiili  may  arise  is  a  lom- 
)ior.»ry  ami  slii.'Iit.  diijestive  altaek  for  a  day  or  two,  which  apittUY-nUy  (.Iws 
not  malenally  all'eil  tlie  inlaiil,  and  makes  us  hesilale  tn  run  the  risk  <if 
dl•|l|■ivin^'  il  iif  a  fixnl  lui  wliich  il  thrives  duriiij,'  Iwerily-six  days  out  of 
Iwinty-ei^'ht.  JL  U  Itettor  nut  lo  be  loo  liiL-fly  in  eomlndini,'  from  the  bad 
sym|jtoiiis  ill  tlie  itifaNt.  that  we  sh'Hiid  al  ou'-e  wilhdniw  it  |termajio)iUr 
from  Hie  liri'ast.  lor  tin-  eidanieiiia  may  a|)|ie;tr  on<*<-,  and  llieii  not  atniin 
for  a  iiuiiilii'i'  of  months.  Hie  iiiranl.'s  jiowers  of  di;;estii)ii  in  [lie  mean 
Ihne  lii'i'oiiiiti^  so  niiali  more  fully  develo|ied  thai  Ihey  are  nnalleetiKl  by 
llie  milk  of  Hit;  ealanienial  |ii'riod.  Kveii  wh.-n  the  ealaiiieiiia  reeiir  n-fni- 
iarly,  the  ilislurbanee  wliiili  may  have  lieen  ^n^al  al  one  period  may  fi>r 
many  reiLsons  fail  to  n:iiir  al  the  ne^l  ;  so  thai  Ihe  i|ui'slio[i  is  ivdnccd  to 
whether  llu;  eom|iosilion  of  Hie  milk  shows  a  rerovi-ry  of  the  e(|uiiibrium 
of  lis  coiislilnenla  within  a  few  days,  or  ivnuiiiis  atVeited  lo  siivh  a  de|^>e 
as  to  fiidati^'er  Ihe  iiitifrrity  of  the  inliuil's  iinlritioii. 

Our  experieiiro  is  in  favor  of  allowing!  Die  infinil  lo  ennfinue  with 
thi-  breast,  unless  it  is  deeideilly  eonlra-iiidifaled  by  <ireimislan<'i's  surh 
as  liavL'  Just  ln-eii  nii-ntioned.  We  have  seldom  met  eases  which  oould  not 
without  |)i'riiument  injury  be  tided  over  the  small  aiiioimt  of  temjKtrary 
di^reslive  disliirliariie  which  may  arisi-.  Then'  have,  as  yi't,  been  too  few 
analvses  made  dnrinj;  Hie  ealanienial  |ieriod  lo  justify  ns  in  drawhig  any 
dcrinile  conclusions  as  to  Ihe  cheniical  status  of  Ihe  (|iieslion ;  but  the 
]irobaliiiily  is  that  the  milk  will  In^  foiinil  to  l)e  dt'ficit>iit  in  fat  and  to  have 
lis  |iroteiils  increased,  folliiwintr  the  };eueral  rtili-  of  disltirbed  ninmmary 
secrelioii.  and  thai  coiise<|iierilly  il  is  in  a  eondilion  lo  iiilerfero  Icmpiintrily 
with  liolh  tli^esfioii  ami  iintrilion. 
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pREnsAsrT. — A  tnucli  more  serious  (iia'slinii  iirisi-s  \vhi.'ii  tlic  nursinf; 
mother  becomes  pregnant ;  for  here  Ihe  almost  universal  cliuical  experi- 
ence is  that  the  infant,  for  various  reasons,  cannot  continue  to  be  fed  by 
its  mother,  it  bfinj,'  uiiustial  for  a  woman  to  have  suffideni  vitality  to 
nourisli  iirupiTly  Iji-r  liviuii  cliilil  an<!  ^owiiif:  ffi^tus.  The  danger  of  reflfx 
miscarriage  from  the  continual  irritation  of  the  mammary  gland  by  nnrsinjr 
we  |icrsonalIy  hnvf  liad  no  i-xpcrioMt'e  willi,  lint  this  is  inenliorinl  as  one 
of  the  dangei's  rLiritra-iiiditntiiig  llie  contiiniatioii  of  nursijig  by  a  [iri'gruinl 
woman.  Wo  must,  however,  here  also  not  judge  hastily,  but  take  all  the 
rircumstanccs  of  the  case  into  consideration  befoiv  deciding  nn  a  measure 
of  sucii  vilal  iiiiportanie  to  botli  child  and  littus.  II'  tlie  mother  remains 
strung  and  vigorous,  and  the  analysis  of  her  mill;  sliows  no  deterioration, 
while  the  infant  is  a  delicate  one  just  beginning  lo  thrive  on  its  rightful 
supply  of  natural  food,  or  if  it  is  during  a  hot  period  of  the  year,  and 
especially  when  a  wet-nurse  or  feeding  from  a  milk-labondory  camiol 
be  employed,  it  will  ollen  be  wiser  to  take  some  risk  and  continue  the 
nursing  for  a  certain  time,  perhaps  six  or  eight  weeks,  and  then,  according 
lu  circumstances,  gradually  to  substitute  another  Iboil.  Almost  every 
case  will  differ  in  the  questions  to  be  decided,  and  must  be  judged  on  its 
awn  indications  and  contra-indications,  always,  iiowever.  recognizing  the 
accepted  rule  (hat  laclalion  and  pn-gnancy  are  usually  incompatible. 

Acute  Illness. — It  is  diiricull  to  lay  down  rules  as  to  the  management 
of  breast  feeding  when  llie  mother  is  taken  with  an  acute  illness,  in  no 
case  should  Iut  interest  be  satriliced  for  the  sake  of  the  child,  for  modern 
methods  of  substitute  feeding,  iidelligently  applied,  are  so  well  developed 
that  a  physician  should  mil  hesitate  to  wean  iiii  infant  if  thi'  mother's 
tiealth  makes  this  di'sirable.  In  the  acute  fevers,  not  septic,  bacli'ria  do 
not  appear  in  tlie  breast-milk,  and  if  Ihe  strength  of  the  molher  permils, 
nursing  may  be  (■ontinucd.  If  (here  is  lubei'culosis  in  the  njolher,  or  a 
strtuig  ti  iiilency  towards  it,  nursing  is  contra-indicated.  In  suppurative 
inllummulion  of  tlie  manunary  gland  in  puerperal  and  other  septic  condi- 
tions, t>acleria  may  be  eliminated  in  the  milk,  from  wliich  il  is  well  to 
protect  the  infant.  In  diphtheria,  whooping  cougli,  and  severe  fomis  of 
ronlagioiis  diseases  it  i:^  safer  not  In  permit  nursing,  althougti  it  has  been 
shown  that  u  certain  amount  of  immunity  is  often  conveyed  to  the  infant 
llirough  the  nntk,  in  cases  of  measles,  scarlet  fever,  diphtheria,  mumps, 
and  typlmid  fever,  probably  from  the  elimination  of  immune  bodies.  The 
uculir  diseases,  if  severe,  ollen  cause  the  milk  entirely  to  disappear,  even 
when  Ihe  nursing  is  continued. 

MANAiitiiENT  OK  I)i:-TtRiJEU  LACTATION. — ^The  nuTsiiig  tuutlier  is  inclined 
to  believe  that  if  shu  feels  well  and  strong  her  milk,  must  be  good  for  her 
infant  under  all  circumstances.  She  therefore  freiinenlly  transgresses  the 
rules  whicli  are  necessary  for  keeping  her  initk  in  ei)uilibriuni,  and  she 
should  be  made  lo  understand  that  sometimes  abnormal  variations  are 
liublc  to  arise,  however  good  hor  general  hcallh  may  be.     She  is  simply 
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fulliUiiitr  n  fask  iU-iiiatuk>«l  by  luilun.'  TriHii  Ihuw-  who  iK'or  i-htldreri,  aiid  her 
duty,  when  oiK'o  she  )ias  iindfrtakHii  tii  iiLirs<-,  is  (n  prvvcnt  as  much  as 
jKissiblo  lhcs(>  variations  by  n^ulaliiig  ht-r  life  to  a  iioniuil  standard  and 
avoidiii)^  csritoment.  Both  iif  tliosc  rcquisitos  of  a  normal  lactation  rome 
^vitliiii  the  (iroviiice  of  the  physician  to  explain  as  he  would  any  other 
branch  of  rational  modiriue.  He  should  impress  upon  her  that  emotional 
mothers  do  not  make  good  nurees,  and  that  the  physiolt^cal  influence 
of  the  emotions  on  the  nervous  system,  with  its  resulting  changes  in  the 
mammary  st><retion,  has  necessarily  a  much  wider  rat^>  in  women  who 
are  subjecled  to  the  customs  and  vicissitudes  of  modern  life  than  it  has  in 
those  who  live  in  a  mon-  natural  way. 

The  following  table  shows  the  percentages  aud  <onibinations  which 
are  likely  lo  occur  hi  abnonnal  milk: 

TABLK  2a 

i'A'jjriny  tiipieal  analiinea  •;/'  a  Huniuil,  n  pimr,  iin  nvrr-rirh.  and  a  Imil  liiimaii  brrml-tnilk. 


F«t 

Normal  HI  Ik. 
{I{t«]lliy  lift' 

anA  Innd.) 
i 

PHir  MlJk. 
(HUrrstian.) 

1.10 

Ol-tr-rti-h  Milk. 
(Kk-lifnillnt:; 
Iftck  i>f  exvr- 

C-lMT.) 

ri.io 

nvl  Milk. 
( erpgnancT. 

0.80 

, 7 

1.50 

4.00 

3.50 

6.00 
4.60 

0.15 

O.IMl 

7. 'it' 

o.a) 

111.311 

0.0» 

12.(-.5 

Total  Miliil- 

in.39 

S7..15 

ii^.ai 

100.00 

H:1.70 
1(10.00 

81t.(il 

UK).  00 

100.00 

The  tenns  poor  and  bad  milk  are  merely  reliitive,  and  in  common  use 
do  not  have  a  definite  meaning.  We  have  adopted  the  terms  for  the  pur- 
pose of  shnplicity  and  to  distinguish  a  milk  which  can  be  restored  easily  to 
a  normal  condition  from  one  in  which  tlie  dilTiculty  of  sii'h  restoration  is 
very  great.  By  a  poor  milk  we  mean  one  which  represents  a  condition  of 
lack  of  nourishment  or  starvation  in  the  mother,  but  one  which  can  easily 
be  clianged  by  the  proper  feeding  of  the  mother.  In  this  case  the  normal 
mechanism  of  the  mammary  gland  lias  not  been  interrered  with.  By  a 
bad  milk  we  mean  one  which  represents  a  profound  disturbance  of  the 
mechanism  of  the  mammary  gland  produced  by  many  causes,  disease, 
pregnancy,  and  especially  extreme  nervous  conditions  in  the  mother,  and 
one  which  cannot  be  easily  changed  to  a  good  milk. 

Whatever  the  cause  may  be,  the  characteristic  changes  produced  by 
disturbance  in  the  mammary  secretion  are  usually  the  production  of  gas- 
tric or  intestinal  indigestion,  and  if  long  continued,  either  of  loss  of  weight 
or  retarded  physical  development.  Sometimes  the  vomiting  and  diarrhtsa 
are  accompanied  by  symptoms  such  as  pain,  fever,  convulsions  and  shock  so 
severe  as  to  suggest  poisoning  by  some  substance.  One  sees,  therefore,  all 
grades  of  disturbance  from  the  mildest  forms,  cliaracterized  only  by  slight  dis- 
comfort and  regurgitation,  to  the  alarming  condition  of  intestinal  intoxication. 
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Causes  aiUii^  in  sm-h  a  way  as  lu  weaken  tlie  milk  as  a  wIkjIo  and  Icsseu 
till.'  quanlily  ivsull  unly  in  the  rfsdessness  aiitl  imtabilily  during  the  day, 
sleeplessness  at  night  and  malnutrition.  In  such  cases  careful  observa- 
tions of  tlie  weight  develojmient  and  Uie  digestive  functions  furnish  the 
indiaitions  as  to  the  wisdom  of  conlinuing  llie  breast  feeding.  Bad  breasl- 
Diiik  may  be  as  productive  of  danger  to  the  child  as  an  improper  modifica- 
tion of  an  impure  milk-supply.  In  normal  breast  cases  very  lillle  super- 
vision of  the  feeding  is  necessary  aside  from  the  regulation  of  the  number, 
intervals,  and  lengtli  of  feedings.  In  the  managenietit  of  the  pathological 
cases,  liowever,  the  greatest  dilTicully  is  often  experienced.  The  treatment 
is  of  two  kinds,  that  directed  toward  the  mother,  the  source  of  the  trouble, 
and  that  whicti  applies  to  the  infant. 

One  should  never  lose  sight  oftiie  fact  that  the  most  important  under- 
lying principle  of  all  is  the  removal  of  llic  cause  affecting  tlie  mother.  If 
habits  of  life  or  family  worries  are  at  the  bottom  of  the  Iroidjle  no  rules  which 
can  bepven  will  avail.  A  mother  is  often  in  a  very  weakened  condition 
following  labor.  Her  digestion  and  health  must  be  attended  to  according 
to  the  general  principles  of  hygiene  and  tlicrapeutics.  Tears  of  cer\'ix  and 
perineum  should  be  repaired  as  soon  as  practicable.  Fresh  air,  exercise, 
tonics,  aids  to  digeslioji,  laxatives  and  proper  food  should  be  prescribed. 
Above  all  she  should  be  encouraged  in  her  hopes  that  she  will  iti  time  be 
able  lo  nurse  her  offspring. 

ThelTGatmeiilof  the  infant  in  the  great  majority  nf  rases  will  be  wholly 
through  tlie  mother.  It  will  be  necessary,  however,  in  the  more  difficult 
rases  to  take  the  cliild  temporarily  from  the  breast  and  to  give  il  a  proper 
modified  milk.  Tlie  motlier's  milk  ls  then  regularly  wilhdrawn  by  means 
ofn  breasl-pump,  while  her  own  treatmcTit  is  being  carried  out.  This  will 
n-tievc  her  of  the  anxiety  she  naturally  feels  from  noticing  the  effect  of  her 
milk  upon  her  child. 

Wlicn  Ihe  symptoms  of  indigestion  are  mild  the  baby  is  kept  upon  the 
bn-aat-niilk,  and  while  the  moUier  is  being  treated  the  symptoms  in  Uje 
infant  are  met  by  appropriale  remedies.  If  the  vomiting,  for  instance,  is 
due  to  a  milk  that  is  abundant  but  too  rich,  Ihe  nursing  period  may  be 
limited  to  the  fore  and  middle  milk,  while  the  stripping?  are  withdrawn  by 
a  breast-pump  and  discarded.  Or  if  the  i|uanlity  of  Ihe  milk  is  scanty  and 
the  quality  too  riih.  Ihe  li;iby  may  be  given  boiled  water,  or  diluted  lime- 
water,  or  a  weak  bicarbonate  uf  soda  solution  before  each  nursing.  If 
Uu're  is  inlcstinal  indigestion  with  loose  movements,  bismuth  in  three  to 
five  grain  doses  may  be  tried  from  three  to  six  times  a  day.  A  new  prepa- 
ration, known  as  "milk  of  bismutti,"  makes  a  very  satisfactory  form  in 
which  to  prescribe  the  bismuth  in  suspension.  Constipation  is  best  re- 
lieved by  small  iloses  of  njilk  of  niagnesia.  Cnlic  that  persists  in  spite  of 
rt>giilalion  of  tin-  bowels  and  dilution  of  lln-  milk  as  pn-scribed,  may  in 
some  lasfs  be  relieved  by  ten  to  twenty  drop  doses  of  essence  of  pepsin, 
or  l>y  thn-e  to  five  grain  doses  of  SHcchnrati-tl  pepsin  before  each  nursing 
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Tilt?  fiilliiwiiijr  iin*  some  cif  llio  riilt-s  wliiih  will  lie  found  of  use  in 
Bitenipliiig  fi>  improve  llu>  ipiality  of  llii>  l>n>nst  milk: 

llfiirrni  I'ritti-i/iliT  fi-r  lliiiiliiiiff  in  wnnaifiiig  ii  PlniiirhHi  Zjmdatiim. 

IVi  iiH'n'ii-i- ill.' toinl  ijimntity Jin-miM>  prDpnrtinnatoly   the   liquids  In  th<t 

iiiothiTV  ili<-t.  nti<l  eiiiiiunifrp  hf^r  to  Iwltevi* 
ihul  kIii-  will  Ih>  i-iiMtilnl  ti>  iiun>o  kir  Infant. 

T"  ilii'nitM-  tlx'  lotnl  ifiiiiMtitv Ihi'H'iiM-  {iniiHirtinnaMy   ihi'  liquidii  In  the 

I  Itnn'K  ii<i'<i»arv.  ^  imitlicr'A  dii-t. 

T"  iin'r>'nsi' lli>' tiitnl  ■Jilidft Sliirtni  lln-  nurshif;  iiiti-rvMln ;  (Wn«a«  thw 

I'xiTi'i-u- ;  ilii'niiM'  l)ii>  )iri>piirti(>ii  iif  liquids 
ill  th<'  iiii>th>T'H  dii't. 

T<>  iliv'n-ni-  ll»'  Ii>|h1  wiliilh   I'ri'liiiiK  thv  iiiin>i[i>i  ititfn'aU ;  iiicmu«  thp 

■•iLi'K-iFi- ;  iHcri'iiH'  till'  pni|i(>rtiiiii  of  liquMn 
ill  til''  iiiiHIkt'i-  did. 

T'l  iiii'ii'ii"!'  till'  fMt   IiHTmw  x\v  pniportiiin  "f  im«t  iu  Ihtf  di<>t 

und  tif  fH(K  which  iin>  in  u  n-adily  dlgntililp 
mid  iiiviiiiiliibli'  R'nii. 

Til  d'HTi'MFif  tin-  flit IJiiTwu*'  tln'  jiriijuirtiini  i)f  iiiiiit  in  the  did. 

T"  iiifivii-i'  ihi'  |>n>ii'idB Dn'H'B'p  till'  <'xrrfli-i'. 

I  Vi-rv  rari'ly  indiciitiil. ) 

Til  ilnn^ii-i'  ill.'  ]iriili-ids Tni'n>unc  thr  I'Xcrc'iiii' up  in  tlipllinitnf  fktieiir 

fur  the  iiiilividuul. 


Ill  alleiiiiiUiig  to  foriiiiilate  nili'S  wo  must  nnrk-rstantl  tlial  we  arc 
ilfalinjr  Willi  a  subji'il  nf  wliiih  vcrj'  lillli>  is  known  Jefinitply.  We  can, 
IlicrfCoiv,  at  iirescnl  only  slate  our  exiit'rifntu  in  a  large  nnniber  of  cases, 
and  give  soriit,'  general  idea  of  liow  we  can  recc^nlze  wliellier  wc  are  deal- 
ing witli  !i  l)ad  or  poor  milk  rotlier  tliaii  with  a  normal  variation  of  a  good 
milk.  'J'liis  knowledge  of  tlie  variations  wliicli  lake  place  in  human  milk 
is  of  the  ulmost  clinii-al  iinpnrlanee  during  llie  period  of  lactation,  for  it  is 
the  only  means  ))y  wliicli  we  can  dcrlili'  dcfinilely  and  intelligently  many 
vital  questions  in  liiis  period. 

Instances  have  roiitijiually  hei'H  hnuight  In  onr  notice  where  infairts 
have  heen  allowed  either  to  continue  with  their  mother's  milk  when  they 
were  not  tliriving  on  it,  simply  because  it  was  mothers  milk,  or,  on  tlie 
.otlicr  liand,  liave  heen  weaned  from  their  motlicrs  for  what  would  evi- 
dently liave  heen  insulTLcietit  reasons  liad  tlie  case  been  thoroughly  under- 
stood. In  holh  inslances  a  proper  knowledge  of  what  can  be  done  with 
human  milk — that  is,  with  the  management  of  its  different  constituents  by 
in<Teasiiig  or  decreasing  (heir  relative  proportions — would  have  been  of 
benefit  to  both  mollier  and  child,  and  in  some  cases  would  have  saved  llie 
life  (iF  the  latter.  This  lack  of  knowledge,  or  rather  lack  of  adaptation  of 
the  knowledge  which  we  possess  of  this  branch  of  medicine  is,  to  say  the 
least,  reprehensible,  and  in  oilier  brandies  of  our  art,  wliich  are  more  intel- 
ligently and  carefully  studied,  would  be  deemed  inexcusable.  Physicians 
are  conlinually  stating  to  their  palients  that  human  breast-milk  is  the  best 
food  for  infants,  and  at  the  same  time  are  content  lo  ignore  the  very 
principles  which  would  make  their  slnlemenls  true.     We  should  under- 
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stand  lliat  wliun  wo  speak  of  Hip  su]>rriuri(y  uf  lurast-niilk  as  a  I'uoil,  wp 
mean  good  avurage  bn.'ast-niilk  and  for  tlie  averaj^e  infant. 

A  sedentary  llfu,  witli  abundance  of  rich,  mixed  food,  provided  the 
woman  Itas  n  slrong,  healthy  di;,'fsti(in,  appears  to  increase  the  total  solids 
and  to  decrease  the  water.  Tliis  increase  is  almost  always  in  Uic  fats 
and  proteids  rather  than  in  the  sugar  and  mineral  matter;  in  fact,  the 
marked  variations  in  hiunaii  milk  art'  almost  always  shown  in  llie  fat  and 
proteids,  and  hence  onr  attention  must  almost  invariably  be  directed  tci 
correcting  these  elements.  This  is  fortunate,  as  we  know  of  no  special 
treatment,  except  on  very  general  jirinciples,  by  which  we  can  alter  Hie  pro- 
portion of  sugar  or  salts  to  the  other  constituents,  A  meat,  or  rather  a 
nitrogenous,  diet  and  fat  in  an  easily  digestible  and  assimilable  form  in- 
crease tlie  fat  ill  breast-milk.  The  pmteids  are  more  dillieult  to  deal  with. 
They  have  a  tendency  to  increase  in  very  bad  and  in  very  rich  milk.  The 
problem  which  we  have  to  solve  is  almost  always  how  lo  decrease  them, 
no  matter  wliat  the  milk  is.  Onr  knowledge,  unfortunately,  concerning 
a  sure  means  of  ri'ducing  the  prfiteids  is  very  limited.  Practically,  liow- 
ever,  we  liave  found  that  when  the  woman  is  in  good  health  it  is  physical 
exercise  which  we  nmst  insist  upon,  preferably  walking  in  the  open  air 
and  within  the  limits  of  fatigue  A  walk  of  from  one  to  two  miles  t\nce 
daily  we  have  found  to  be  about  what  tiie  average  healthy  woman  in  New 
England  needs  to  reduce  the  pen'entage  of  the  prritoids  in  her  nulk ;  but 
Ihi'  ammmt  uf  exeri'ise  must  be  carefully  regulated  acirordlng  to  the 
physical  capabililies  of  tin?  individual. 

Bearing  iri  mind  these  siruidc  rules,  and  having  detemuned,  by  means 
of  an  analysis  or  analyses,  Ihe  can.'*o  of  the  special  disturbance,  it  is  ofleti 
possible  to  regulate  the  nui-siiig  period  in  lases  in  whi'^h  a  lack  of  Ihis 
knowledge  would  neccssiiate  weaning.  In  Ibis  way  also  serious  harm  to 
the  infant  may  be  avoided. 

The  following  taljles  represent  tlie  changes  which  took  place  in  the 
milk  in  certain  ca^^us  of  disiiu-bed  lactation. 


TAHLK  30. 

^I^Hlt^lln  JMilk.) 
Skttoinff  the  injfvfnea  nf  n  liLrnrinuii  lljr  ,.ii  n  jur.rli/fr-l  hut  Jimtthit  tfrt.nurf, 

I.                        II.  111.  IV. 

^.      ,    T«u  iU>-,  T*r..ro  "if,*;/"*!  •':' ';'"    i-.«a«.a<^iBna« 

B  mnnili. 

M *-(»■}                0.72  6.«  5.M 

Su^r 7.00                0.75  S.26  0.60 

?r>(cid*. .   l.M                  2.o3  4,61  3.00 

Mltieml  LiBltitr ...       0.15                  O.TZ  0.20  0.14 

T«.i.i«.iia. iTiir.            iij.aa  liLEO  iTu 

■ffM-r 87.35               8(1.78  ea.fiO  $(.S0 

100.00      100.00  100.00  100,00 


i;iK 


I'KIHATfUCS. 


TAIILK  ;il. 

{J/HmiiH  M.fk  ) 

SSotiiinfi  a  bad  milk  and  unr.  vtAlcA  it  »«»  im/i-mHil.!  (.,  maHaire  on  ttmount  i-f  tie  ftHtlnmd 
Tf^Hrrfif^  *'J  IfiA  mine  --tmsr^  itnnttlrt'ffnt  tinotit/tifi. 

Kuotloni  (Muiiig  db- 
>""■'"'.  turt«iice  lu  liitum 

dlKntlnn. 

Fat 1.00  0.U3 

fluiwt 7  00  G.80 

Pii'tiiiU 1.00  4.21 

Sliiif  >ii1  inattiT 0.16  0.20 

Tutal  ftjlid- 12.85  10.88 

WMor eT.8G  89.17 

ioao»  ioao0 

TAJM.K  ;«. 

I  llaman  MUk, ) 
S/unirin^  a  iitilk  y-tnUr  (•/  tHiiHa;ie,  Inrwi^tr  Ihr  iifit/ni;  thuuiih  rj-rltahle,  tfuji  able  and  irilliNg 

lu&iitilciiiiKlnilly.        ItiCiuil  <loliij[  wvll.       Wci-nuna  pnr 
>'onnn1.  Oilic        Motlii't  MmhiT         ftftcr         TMedbutBM 

befnri' ircHliiii'iit.         tnntuiEiii.  inn] 

F»t. 4.00  ltl2  8.20  8.04 

Suf-'iir 7.00  0.10  0.40  0.80 

Pn.(.>i.l^ \Sa  8.r,4  2.B2  3.82 

Minirul  iiiiiitiT 0. lo  0. IT  0.18  0.12 

Tot»l>.iliils vim:,  UAZ  iTsO  12.08 

■W»Wr 87.35  88.-J7  87.70  87.92 

](N).(>0  100.00  HO.00  100.00 


III  tlifl  above  case  the  iiinther  Mas  very  inTVdus  and  wishnd  lo  nurse 
her  iiilaiil,  but  thuiiglil  Ihal  she  could  iml,  as  she  liml  bit-u  disrouraifed 
hy  hiT  niiivie  and  jiliysiiijiTi.  She  was  Ihuii  lnld  Ihat  slu-  cduld  nurse  in  a 
week,  if  in  Uie  mean  time  she  tti<»k  iinijHT  ToihI  and  cxt'niKc  and  withdrew 
the  infant  from  llie  biviisl.  This  she  did,  and  liad  her  bi-easts  re^Iarijr 
pumped,  with  good  results. 

TA]{1,K    33 

{]r>i.,i,i>'  .Mii/i.) 

Numiiil  CHiain.-iiia,  S'Vi'n  Iiays  nlU:T       Fort;  Ddri  alter 

&'('[iii>l  ]«>'.  CHliiiiii'iiia,  Cntun^nla. 

Fat. 4.00  1.37  2.(12  2.74 

Suiriir 7.00  li.  10  (i.-'i-j  (l.ar> 

rn.U>i.i- l.-'-O  2.78  2.12  0.98 

i1ii,..inl  iiiutf-r...  0.16  0-1.)  0.15  0.14 

Tobd  ».ili<i> 12.05  1(1.40  10.84  10.21 

Wuttr. 87.36  8H-(«  8!i.  16  89.70 

iiHi.«u  "mToo  100.00  100.00 
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TABLE  ;M. 

■   (Human  MUk.) 

r  a  milk  in  vthieh  the  prMaiU,  teiich  vrere  dudurbinp  ihr  infonf,  eould  not  ie  rt-iuecd 

uHlii  (A*  maiJicr  luun  m"'/'  I'l  walli  eomfortaUy^  und  thim  ••■ilhiiut JatiffHe, 


IionnaL 


Put 

Ru)iHr. 

Prowid* 

Mlncrul  inulttr, . . 

Tolnl  follds, 

Waver. 


4.00 
7.00 

i.ao 

0.15 

VIM 
87.35 

1(XI.0U 


lulm.t     nllli     mile 
mill  loniltkiij:. 

no    cJttri'iar    mid 
VPrj-rtrli  (i>™l. 

3.03 

e.10 

0.1S 

18.^ 
86.60 

100.00 

TABLE   35. 


IntBTlt     U     1' 

■fore. 

Motlu'T   »a 

kUiK 

liili 

lit  illjlliK  wplL 

two  milr-*  rjnilj, 

Ml 

Ukt    wMlkiTii; 

l>ut  Imvhrg 

lltls- 

u 

1  lllllts.     Hjisy 

l^is  from  u[H!<>in- 

tiiinf?,  luiMJ^irn 

Intialile  sbiira. 

0.65 

8.84 

5-2Q 

6.80 

a.8a 

3.41 

0.18 

0.16 

9.  no 

12.41 

1)0.10 

87.69 

100.00 


loaoo 


S^otnuff  Aoiff  a  mPk  am  be  innnaged  ahiU  thr.  nurnnii  in  rontiHUtd. 


Nonuftl. 


•t 4.00 

Sugkr 7.00 

Pralcid*, 1.60 

Minrrnl  mrittiT    0.16 

T<««l  w.iiiU..-  ia,ii5 

Water 87.35 


iQfuit  two  WHlkl 

olil.  with»^rioiu 

tynijiUitni'  Mnj 
[ittlu.  MuUier 
eatlDf  much 
m«>t  uid  taking 
no  eierclte. 
3.44 

G.eo 

3.90 
0,20 

111.20 


^f other  walking 
mid  i-axlng  K-is 
mejit.  Infant 
entirely  welL. 


2.on 

U,70 
I.BB 

0.1S 


Infant  when  four 
mcintii.-  'ilrl.  Willi 
inJn  and  illiir- 
rtiiut.  Mother 
nut    wDlktng    Hi 

UlUI'll. 

R.OS 

T.fKt 
2.2:^ 
O.llt 


liilantdoiDitweU. 
Muthtr  walklnit 

twi>  UlIlK  dsJI]t, 
MUkdniiTcduiio- 
lltth. 


a.i9 

£.00 

l.« 

0.10 


100.00 


100.00 


10,32 
8S.C8 

100.00 


13.  SD 
8)1.01 

100.00 


10.78 


10U.UU 


iAs  is  seen  from  the  last  analyses,  the  infaJil  did  not  do  well  iinfil  the 
other  began  lo  exercise,  and  at  four  inontlis  it  wa.'^  apaiii  allei-led  by 
apparently  the  higli  percentage  uf  the  proteids.     The  inTant  was  eonsid- 
erably  under  the  weight  corresponding  to  that  of  the  average  infant  of 
four  months.     It  was  I'oiind  to  nurse  l\veiity-(lvi;  niinuU-s  at  a  time,  and  by 
calculalioii  trom  its  weight  before  and  aJlcr  nursing,  it  was  found  to  take 
from  HO  to  ilO  cc.  {'20  lo  30  drachms).     This  anumiit  being  larpfT  tlian 
ift  ]iroUd)l(-  size  of  its  stomacli  demanded,  Ihe  time  of  llie  nni'sing  was 
uccd  to  twifnty  tmiiutes,  and  20  r.c.  (5  drachms)  of  sterilized  water 
fnre  piven  III  till;  middle  of  the  nnrsini;,  thui?  rhanv'in^  the  percentitge?  in 
e  milk  to  the  llgun-s  whicli  are  represented  in  Uic  lust  column.     This 
Iculatinri  is  on  the  basis  of  100  c.c.  (25  drachms)  lo  oach  nursing. 
So  lonn  :is  this  melhod  of  feeding  was  adli>  rrd  lo.  the  infant  did  well. 
■I  wn.<»  I'vidf-nlly  a  laise  in  which  the  infant  lould  not  ili^^-sl  over  two  per 
cent,  of  proteidji. 


J4(i  I'KniATIUCS. 

TABLE  *>. 

{Hiiiimn  .ViVX-,) 

lU,„u-!i-<i  Ih'il  rnn  /i-r  a  l-Hff  iiiirrrat  Ihr  hrnuU  mail  hr  jmrnpnl  ami  thf  rrimlf  hf  a 

tHrrrimftrf  Hiirnim/. 

]iifitiil  nliiiuiiiii  iK-n'oiu  Infant  nbnirlm:  iki  uric 

KyiiiinntiH    mul    muith  ai-i'l      aiwl      lhHvln«. 

.S'lirnu.).          uri«      u'lil.        Jl.illicr  MiithiT    walkliiit    tm 

MkliiKii»i'i<Ti-]M>  and  nilln   kml   um  ruXlUK 

miii'li  r1i-h  (onil,  inui-h  iiH-«t. 

F..t  <-""                         ■■71  2.G7 

fiiit'sr 7.0(1                         4.IK)  fl.li» 

Pn.t.id-H 1-W                         4.2!t  8.18 

Mimnil  mMftcr 0.  l.'i                         (1.10  ai7 

T.-Uil  wilid- li'l-'i  U, 111  12.112 

WKt.r M7.a.-.  J»r,.(ll  B7.1W 

100.00  TixToo  liw^ 

III  tilis  <aw  Ihc  infant  was  withdravvn  rnini  tlii'  bn-asl  temporarily, and 
llii'  Jjn'Jtsls  ]iuiii|it'<l  fiir  IwTnty-si'vt'ii  diiys.  WKcii  Ihc  aiialj'sia  proscntpd 
llii'  lijfim-s  sit'H  in  tin-  last  cnliitnii,  tin-  milk  was  Ircatod  by  dtliitinff  it,  as 
in  till'  pn-vidus  i-jisc,  and  llic  infant  was  piil  back  In  llio  breosL 

TAiiLK  s:. 
(ifuman  .yrnk.) 

Slfiii-'iHii  flu-  mill'  •/  r-t'iiii'ni/  fill-  liiTrixt-mi/t  liii  iHimniiiHfl  nvM  an  mipriimunHfi  mur, 

Htirt      fallliiK.  IrilHiit     iHit    nn 

MnlliiT  tiiirx-  l«iltlr,  Hri'tot-    Ki  iriliie    In- 

in-lHMiun'iiik-  iniininl  .'ViTy       I'numil  lii  iin>    KkIItik    nueb 

Irrpiriilnrly.  (nur        Imiin'.       mlli-i.      SioBll       rata.1.      Eier- 

Konanl.       im^iilitr    ui»1  MhIithIi:    cx-       miiouiit     «(       dtetbcMBM. 

t  m  ]•  ni  !"■  f  f  rilsi-.— <in.'       mini. 

iiu<<4<t        r<Kii1.  imlv.        Kiill 

Ntr*x.u>i.  \n*r-  n-KuhiT     illi't. 

rii-<l'''>ri'tiiiciii.  TrHihjiiil. 

F..t 4.110                    ll,:l4  ■.■..-24                    ±70                    4.M 

Simtir T.lKi                    -"..411  .'..4.".                    -VO.'.                    «,00 

l'prt..i(is \.w  ;i.(ii  a.!i'.  a.m  8,42 

MiN.Tal  Nmil.T...       O.l.-.  0.18  O.ir,  O.-JO  0.17 

T-tHlM.IiiN l£iir.  l..si{  i-J.W)  1 1. TO  14.48 

■\VllliT M7.;i.l  Wl.47  ST.ai  W^.-IO  «fl.r.7 

HHi.i"!  HKLoi)  n)ii.(Ki  11)11.01)  100.00 

Till'  IjihI  i-asi;  rcprcscnls  a  Iwid  milk  fnnn  llii>  failnro  of  the  liotilthy 
nuilhof  to  ciiiifonn  In  tln'  rules  of  laifation.  This  had  milk,  represented 
ill  the  soroiid  cnhiiiin,  had  to  bo  made  hit"  a  rirh  milk  by  n^Iar  feeding 
lioftire  any  atteinpt  rouhl  be  made  to  allcr  thi>  ralio  of  the  canstituenls. 
Tile  pntteids  wen;  then  reduced  sumcwlial  Iiy  exenise,  and,  after  the 
brejusts  had  been  inmipetl  fur  two  wuek-s  the  juialysis  slimved  thepereent- 
a^es  a.s  represented  in  the  last  luhimn.  The  milk  wu-s  Ihen  diluted  with 
sieriliwd  water,  an<l  the  infant  was  put  to  the  breasl  and  did  well ;  in  fiict, 
was  earned  tIirou(;h  an  attack  (if  relro-pharyn(,'eal  abscess  with  this  breast- 
milk. 


FEEDTXO. 


I-ll 


The  dt-'orcase  in  the  (tilal  (|iuuitily  ol*  tlie  milk  is  of  ordinary  occurrenco 
Lat  any  tiicio  during  laftalion,  but  if.  is  most  coinniori  among  civilized  races 
fat  about  the  eightli  tn  the  tenth  inonlh.  When  It  occurs  early  in  the  lac- 
laliiiii  il  i<i  very  disheartcjiirij;  to  the  mnljier  il'she  is  desirous  of  coutiniiliit; 
tier  niirBin^.  She  becomes  fearful  liiut  tlie  flow  uf  milk  may  stop  alto- 
ether,  and  the  nervous  influence  tluis  brought  to  bear  on  the  mammary 
gland  lends  to  increiise  the  disturbance.  We  should  therefore  encoura^'e 
her  hi  believe  that  the  milk  will  return.  The  following  case  illustrates 
what  has  just  been  said  : 

Till'  liioLIjit  v.:i^  iiiui'li  iIlik'iiui^khiI  bei'iiusi-  her  milk   ivtisciu'cl  in  ijii.ititily  early 

liii  III*'  Inddlioii.   ^iiiil  hlit>  \\n~  r'niu'in<'r>il  timl   it   niiitld    mil    r'-Uirii.      SIil'   ImiI    lieeii 

Liking;,  nitb'uil  mir  kiiuMli-ilj^i-,  :i  ilis|ii'ii]iiirtii'[iHlKty  miihII  iiiiKiuiit  iiT  tliiiil  in  lii-r  <lii?l. 

herf  wiH  III)  rli-iiii-iit  ill  lliis  VHn-  wliicli  llie  iiitvlli);>'iil  iiursi'  lirnuglit  In  niir  iuitir«,-~ 

'iiiiiin'ly.  lii.il  III''  iiif.iiil   ttiis  Tint  vigiirims,  iirnl  wlieii  ]ml  In  Hie  liiviisl  suclii-cl  feelily 

iinil  inlleil  iipnii  llii>  ^■liiin]  Tor  vry  IIIIIp  milk.      Ri'iiclin^'  )<>  lliis  tack  nf  >niii»liis.  Ilio 

h'lniiit.  iillliniiijli  in  11  riiirin:il  roniltltnn.  M'fi'Vteil  nnly  Ihe  ^iiimII  iinKinnl  ili'immilej  liy 

llir  iiifciiil,  mill  Hie  milk  li-s^eiicd  iliy  l>y  ilny.      TriMliiicnl  nns  in.'^lilutfd  un  Ihe  su|)- 

jKJsitt'in  Itiat  Ihe  mnmrnary  glmul  is  prnclically  seK-regiilaliiig  as  to  the  amumil  or 

f'HHl  wliicli  il  will  eUlioriik'  al  n  K''"-'ii  riiirsitii!.      If  il  Imppens  lo  he  irnlled  upcm  In 

iionrisli  twins,  il  will  in.TiMSt'  llii'  nniminl  nf  ils  sii]i[ily.      If  Ihe  infuiil  wliich  is  |nil 

III  il  ti.L'^  II  snnill  |;)i!^lrii'  cM|iin'ily.  it  will  pixiihKc  tin-  •iinount  iii'nli'il  i'lr  llmt  cai'^nily. 

\Ve  ll<'^llr<'ll  ll»-  mntlnT  lli^it  tin'  milk  wmilil  rcliini,  iiiiil  ive  IriMli'il  diiNTtly  Hie  iiiniiiiii»ry 

hIhiiiI  iUelr.      An  increuse  wiix  [iiiile  in  the  iitimuitl  nf  li<)iilil  In  Ihe  imilhtr's  ilii>l.  miil 

llhe  hreiisLs  were,  alter  oach  iiursin;;.  pUNi|ii'il  i^eiilly,  skilfully,  and  thor<m)^lily.      The 

tire>i$l-piiin|>  ?^ii|>|i|riiii'ii1eil  llii'  Tei'lile  ii-*li<ni  nf  the  iiifanl.  luiil  wlicii  ninre  wurk  w.ia 

[Tvi[iiir<'il  nf  ill.'  Kliunl  il  li'-i-i.n  U<  |iri"liiie  nii.ri'  milk.      The  iucn-HJ*e  in  llie  liqtiiil  ilii't 

iBiilijilieil  llii*  ^'liiKil  wiHi  iiiiiti'i'iiil.s  In  wni'k  willi.  aiiil   iLs   mochunisin  ci-ikseil  In  lie  >lis- 

llnrtM'il  liv  lliii  ii>-rviiiis   inlliii'iire  eniimiitiii);  rinin  Ihe  iu>>lliri'.      SIni  lieiiitiie  c-li>'<-rrnl 

Khrii  !ili('  rmiiiit  Mie  milk   ri'liiniinit.  while  tin-  iiifiinl,  nnw  llml  lliu  milk  ■■duM  l>e 

proriirrd  more  ensily.  ilemnmlin]  uinre,  sui'ked  iiinre  vigiiriiusly,  uiid  lhii»  «iili»tk'd  the 

i>n*<itivi*  itic>']iiini»m  nf  tlir  mumiiia.'. 

The  next  case  |joinU  In  llie  [jussibility  of  oUrbehLKat  Ihues  Inn  hiuly 

Itn  tin-  deii^ion  In  ile]irivi'  an  iiiDint  nf  its  mnlher's  milk. 


'I'll''  rimlliiT,  11  nilli'T  il<'tiiiil''    |niriii|Mir;i.  liviMilj-livi'  y>>'ii-^  nf  iiiii'.  wii-^  ilelivi-red 

tr  11  li'-y  ^i-vn  jMinii'U  in  wiifhl.      Williin   I'mir  hinira   I'lieriK'nil   i-'iiivul.amns  wl   In, 

11111  whirh  ?hr  ri'i'iivi-r'tl,  tnil  was  I'^fl  wiUi  iilliiimiiiiirin  (1.25   [ler  cetil,  iitid  casts. 

rti''  liitl>-r  di!^ii|i|ii%ired  in  ii  fi'w  diiys.  Iiiil   Hi''   nlliiimiii.  iilllintiiili  (inniewlial  iliniiii- 

»lipd.  I'liiiliniii'd  :  luid   lti<'   |>iilienl.  luiliiriilty  nf  ii  rtiliii  dis|insiliiiM.  wiis  in  ii  liijthly 

niTV'm^  riiiiitilimi,  reiiriuir  llial  she  rniild  mil  nurse  lier  iiir»iil,  l>ul  di'iiili'illy  >i|i|><if>'d 

hiiviiiic  II  wel-nur^i'.      The  milk  up|"-:iii'il  in  eum^iiteiMlile  '|»:in1ily  nii  Ihe  Kflli  'lay. 

nut  the  iiiFiiiil  'lid  rml  tlirivi'.  »ml.  allb'iu^h  il  Ruined  <ii'ni''wh;i(  in  wei^rht.  wiis  very 

t*lfiil.    s|e|il    vry   litlk.    'tnil    liK'ked    ill.   S'l    tliiil    Hie    iilteii'liii);    |ihysieiik[i    beciuiui 

kUnni-d.  anil  utifr  Iri-utint;  il  fur  iU  d>4|ii'|i>iiti  wilhiiiil  inui'h  snei-ei^  tmlil  it  was  live 

Vcirka  iild.  and  Ilfidinif  lliiil  Hi'ti'  whs  litill  ali'iiil  O.i-'i  p'-r  r>-iit.    tiC  idlmiiiin  h)  thi' 

biiiltipr*B    urine.  d<'rid''il  with  ue  llmt  llie  hri'iisl-milk   iihnnlit  Ih'  willilield    iiiilil  we 

Enold  >l''terniini>  tin-  t'liusR  of  the  trnuMe.  iiml  an  iinulysls  mn»  ■cconjiniily  made,  with 

|lie  riillnwillt.'  IVKiill  : 


j^.^  PKIHATlUfS. 

V..1 >-«' 

SuK'"- "■"* 

Pn'ti'lil"   S-'i* 

■>|iiii-™'  iimlliT 0.17 

Totiil  B"li<l« _ 11. -M 

-^at^T SS.-W 

loaoo 

This  iiiiiilysis  suitiri-Kliii;;  tin'  i.mhiiliilily  lhnt   llir  laivP  amounl  n{  prntpiilK  was 
caiidiiitf   ""'  •' ''''"■'>"»'■'■  "f  iiii.'.sli„ii.  iiTi.i  lliut  III'-  siiiiill  Kiiioiint  of  fat  was  nut  auffi- 

oiiiit  f"""  ii'i''i''""i  ""•  ii'l lii'K  iili\>iii!iii  WHS  v.TV  iiiixitmit  t"  procure  a  w«t-nurup  : 

1ml  wliili'  »■■  wni  <mloii  VI  ,11111!  ).,  p-t  h  |,r.i)HT  •mi:  wp  ili-ciilwl  tn  empty -the  mothpr's 
l.riMsIrt  Willi  I'll'  l>i'rii<|.|iiiii,|,  ..v.iiy  ,li,y,  lliiis  rrlii'viiii;  Iht  fi^nii  the  worry  of  altcmpt- 
inir  In  iiiiT'"'  li'-r  i'lfioit  iiinl  juviin-  it  fiiil  to  ipiiii.  Sln'  ivIjhi  olitaintsd  in  this  way  un- 
,lisliiri"'i  iiiiilil!'  ;iii'l  ii  irr.-iil  .liiil  .if  nii|..iii,ir  lifi-.  Tli<'  iiifunt  was  in  the  mean  tim* 
,,lj„-,.ii  oil  ;i  i'lil'slit'il''  r..ri,i,  whi.li  WHS  iliiiisIM  vi'Tj-  w.'ll,  anil,  na  it  ceased  to  rrr. 
til"'  iii('ll"'f'''  '"''"'  '"■"■'iiiip  triiiii[iii|,  :iiiil  Ihi^  iiltmiiiin  in  h^r  iirinp  in  a  ffiw  days  was 
rciliK'Pil  I"  1'  Irmv.  Thu  Irciilmprit  w.ia  imripJ  out  for  n  wm-Ii.  the  inilk  continuing 
to  Hoiv  fr>!>Oy,  nnd  uii  aiutlysis  (1.)  wan  then  nia'tf  ot  Iho  mother's  milk  and  also  of 
lliiit  of  a  hcalliiy  wct-iiurst  [11.)  whose  infant  was  tlmving  on  its  mother's  mUk. 

I.  II. 

MollMr.  Wet-Muna. 

F"t 3.30  8.04 

SuiiJir (1.40  6.G0 

Pp'tiul'^ 2.ri2  2.82 

Miii'Tiil  iiHiiiiT 0.18  0.12 

Ti.ti.l  -"Ua- ,2.80  12.08 

WutiT   H7  70  87_92 

KNIOO  100.00 

■j-l,..  tw.i  inilk^  iH'iin;  Liin-iiiy  ^,„„|  j,  „..^^  .it!«-iiiiHi  lo  iillow  the  infant  to  begin  to 
tab'  oil''  I'lii'^'""  ''"ib'  ri''>iii  iU  iLiiiHu-r,  alllioiiuli  Ihi'  jinili'i'is  wprp  slill  alMiit  one  per 
(■mil.  hii-'t"-''  "'■'"  ""^  uiThiiI  y,.Min.,i  Ukoly  l.i  liiir.'sl  ;  it  w^s  iiiveii  to  its  mother,  nwrsed 
well.  -."■II"'''  salisli...!.  aiK..<1..,|  iu  iu.mI  willimit  1r.ml>l<-.  au.l  ;it  six  months  was  still 
liping  ii'irs.'<l  iiiiil  w!Ls  tliiiviii^.. 

Thu  i"'^'-  '"*'*'■  i'luslnili-s  the  iiriiiriiilti  Ui.it  loo  frei(uoiil  nursing  lessens 
the  witlf'i"  a'"'  "I'lViis.-i  tli.i  tdlal  suliils  ill  liumaii  milk,  making  it  re- 
sciiiblo  i"  ^  '■'■■'tMiii  W!jj-  (■(,ii(U-iis.(|  luilk.  It  also  ilhistrates  whal  has 
hi'itL  slalf'l  'onifriiiiiij  ||„.  („„  jnijiDiiiuil  iiiifslions  l<i  be  considered  in 
the  ujiiiiiU-"'""'"'  "'  ■!  '"iniial  linlati(iri, — iiiiiiu-ly,  llial  lli«'  disostion  as  well 
as  the  iiiiint""!  iLiiisI  1,,.  ivj;ii|.,i,.,],  'I'lii.^  ,..,j^,.  is  (.11,.  oi'  Ui«!  numerous  in- 
slaiii'i's  t'T  III''  ^-iiiiii-  kin.  I  whii-li  huvir  I'litnr  In  uuriioliri-,  and  also  empha- 
m-ra  III'-  fi"'  "'"'  '"•'i'lils  iiiv  „ji,.],  wuiuii'd  Irmii  tlio  breast  when  there  is 
iiul  111.'  slit-'l't'-^'  'UM-^.^sity  for  ii. 

Till'  111"""'''  ■'  '"'"llliy  [iiiini].ar:i  »l>i>iit  Iwfnty-lwo  yi-ars  .ilil.  hail  nursed  her 
infant  fi.r  !='"  "■■■■■k<,  .Iminj,  ^vhi.ti  lim.^  Ili.>  iEitiiiil  wns  fn-trul,  siiff.Tfd  much  ttttm 
nili,-.  :iii,1  ii-'V'-''  ■^•■'■I'l-'d  witisil,.,!.  TlfV  «:i7i,  how.'Vfi-,  a  .■oiilimiiil  )i:»in  in  weight, 
iilllu.nvli  tl"'  '■'■'■''*''■"'-''*>' '''i"W'l.'viil-ii.-i' lit  Ihr  fiLiil  iii.t  l..-ini;  properly  digested 


8111^^*1*  miiiii'f'ms  and  wiiU'ry.  Hy  aclvii'i*  nf  Hit'  aHeiiclirii!  fihysiciiui.  Ilie  Intaiil 
was  WHaiieii.  The  iiiothcr  lani-'  for  atlvicf  in  re[.''ii'il  '"  I'laiinn  ln'i'  infaiil  on  ii  =iibBli- 
lill>'  r<>i>d.  On  iiir[uiry  il  ».i^  fuiind  tliiil  tliis  Jnrinl  ImiI  been  nursei]  ^ilmosl  ctfiilinu- 
iiiisly  niiflil  .1111I  il^iy.  willi  iitU-ivaU  uxi.illy  of  iiiily  uiie  hniir.  am)  il  w.i^  evident  lliat 
lli^  frfi|ii<>Mt  niJi-i^Lngs  li.'iil  rcfiiilli'd  in  prtidin-ni);  n  cuno'iilmlcil  tuilk  nliii'li  lli^  infunl's 
Kaslru-Kiiltric  trnd  w:is  rr-hi'llinK  aicairi'^l  hiiiI  was  not  iligvsllii^.  Hllhuuph  suflicif^nt 
Tood  wn3  l>i'ing  n-lisorlH'd  It.  provriil  up  lo  tliis  liTiie  any  I iili'rfen>in-»  with  tlie  general 
iiuli'ilion.  This  inrmit,  llicn  six  wcek^  nf  a|^i>.  w.is  ilepriveil  of  its  supply  of  ^i>d 
lininnii  niilk  in  Ihi'  middle  o(  Ibe  anninn-r  snnply  bernnse  lb**  importanl  iiiatlir  of 
rliiinuing  till'  int<'rvnl>;  biid  iiol  ]':■•'»  Ibuu^hl  nf  us  u  menn^  of  ■[oprfivini^  tb<>  milk 
am]  tvlieving  the  piiin  anil  iippan'nt  bnnnfr.  Tbi-re  scpnis  In  be  nu  duuM  thai  if  the 
milk  in  this  case  had  bi->-ii  properly  manned  il  woulil  bavc  a^Tt'ed  perfpcUy  wilh  the 
iiifaii).  Vie.  n-oiild  nho  mid  iu  conncdioii  wilh  tlii^  case  Uint  when  Hie  di|;niilion  is  not 
rarried  on  prnjiiTly  the  iiulrilion  niusl  snon  suffer,  arni  il  Is  only  in  Ihe  I'lirly  weeks  of 
a  dislLirlh'd  difrslioN  lliat,  as  a  ride,  we  lind  Uie  milriliiin  l>-  lie  niiim|i»ii'ed. 

The  iit'Xl  iMse  is  oni'  of  a  intillipiirii  who  w.is  iiuder  rnir  tare  at  the  Cily  Hospital, 
and  who  up  lo  lb<'  tim-.'  of  Iht  rnlr.ini'e  hiid  been  :iiiisini5  her  Jnfird,  whirli  was 
llinvini.'.  The  [wlii^nt  slated  liial  ber  nidt  liiid  always  been  iibundanl  and  of  )^»od 
color  itp  lo  the  time  when  she  wiis  separated  Trnra  her  inrant,  which  was  twelve  hours^ 
previously,  as  she  had  to  he  a»~ay  from  houie  for  that  lime.  At  the  en<I  of  twelve 
hour?  the  Im'asI  was  found  lo  he  so  distended  that  Hie  lireiisl-piimp  had  lo  t>e  applied. 
Tlie  milk  was  dr.iivi)  with  ^leat  ea.se.  almost  tlowiiiK  of  ilsetf.  and  in  eonsidemble 
quuntily,  bnt  11  no  liiiiii:i'r  resembled  Ihe  milk  of  the  |irevions  nnrsinijs  whieh  had  been 
at  Ihe  proper  Inlervals.  On  the  eonlrary,  it  wils  duar,  with  very  liltle  color,  Ihe  total 
solids  were  redueed  lo  a  iniiiinium,  and  it  no  longer  would  have  nourished  Ibc  iufunt. 

Ttie  treatment  of  Uiis  case  Wiis  ofroDrse  to  pump  Ihe  breasts  every  three  hours 
until  the  infiint  coiihl  a^in  l<e  nursed. 

Ati  iiri  illustratioiL  nriln?  Iiartji  wliirli  itiay  come  to  an  iiifHiit  rrmii  the 
[(erc(.'iilu}(i_'  of  fat  in  ils  iiiDtlicr's  milk  being  loo  liigli.  and  also  of  IIk' 
iiiraiis  to  i'in|iloy  either  to  int-rpaae  or  to  decrease  the  fat  in  l)reas(-[nilk, 
this  cttsi-  will  be  of  interi'sl, 

^K  'rii>'  iiiollirr  tvii?  a  heallliy  primipni'ji.  She  had  |<1'-nly  of  milk,  bill  the  infant 
Mfori'd  frmn  rollc  and  bail  very  fivipii-nl  watery  ii''i'Vlioii*.  Shn  wii_i  r-aiiinf  a  great 
ilral  of  meal  three  liiiira  daily  and  iiol  lakiiii.'  niiich  everelse,  tm  il  was  naturally  sn|i. 
|>osed  flMUi  III*'  flyiii]iliMiis  of  the  infant  and  Ihe  diet  of  the  mother  lliiil  an  over- 
pcrrenta^  of  flit  was  one  of  Ihe  elein<-nU  whii'h  Were  dbluHiinK  Ihe  laetaUon.  und 
llial  a  liltih  peirenlai.'e  nf  proleoU  would  also  In-  found.  The  analysis  proved  this 
supposition  lo  II irrei'l  : 

l'riii"l>"r"       ilriiMii  ;    miii'p  mufli  ntrnt  ;  mil  Inking  iimrh  rtimtf. 

I'm                           .  4.«i 

Rlljtiir 11. IU) 

I'niteidg . . .                                                            .   H.2» 

Min<-Ril  iiiKllcr.  . -  U.IT 

It  was  Iberefori*  dnrldrd  lo  ri>du<'e  lln-  mi-al  to  11  mliilmnni,  wblrh  waa  done,  and 
Uitvi-  days  lAler  nii  unalysls  gnve  the  followin)!:  Ugiir<!»  ; 

Jialiiiff  lialr  mtui, 

rat I.W 

)4i)gar  fi  711 

Prol<-idi'  3.7J 

MlniTtU  mutiir,  .  i).13 


144  FEDUTHICS. 

The  i[iilk  wim  found  to  b«  leMenin^  tii  quantity.  The  inftnt'ii  d^ectlong  were  leM 
nuinemus  mid  hud  nmn;  coiieiatency  ;  hut  it  was  not  gaining,  and  continued  to  hare  pain. 
In  fad.  thi-  iinalypiM  Hhowtil  a  poor  milk,  ur  even  a  had  one,  as  Tepresented  bj  the  usual 
I'omliJ nation  of  a  low  peni'iilain.'  of  fat  mid  il  hijilt  percentage  of  proteids.  The  wonntn 
wiiK  ('<>nse(|ueiitly  ninili'  lo  l';iI  a  mcMJernle  amount  of  meal,  and  to  VKeiwise  more,  and 
thnv  or  four  days  lali-r  tlie  iinalyflirt  hIiowi-*!  an  )iii|irnvemenl  in  tliu  fbt ; 

t-iOnt/  ntiili-rtitf  iimimiit  ff  mriti  j  liikiitji  intiiv  rj-crriH^^ 

Vat '. 2.42 

Su^^ir    fi.CO 

Prolcide 8.fi6 

Jktini-ml  TiiHlliT 0.15 

Tne  innuil  now  lie^ii  lo  ;n>iii  in  wfi^clil,  Init  (-niitinucd  i<>  hiivv  colic,  its  wiis  expected 
iriin  Ihf  hii:h  peivt-nlain:  of  |initpidi<.  Tin-  liXrn'iMt  wan  Htill  fliriher  mcn>a8ed,  and  ■ 
lain  iiriiilysiH  slinwi>il  a  deoiilcil  It-Hst-niiik'  <>f  Iho  jiroleids. 

Fat 2.8fi 

Sugar fl.26 

rr.l.-i.U , 2.69 

.Miii'-ml  tiiiitiiT 0.16 

Tin:  infant  thi>ii  liei^iiiii  to  liave  rogular  niovi'iuunts,  of  good  consistency,  and  iia 
longer  \y.v\  |iaiii  ;  it  also  gaini'd  regularly  in  wciglil,  mid  l»i>kcd  wi'lt  and  Htrong.  The 
inollii^r  i'<';!uliilpil  lit^r  dipl.  i.'K<-ri'iHi',  and  b1i'i-|i  in  acronlmici:  with  the  requirements  of 
her  infant,  mid  her  milk  ii^iain  lo-ciinie  iiliundiixt. 

Wit  slmll,  lit'  ni(ii-si',  olli'ii  Ikil  in  i.>\\v  altciii{ils  to  iiiiinuge  lliti  perci'iit- 
a^ri'  of  tilt  ill  lliis  way,  hut  tliLs  liisc  illuslmli's  I'xaclly  \\w  i-liaiiges  which 
it  is  usually  in'icssarj'  tn  pnKliicc  iu  tinier  Id  altiT  a  liigh  fat  pt-rcenta^. 
Till'  imili'iils  ais"  licin^'  hifrli,  tlnTi:  wjis  an  uviT-ricti  iiiilk  tii  d«il  with; 
takiiii.'avvay  I  hi-  tUl-|iPn)iii-iiitr  ilciiii'Tit  mhiri'tl  tlii>  litt  In  a  \\\\\  iiercenlaffe; 
fxi.'r<'isi'  rnhiccil  tlji-  liitrli  |irn'i;iitaf,i'  nl'  |irutci(l.s,  and  a  ('ombination  of 
siillicirnl   lural  and  iwitcIhi-  linally  jinidiiccd  a  milk  wliirh  could  hu  di- 

^^'sfl■ll. 

Tills  iii-sl  i-)isi'  illiislrak'S  a  nnniht'i'  of  points  in  ilic  niana^iiieiit  of 
lacliitiini.  A  liiyh  pcnt;iila}£('  nl'  Ha-  jiiolcids  was  rnaliiin  lla-  disturbance 
ill  till'  iiiliittl,  and  it  wiis  tln-ir  final  rcdui^tion  thmngh  Iruatuu'tit  that  per- 
niitlcd  llii-  larlaliim  to  };o  on. 

Till-  iiiotlK'i',  il  I'i'iiiarkalily  liiMltliy  ;ind  viinnoiM  iiiulliiiar:i.  liviisi;  in  Ihc  country, 
had  il  |il<'nliful  £ii|iply  of  milk.  Ili'i'  clii't  <.'onslst>^il  mo^lly  r>f  vei^'l:lll]l.'S.  and  she  did  not 
take  itiiK'li  •'XiTi'i^^e.  Tlu!  infant  u'as  not  Ihrivin;:.  Iiaviii','  li^id  rontiniii'd  allai'ks 'if  colic. 
Willi  fmjni'iit  voniitinit.  mid  it  did  not  j.'iiiii  in  wi-ijthl.     Ttir  analvfis  showml  a  bad  milk, 

wliicli  was  1 li-.iry  lo  wlial  wr  ^lioitld   iwoally  .■!i[M'il  In  tiiid  in  111'-  inilk  of  a  mother 

who  ivas  in  h^ni-li  pi'rtii'l  lii-;iltli  -.x*  this  nut;  wuf-. 

Fut 0.62 

Siiirur 11.80 

?rr.|i-ia. 2.4S 

SWwvA ii.i- 0J6 

ToliiU'did- ^.n-i 

Wiili-r B0.0') 

100.00 


FKEDIXO.  14i) 

The  mother  wu  instrurleil  lo  fnt  iii^ul  un<l  walk  Iwo  miles  every  dny.  One  mooth 
later,  as  Iht  infant  had  not  impmvt'il,  aiictliKr  analysis  was  made,  which  showed  tliat 
the  milk  was  in  a  worse  rather  titan  a  bi^lter  condition. 

Fat 0.45 

Sngar 6.16 

Proteidfl 2.47 

Mineral  matter 0.16 

Total  BOlida 9.23 

Water 90.77 

100.00 

It  waa  found  (hat  the  rnolhi-r  had  eulen  nicat  but  iincc  a  day,  and  in  smatl  quantitf; 
also  that  she  had  not  walked  much.  We  then  insisted  on  liereatin|;meat  three  times  a 
day,  and  walking  three  niiles.  This  she  did  for  two  we^ks,  when  the  Jntant  was  found 
to  have  gained  slightly  in  wfiglit,  hut  lo  shil  have  eiilic  and  vomiting.  Another  analy- 
sis showeii  an  increase  in  the  fat. 

Eat 1.53 

Sngar 6.68 

ProteldB 2.48 

Mineral  matter 0.16 

Total  BolMte 10.85 

Water 8il.lS 

lOO.OO 

During  the  neit  two  months  the  walking'  M'as  eoniiniied,  iind  the  iiieiil  inrrensi-d  in 
quantity.  The  infant  conlinui'd  tr>  vmiiit  and  In  hnvp  colic  unlil  tlic  iiKither  was  niad>> 
t'l  ride  on  horsehark  every  d^iy,  whi-n  the  {niin  ci'Hsi'd,  and  from  that  time  the  infant 
gained  steadily  in  weii^lil.  and  was  well  aii<l  strong;  during'  Hip  rest  of  Ihe  ladalinn.  An 
analysis  made  two  and  nm'-luilf  miintliK  iidiT  tins  (iroi'cdiiL'e  sliowii]  Huit  at  last  the  |ir<i- 
leids  had  been  n.'<lu<'<'d  to  rcitutr  within  llur  hniits  of  tlie  infant's  iliiicstioii,  :ind  that  111*- 
fat,  although  still  huvinif  a  hiw  jM-rri-ittain-.  had  lii-vn  iiirrcas>'d  sunirieiilly  fcir  Ihe  iiiTant's 
nutrition.  Thus  a  biid  milk  w;is  fniidly  (■liiiM;:<'d  In  a  icmd  one  This  infaul  evidently 
ronid  not  digest  a  pcrreMKii.'""  of  jindi-ids  itpproiii  Inn;;  '2.  hnl  forlnnalely  ermlil  Im»  nuur- 
iaheil  on  u  low  percentage  cjf  f;ii. 

Fai :i.OI 

8ngar 6.00 

Proteidfl I.M 

Mineral  mailer 0, 1 7 

Total  solids 10.(11' 

Water WI.:W 

IU(),<KI 
Till-  next  case  was  that  nf  a  [UMir  milk. 

The  iiifanl  was  four  iiioiillis  nlrj.  II  wiis  pi-rfwHy  wll  and  w^is  dijrestiii^  wi-ll,  lint 
had  nrd  piineii  for  lliri'o  w.'r>ks.  Thi-  rnotlier  w;ifl  prodiiiin^'  fri>m  \fV  1ii<msN  a  snlli- 
I'ient  (|uaiili1y  of  milk,  biil  lln'  ^inaly~i^  slinwd  llial  (his  rinlk  liait  to  )>■'  inodifji'd  wIMiin 
(hi*  bre<i<fl  liy  a  re);ululion  cd'  tlii'  dii*l  id  tin'  riiidhi'v: 

Fat    .            l.i"!! 

Sugiir ...          'i  ll'i 

Proteids.          ...             '.'.Hi! 

Mineral  matter.. n.li; 

ToWl  sdlidH lii.;»' 

Water M'.til 

10 


14ti  I'KKlATHirs. 

She  Hiiii  i'i)ii»(i|ui'tillv  iiiiiil'-  t')  ivil  an  iiii-n-MStil  hiiiduiiI  of  iiieHl.  Hiul  hi  (lit'  ruur»i' 
■>ra  r>>w  wi-i'ks  till!  itinnit  v.-nr'  llirivin^atnl  t!uiiiiii|.'  in  ivciiilit. 

Till'  lu'xt  itise  was  lliat  of  u  wi-l-nursi'  wliusv  iiifaiiL  was  digestini;  well, 
guiiiiii^  ill  wi%'lit,  anil  1ut|i|M'iii'i|  lo  b<^  of  ubi)ii(  llie  same  ^c  as  that  of 
the  inraiit  whom  sin-  was  liinii  to  ii>irsc.  In  orcU-r  to  see  if  this  nurse*!! 
luilk  w<nilil  iiKrii-  Willi  llir  foslcr-infaiil,  tin-  iiurse  and  her  infant  were 
broii^'lil  to  the  hiiURi^  of  lln-  loHtiT-i-liilil.  and  wrro  i-unifortably  lodj^-d  and 
plentifully  fed. 

Twi'iity-t'iiii*  li'iijis  l^iliT  liiilli  iiil'iiiiln  iHViiii  ti>  liiivi-  unlit'  mill  Kri'Kii  fuva]  Uii^'liiirin's. 
All  iiri;ily:jis  <•(  tin'  milk  k1iiiu'<'<1  ii  lil|;li  )HTi'i-iilii|n>  nf  itnili-iilx: 

Kst :t.i9 

Siipir  ...  8.40 

I'r..n-iii- 3.11 

Miiii.T.il  iiiiiltcr 0.15 

T"tul  w.li.1-         I24« 

Wiili'r.  87Jfi 

100.00 

Til--  iiiiix'  »ii>  llii'ii  trivi-ti  ii  li(!iitiT  ilii'l  with  a  ^rviilir  )uii|>'irliuu  uf  liquids,  aii<l  vinif 
iiiikIi-  t"  n';<lk  ;i  mile  Iwici;  iNiily.  Uy  vvi'l^'liiii)i  lln^  iiif^iiits  jiisl  l>Fr<>rF  and  ju«<l  uDit 
:i  iiiirsiiii.'.  it  ».!?<  fi'iiii'l  tli.il  Ilii'V  tiiiik  ri'iiiii  'Jll  til  \-2l)  t:r  (:)lu  -luiiiici'?)!)!  fiflet'ii  tiiiii- 
iiti-r=.  Til''  inrnilri  wer*'  tln-n  iillnwi-rl  In  iiurs.-  Tur  li-n  iiiimiti'S.  30  r.e.  (1  nuiiff)  o( 
rti'ijli/i-il  wul.T  iviH  iirst  pvcii  l<i  tli.'iii,  ami  thfy  wi-n-  tlii-ii  iilliiweil  lo  iturse  fur  ten 
iiiiiiiit'-.''  Iciuir-T.  Ill  tliis  uiiy  it  was  i-stiTii.ili'il  Hint  llir-y  vtfti-  retx-iviiig  in  their  stumat'tis 
1 20  I.e.  (4  iniiii'-')  i>r  fiji'il  III  ivliii'li  lln'  jii'iri'iitiit.'''  iif  till'  jiroli'iOs  wiis  unili-r  2.5.  Thi- 
iiilUiils  (■•■asi-iiiri  luivi^  ciili.-,  ;itiil  llir-  f.i'iMJ  clisriiiir„'<'s  iH'riiiin'  iinriiinl.  Tlie  nuriie's 
iiiniiit  \v:iri  tlivii  sent  :>iviiy.  T»'i>  wi'i'Il-i  Niirr  llii'  liistcr-iiifaiil  wiia  thriving,  aii<l,  us 
iniiilli'T  MTi:ily-^is  '•{  t\\i-  milk  !'li'>n*''i|  :t  siinirii-iit  ri'ihirticiii  of  jirntciilH,  the  gteriliiei) 
ivali'i'  w,is  iiiiiitli'il  : 

l'"iH 2J<7 

Kiiwir «.2?i 

I'nfU'iils 2.«0 

MiiiiTuI  mailer 0,I"> 

TuliilHiliil- 12.17 

\Vat.T _S7.8.S 

100.00 
IturiiiiT  lli>'  rnr^l  111'  l;ii'tiiliiiii  llir  iiil'aiil  (lip'Sli'il  w.'ll  iiiiil  [.Miiicil  fiiirly  in  weight. 

Till'  I'olinwiii^'  case  was  llial  nl'  a  |)i'rl'(.'i-tly  healthy  jirimiijara,  whose 
infant  di^'i-stcd  Ikt  milk  w<'li  and  ^^uirii'd  in  wei^'hl. 

Till'  I'^i^i'  ~liiiw<  liMW  at  Imi'"'  ail  lur^iiit  tan  lliiivi'  tm  what  a|ij>t'.ii'i<  In  Ih'  Iuu  lii^h 
|piT<''iita(."'  iil'siimt^  iif  thi'  >iili<K  ill  III Ik.      Tlif  aiiahsiri  '■(  ]\i-f  milk  wii-tis  folhnvH  : 

Kilt -1.11 

Snaar 3.90 

rr>it"iilH S.71 

Miiitnil  iruilU-r _0^1 

Total  H.liilH...                 13.93 

watiT su.o; 

100.00 
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111  contrast  lo  lliif;  rase  was  tlii'  followiiit;  one  in  whkli  Die  iiilanl  was 
■viciently  thriving;. 


Till'  iiii>llii?r  vr'iH  ilHii'ult;  ;itiil  fi'iiil.  ami  the  infiiiit  wus  ffl  l>y  a.  lifultliy-ltH)!:!)!^ 
u'p|-titirK«>.  Ill  tltt>  t'lirly  p;irl  iif  llii-  hiclaliim  Uir  iiirmit  <li<)  iiol  thrive,  unil,  as  llii- 
iiirftUfr  y/aa  mi  iti'lii.-ii|p,  il  was  iii>t  i]i'>'iti<-d  iiilvi'<ai>le  lo  alt>-iii|>l  l<>  iiiiprnve  the  i|iialil]' 
■iriiiT  milk.  Tlii>  iiiterivliiiK  |>iiirit  in  roiiiii'i'lioii  witli  this  i-^ise  h  the  hiiibititj  of  Ih*:' 
inrniit  lu  iliKi'i-t  ;i  piicir  milk  iiiiii  \U  iiliiiily  ti>  <]i)!<'Hl  {HTft'c-lly  wi'll  the  Wft-iiiiRn>'s  iiiilk. 
wliirh  ill  its  iiiialjrsis  shim'*>il  a  Vfi'v  liii^li  piTCi'iilagi'  of  fats  ;iiirl  iiF  pmlcidx  ami  a  hiu' 
Iwrii'iilay;!'  iif  sugar  : 

Kat 4.73 

Kugnr 4Jifi 

E'n.tfi'iM i.7* 

Mineral  iiiatUr O.lJt 

Tf>tal  »ilicii< I4;20 

WhUt K.)J« 

100.00 

111  lliL-  I'ollowiii^  riisi-  it  ^v!lri  rniiiid  impossible  lo  i-1inn^-  tlio  porci-iilages 
oftlio  ek-iiuttils  ill  till'  milk. 

The  w'i:iiuii  1i;irl  ii  iiinilfrali'  ([uatility  iif  milk,  and  iiurMil  lirr  inrmit  ri>r  tvvu  i>r 
Ihnt-  uiiiiilhs.  TliH  iiif'aiil  iliU  iii>l  gHiii,  il  h:ii]  colic,  auil  iil  limes  viniiiM.  Tli<' 
analysis  showcil  that  if  was  in  llii'  rUi-ss  whii-li  we  have  designntml  as  "  hail  :" 

Fut l.«1 

SiijBir 4.67 

I'mti'iils , 4.07 

Mineral  iiiaLter 0.17 

TiiiJilM'licls lOJiS 

WatiT HH.4M 

lOO.IM) 

.\ii  ilicl'i'asi'  ••(  iii'MJ  ill  llii»  molhiT''  •lii'l  uIilI  inure  t'\i'ii'i:.i-  hail  im  ell'erl  on  llie 
percentages  of  III'' eli-meiits  of  h.-r  tiiilk.  aii<l  tlii'  itifaiit  was  tlieri'liire  weant'il.  Somi 
after  hi';:iniliN;{  In  lake  a  siibstilnte  furul  Iroiii  llii'  luill-taliDiatoiy  the  iiifiint  eeaseii  to 
have  C<ilir  iinil  (.Mini'il  in  wei^'hl.  Tlie  )"Treiita^'esotMii'eleiJlelits  in  llie  siiliatitilte  fniid 
which  Jivoitnreil  sucli  an  iinlneJiale  ['liaii^i'  in  llie  infaiil's  eimilitioii  wen^  as  r<'|>ri'seiiteil 
in  this  jiresi  rip  lion  : 

Vnt :iMt 

Sn;nir      7.mi 

I'mleiils    1,1111 

It  Wiis  ni"[>'lv  lieie^sary  In  iai>''  Ihi-  |H-i'<">ntai;es  of  (he  fat  ^ili'l  sii^rar,  ami  iiiliii'e 
(hill  of  Uie  |imleiil<,  ill  iiriler  l<i  iiiinliiie  this  ra|>i<l  and  siitisfaetory  ii'siilt. 

Till'  iirxl  jiriaiy^rs  is  lliiit  (if  ;i  wimiaii's  iriilk,  wlitili  is  iiislrurlivi-  ]'•>]■  n 
iiimilicr  111  ri'iisoiis : 

Kai j.;wi 

Sii(nii'           •■.•'o 

IVoieiiL-                                                             :.'..-.7 

Minenil  nmller ii.lJ 

ToUl  s"iliiis M.(i4 

\VatiT          . . SK.*; 

IIHMMi 


MS  rWHATUlCS. 

The  iHTCTiitittf  uf  fHl  in  li»v,  tiLid  lliiit  of  liit>  )irotfiilK  is  rather  high.  Tim  inrunl, 
with  Ihi:  i>xft!}i[i»ii  uf  lieiiiK  i'liiiiowhiil  I'onittip.itcil.  wnti  always  wi-ll.  gatiiml  in  weiphi, 
ai)i)  showed  iiii  digcslivr  dixlurhaiKy  iliiririi;  tli*>  ladHliuti.  Tliis  was  remorkable,  hu 
the  iiiiiIIht'8  rataincTiiu  nlumeil  n-gtilarl}'  ilnriim  Xhe  hiclaliun  fnmi  ll)e  time  Ihat  thi- 
infant  wnn  four  muiiths  oUl.  Tlii-r>-  whk  riiiiMidcrulili'  flowintr  at  tlif^  time  uf  (he  cata- 
iiieiiia,  Hill)  the  molhirr  whb  hi<|iilLi!illy  rmiKliputi'il  hihI  did  iiul  havi<  ii  very  guud  ai>pe- 
tile.  Tlii<  iiif.iiit  (lid  mil  srciii  \o  W  afTirteil  liy  iiiiy  cif  liit'Hi-  cm  id  it  ions.  The  analysis 
of  tliiH  milk  was  iiiiidi^  riimi  :i  !i|M'riiiii-ti  uf  llf  "  middlt^  milk,''  which  was  taken 
belwet-Ji  llip  citlairK'uial  pi-riiMis. 

II  may  hv  of  itilon-:^!,  jti  riiiinci'timi  willi  whiil  has  hceii  said  i'»iii'eriiili);  llic 
variaUotiB  in  the  milk  wliidi  niiiy  arisi'  friiiii  I'lnnlioiial  causes  and  iiieiislruation,  lo 
report  Itm  analysis  of  ii  milk  of  a  inotlKT  and  a  wct-iiiirsK  where  these  influences 
appeared  lo  |)n)duce  cerliiiii  clH-mical  cliiiiip's.  Th>'  mcilher,  a  healthy  Iml  rather 
delir.tte  jiriniiparH.  the  ixrind  of  wh<>--'e  pretrniiiiey  liait  lieen  supervised  liy  iis  with  the 
greatest  care,  hut  wIiom;  tempiTamfiit  wiis  milijcct  1i>  fxtrenies  uf  desjKintleiicy  uti<l 
excitemeiil.  was  delivfreit,  iifter  a  shuil  and  ea^y  liilior.  uf  a  lieHlthy  lioy.  She  was 
exceedingly  anxious  io  nun^.'  her  infant,  hut  williiit  :i  few  hours  after  ils  hirlh  she 
wus  seiied  wilh  an  iini'iin  troll  able  fear  ttnit  she  wiinid  lie  unaldu  to  do  so.  In  spite  of 
all  the  assurances  lo  Ihe  coiilrary  which  could  he  ^'iven  to  her.  and  Ihe  pleiilifiil 
supply  of  milk  which  in  due  time  cuine  in  the  bn-asts.  she  remained  in  a  very 
nervous,  de>!pondent  condition.  As  (he  infiiiil  liegiin  to  show  decided  signs  of  iiidi- 
geslioii,  we  liirnii'Iit  it  Iiesl,  liefore  procetdiii(t  fnrlher.  to  investigale  the  composition  of 
the  milk.  The  analysis  resnlteil  as  follows,  and  |ilninly  showed  the  necessity  of  not 
]>ersisliiit;  furllier.  as  it  was  evidently  much  allereil  from  unavoidable  nervous  con- 
ditions, which  sii-meil  likely  lo  rei'ur  thn>ugh  llii'  whole  of  her  lactation  r 

[Mothert  .\tUk.) 

Fat 0-«2 

BuKur   6,80 

PTtileids 4.21 

Miiienit  iiiuWr 0.30 

Total  K.lids 10.88 

WaUT 8S.17 

100.00 

Under  fhese  circumstances,  a  healthy  wel-nurse,  whi)se  own  infant  was  strong 
and  thrivin((,  was  emidoyed,  and  the  foster- infant  immediately  began  to  gain  in 
weijfht  and  ceiised  to  show  any  digestive  disturbance.  After  a  month,  however,  it 
was  found  not  li:  have  nuulc  its  weekly  gain,  lo  lie  unusually  restless,  and  to  be  having 
frequent  fiecal  disclianii-s.  It  was  then  discovereil  that  fliu  wet-nurse  was  raenslru* 
ating,  and  on  Ihe  second  day  the  following  analysis  of  her  milk  was  made  : 

(I^^^.V»^«■.) 

I'ut I.8T 

Suirar   8-10 

Pn.leids    2™ 

Slincml  loatler 0.16 

Total  solids 10.40 

Water M-60 

100.00 

Tlic  catumenia  lasled  about  four  days,  and  did  not  relurn  for  snme  months.  Tha 
infant  after  the  first  twenty-four  hours  showed  no  disturbiiiice  whatever,  soon  began 
to  gain,  and  was  not  affucled  by  the  JJuhsiK] lien t  occurrence  of  the  catameliio.     An 


FEEIHNii. 


H9 


.illiilv>>L>.    tij:iili-  out-   WiHlk   ull>T   lUi'  (MliiliiHiiiii    liiiil    cisisi'ii,    sli^iwi'il   it  iIui-IiIpiI  r'liali|j<' 

for  Ibe  iirtler  ;  IhnL  is.   increosi'd   I'at  un<]  def'iriiiieil   proloids.      Furty   dnys  at\er  the 

CBtaiiieiiin  n  slill  irrftilfir  iniprov^mpnl  was  foiiiiil  in  Ihe  milt,  !i*  wiis  iinlicipalpii  from 

Ihf  llinviiij;  i.'ijiiililion  ol'  Ihe  iiiraril.      The  tliiuni''  in  Hit'  iicrfeniagf  is  slmwn  i[i  Ihe 

riilliiwing  ntislysis; 

Sevpn  Db]'b 
utttr  Cul- 
■mcnlii , 

Ptii - 2.oa  a,7+ 

Sugar U-.V,  (i.33 

ProleiiL* .   - 2. 12  0.08 

Mineral  iiiuller O.IS  0.14 

Total  mIuIi' 10784  102^ 

Walir , S9.16  89.79 


Forty  n»ir» 
lifter  L'Bl- 

1LII)L'1|1r, 


lOO.OI 


100.00 


Tlic  fnllowiiig  case  h  oC  coiisiilcniblo  iritcri'st.  wiUi  reforencii  In  what 
tms  hcon  saiil  in  reganl  (i>  Hip  iiicoiiiitaLibilily  nrprcgiiaiicy  ami  lactation. 
Unfortunaleiy,  a  full  consideration  nf  the  rondilion  uf  the  milk  cannot  be 
presented,  as  il  rapidly  disappeared  from  Itie  bivasi  aller  the  first  arralysis 
was  made,  and,  belbre  aiiotlier  speciiiipn  roiild  be  ])rDci]red,  liad  disap- 
peiired  eiilirciy. 

Til"  milk  Mil'  tiik<-]i  rnitll  <iii<'  iir  iiiir  |inli<'iils  wlio  liuil  l»'cii  |>ret;tLiiiil  fur  lliriw 
Iiiorilli''  and  at  Uie  sumr.  ttint^  was  ntirsin).'  iu  iiirtiiil  nine  iiiuiiths  o!d; 

Fal —      7.M 

Solkls.  nut  fill .  0.04 

Total  8ol  iili iSM 


Tlie  iiirml  111  \Uv  Iirfrt.''f  wiis  nnl  l!irivin(t.  II  liml  li>'>'ii  iliifpslinp  iLs  [iicilhM-'K 
milk  ii-Tfrclly  iiiiil  lirid  lir.-n  ((aiiiiiiit  in  wpiirlit  iiiilil  III'-  imYMiiiii-)-  Imd  I'xisteil  fiirsrinn" 
wt'fkf,  Al  llii-  lime  llif  iiiiiilysi*  was  itiiidi-  III.-  inl'anl'^  iliitchlioii  hnel  fvideiitly  hi^n 
wi'i(kpn>*'l.  ittid  LIS  II  rpsiill  il  liad  I't'n.'ied  In  ILrivr  mid  wan  riipldly  luslni;  in  wei)(ltL 

This  uniilyaii'  will  he  fmind  U>  Jlluslrale  sevi;ml  farls.  In  Hie  first  |ilai'«.  it  repre- 
sfnti  11  vpry  rich  rnixi.  Tlif  loliil  solids  Hre  even  irri'iiliT  llinn  appinir  in  most  niw's 
milk.  4nd  Ihr  ful  is  iilinnsl  dmihl''  tlii^  pi>rci?nlii|iP  whirli  i«  rrinsidi!r<>it  nuriniil  in  hutli 
huniaii  iind  I'uw'e  milk. 

It  ulsn  kIiows  tliiil  II  fiMiil  limy  be  unusu.illy  lii|;h  in  Ilit!  pi'ri-«nlaj;e  of  its  Inlnl  sutids 
Mid  yH  nut  of  II  rlmriit'li-r  siiilcii  Tnr  the  nutrition  nf  an  lnr:inl.  Tlv  i-ipl.tiiiitinn  iif 
Uiis  tai-l  19  thill  iiltliinitfli  r<ir  ri  lime  an  inrnnl  niny  di^i'st  fairly  well  a  rfi-'li  fiiud,  yet 
Ihnl  nature  hue  provided  Ihnl  tlit^  percenlHges  or  the  elemenls  in  its  ri>i>d  ah»uld  reinuin 
within  ivrliiin  limits.  If  lliese  limits  iin-  Inmsurressed.  ••illii-r  hy  piviiiii  liii>  low  ur  lim 
hi|tli  11  pen-en  lime  iif  nny  i>f  llies'ilitls  in  Ihe  tV)i>d,  Hie  nulrilion  will  lie  interfered  willi. 
In  till*  lalliT  ru^ie  Iht-  dlKenlive  riiui'linn  of  Hie  iiifaiil  ai'liiully  lieriinies  ueiikeneil,  and 
the  slniiiK  fti'id  tioon  I>e)ciii9  lu  ai'l  as  »  fi>rr>li;ii  l>oity.  The  iili^iirplion  i>t  Hie  fiiml  is  iii-xl 
interfered  with,  nml  Hie  irifaiil  Hliirves  ns  readily  on  (he  stronir  fond  whirh  riinnnt  lie 
atffiiirlieil  iiH  nn  the  weak  food  in  which  Hie  neoilt-d  eleineiils  are  ]ai'kin)(. 

This  analy:<ii  also  rejiresents  a  eondiliriii  whieh.  In  Ihr  imijurily  nf  •.■u^cs  at  pti<if- 
iiani.-y,  iM-rnra  iifler  Mie  llrsi  six  iii'  ei^-hl  weeks, — nninely,  ii  niiiili  dislurlHfd  niiimniary 
<>(|mlil'riiiiii.  The  pero'iilajie  of  ful  in  proporlion  In  thai  of  (he  nolids  iin(  fal  i«  mi 
imtlrt-ly  dillen-nl  friitn  llie  |ll■rl■enlll^;e=  nf  the  difrereiil  ■■li<nirii|]^  in  a  mirinal  milk  that 
wo  limy  my  that  lhi!«  milk  of  pr>>|^'niin<  y  repie><en(ji  a  tonititinn  nt  profniinit  ilislnrhaiiee. 

This  rtpLi'ial  nnnlysi;  inii^t  no(  he  laken  ax  ii  slaiidard  one  for  (he  milk  of  preic- 
ut  women,  for,  in  all  jirubabllily.  iiniilyseg  of  milk  under  ihrse  t'onditions  dilTet  vt-ry 

olj,  yet  invariahly  show  mi  iiliRence  'if  (he  iionnul  jH-n-etitai^s. 


l.-,(l  I'KDIATnirS. 

PmiLo-MiKn  Lactatiiiv. — In  hoaltliy  noiiu-ii  th«  milk  towards  th(!  (-iid 
of  a  normal  laLtnUon  has  a  tendency  to  return  to  the  condition  which  we 
notice  at  tlie  very  beginning  of  lactation  ;  tliat  is,  the  product  of  the  mam- 
mary gland  becomes  unstable  and  the  percentaffes  show  a  poor  or  a  bad 
milk.  In  rare  cases  \ve  have  met  with  women  whose  milk  remained  of  lair 
quality  and  who  conid  continue  their  nursing  into  the  second  year  with- 
out apparent  detriment  to  themselves  or  fo  their  infants.  There  is,  how- 
ever, no  ri'asoii  fur  thus  continuing  the  ladiilinn,  even  if  Ihe  mother  is 
healthy  and  the  milk  good,  for  at  tlic  end  of  the  first  year,  human  milk, 
whether  good  or  bad,  is  not  a  food  whitdi  is  adapted  to  Ihe  corresponding 
stage  of  development  of  the  infant's  digestive  organs.  Unmoditlcd  cow's 
milk  and  cereals  in  some  form  are  much  better  adapted  to  the  stage  of  de- 
velopment of  the  d^cstive  organs  of  the  second  year,  and  should  therefore 
at  that  time  be  substitufud  for  human  milk. 

Mixed  FseuiKd. — It  not  infrequently  happens  to  nursing  women,  when 
their  general  health  is  not  in  a  normal  condition,  that  the  supply  of  mLk, 
while  good  in  ({uality,  is  not  suflicient  in  quantity  to  satisfy  tlie  infant,  and 
Ihe  qiieslion  arises  whether  the  mother's  milk  should  be  entirely  given  up, 
or  wltether  it  should  be  supplemented  by  other  food.  Our  experience  is 
ill  fiivor  of  assisting  the  mother  to  niii-se  her  infant  during  the  earlier 
iiiunlhs  of  its  life.  When  the  substitute  food  can  be  carefully  regulated, 
and  when  the  mother's  milk  is  of  good  quality,  this  method  is  superior  to 
liial  of  withdrawing  the  mother's  nulk  and  feeding  the  infant  exclusively 
upon  a  Kubstllule  food. 

We  Ijavi,  on  Ihe  one  hand,  a  better  opportunity  for  reflating  the 
molhcr's  milk,  by  increasuig  or  diminishit^f  the  number  of  the  substitute 
fi'cdiiigs,  and,  on  the  other  hand,  if  the  mother's  milk  agrees  with  her 
infant,  an  excellent  opportunity  for  making  our  substitute  food  correspond 
to  what  nature  has  provided. 

In  arranging  a  mixed  feeding  we  should  in  eveiy  cast^  first  have  an 
analysis  niade  of  the  mother's  milk,  and,  if  her  milk  has  been  agreeing 
willi  the  infant,  make  the  substitute  food  convspond  to  the  matemal.  It 
is  also  well  lo  have  an  analysis  of  the  mother's  milk  made  at  an  early 
period  of  her  iactaliun,  as  soon  as  the  mammary  gland  has  acquired  its 
eqtulibrinni  and  when  the  hifant  is  thriving.  This  is  a  very  important 
precimlion,  which  may  he  of  gn-ul  use  lo  us  al  a  later  period  when  the 
mother's  milk  may  from  many  circutnstaiices  be  disturbed  or  entirely  lost. 
When  such  an  accident  happens,  we  know  exactly  what  the  composition 
of  the  milk  was  on  winch  the  iiilant  was  lliriving,  anil  can  at  once  arrange 
a  proper  sulislitute  food. 

The  following,'  cusi*  illustnite  this  statement : 

All  iiiriiil  wns  lliriviiii;  on  Mii^  milk  iif  a  hi'allliy  wM-iiurs<>.  One  day,  witliout 
iriviii^'  any  wnniiii):.  Ihv  iiiii-se  MX  llio  liousu  and  ii>>vfr  r<'1iirTii-J.  Ilie  infant  had  to 
lie  put  III!  :>  sulislilute  food,  as  aniilliiT  uursp  rnnld  not  hv  procured.  It  was  left  in  the 
inidilli-  of  tlii'  Imt  weather  without  the  r»ud  whirh  had   lieen  so  well  adapted  to  ill 
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iJlKf'^Uciii.  1  iiliiiliilml.'lj,  till'  |ir«i;auliu|]  i.f  liavillg  nil  nlinlyaia  imuli'  -if  tllf  ivel- 
norv's  milk  ImJ  ii'it  Uvvn  Inkeii.  nnd  it  wiis  mme  lime  lifforE  we  wt>re  !>bli-  In  ^ulisli- 
lule  a  fiHHl  wliii'Ii  woiilrl  Hjirep  Willi  llii>  inrinl. 

Thi>  s'Toiiil  fitrtf  w.tn  mIh';i!  I  he  iiiiilh<'i''s  milk,  iifler  carpriil  iiiiniiij"eiriPiil,  liuil  !»■■ 
eniii'-  llllerl  Tiir  1i-t  iiilUiil.  iitiil  wliei'e  Ilie  inniiil  h:is  llti'iviit|.'.  Oik-  ilciy  ILi-  ninlhpr 
re.-civpij  a  iienous  aii.ick  Tnini  si-i-iiiir  Hit'  arm  of  aiiotlicr  iif  h>T  chililivri  liislocaled. 
Witliin  u  few  htmi's  Hie  milk  enljrely  d  I  sup  [wared  rnim  lifr  I'i'eaats  nnil  did  mil  relnrn. 
Til"  niiidysis  of  liT  rriilk,  ivliii-h  Ijnii  Ih^hm  piwiiiii^ly  iii.'ide,  [imvid'-d  11.4  willi  a  ijiiiile 
liy  «  liii-li.m;  rmilil  at  (iriee  liiivi'  a  siilisLJIiilc  T'lmi  prefiniTd  wliirli  wiiulij  eni'ivsin)liil  In 
Hip  TihiiI  wliii'li  IIim  iiifmil  h.n\  liopn  ri'i'eiving  rrnjii  ils  niollier.  Tliis  was  done,  and  tlie 
KirMiil  I'ltiiliiiiieil  (•!  Ilirivi'.  slnuviii|j  nn  li»d  syjii|ilniiis  rnim  IIip  rhaiiiie  nf  foiHl, 

Tlit'i-0  arc  ctTlain  pnints  in  be  coiiPKlrTcil  in  niixeH  fi-fiiiiip.  Fii-sl,  if 
the  iiioUkt's  milk  is  :ij;ri;cint'  with  llic  itiliiiil,  Uio  snhslilnte  fntid  sliould 
lie  of  Ihe  saine  ciimposition.  Second,  if  Die  mother's  milk  is  ftilly  rlitfeslert 
liy  Ihe  infant  hiil  is  liii'kin;,'  in  i'i.Tl;iin  ntilrilivp  qiuililieB,  the  al»sence  of 
wliieh  itreveiits  the  inlant's  iiiitriliim  fnim  heiny  nnniial,  we  should,  alter 
the  hrsl  week,  alter  the  composilioii  of  the  substitute  food  so  Jis  to  make 
it  fiillil  the  ret|uirciiieTits  of  nutrition  by  iiKTea.=iiii.'  !he  ])errenta|,'r'  of  lliat 
ajietiiil  element  in  the  suhstilute  whii'it  is  delieii-iit  in  the  eonijiosltion  of 
llie  inalenial  milk. 

Ttie  (iiiies  at  whieh  the  snhsliliile  fooil  should  be  given  will  depend 
upon  Ihe  niimlier  cf  feedinfK  wliieli  aiv  found  to  be  neeessart'  in  addition 
to  tile  nialernal  feedii^js,  and  we  slioidd  larry  nnt  the  same  principles 
111  Itils  mixed  feeding  Ihi^t  have  been  laid  down  for  Ihe  )f<-iieral  mann^*- 
Ineiil  uf  human  breasl-mllk.  If  lli,e  mother's  milk  Is  lacking,'  in  quantity 
We  sliiiiild  make  ttie  intervals  between  her  niirsiiip^  lon^'er,  and  inlrodnce 
otif  or  two  Buhatitule  feedini^s  aienrilinjras  Ihe  age  of  the  child  recjiiires 
shorli-r  fir  lonyer  intervals.  Tf,  nn  the  i-onlrary,  the  mollier's  milk  is 
itbiiridant,  bnl  eillii-r  loo  slnmy  m"  h><i  weak,  we.-iliiiLild  make  the  irdervals 
i>r  hvT  nursing  correspondiniily  loiiy  or  short.  In  Ihis  way,  witti  an  arcu- 
mte  knowledge  of  the  pereenlages  wliirh  exist  in  the  niolher'fi  milk,  and 
Willi  our  power  to  ehanne  these  pen'enta;,'i.'s  in  aubslitute  feedin^r,  we  t'-iii 
usnully  ill  a  week  or  ten  days  rfpnlalc  the  snhslilule  feedlnf  nf  the  hifant 
to  8uch  a  dcj^Tee  that  Uie  mother's  milk  will  also  a^Tee  with  the  infant,  and 
the  infaid  «ill  Ihrive  airahi. 

WEANING.— There  is  no  doubt  that  in  a  considemhie  number  of 
raaes  nccurrini.'  in  Ihe  prartiu<'  of  pliysii-ians  among  civilized  nations  the 
mother's  milk  uppears  to  be  entirely  inilil  fur  Ikt  oirsgi^ini;,  ami  it  bi-- 
eonieg  a  ipieslirin  whether  the  infant  shall  he  willidniwn  I'rnm  ils  ninther's 
hh-ast  temporarily  or  entirely.  In  smh  an  enierpfncy  Ihe  can-l^ll  and 
n-peah-d  analysis  (if  Ihe  milk  will  enalile  n^  In  determine  this  i|nestion 
wisely. 

We  are  ronvini'ed  thai  11  larije  ntimber  of  infants  an-  deprive<]  of  Iheir 
nalnnd  food  and  \\<-iini(l  on  insnllieieiit  (iroimib.  We  thus  u<^h\  lo  keep 
up  the  rt'Sullinj.'  Iiij;h  morlalily  llfUn'S,  and  we  bejicve  I  hid  these  licun-s  will 
be  Bt-nsibly  rediiee<I  when.  In  cuiiscitnetiee  of  our  lakiiif  a  more  enli^hlened 
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\i<.'w  of  tht'  siibJiK'f,  wt!  itu-rfUMi-  the  iiumbcr  of  infaiiU  who  an-  fed  <luriii)f 
the  first  three  or  four  iiioiiths  nf  life  ii)kiii  a  suitable  bFeost-iiiilk. 

A  particular  reason  amon.i;  riiaiiy  for  wailiiii;  at  least  three  or  four 
mouths  bvfore  wcauiiiK  is  preseuttHl  by  tho  (ai-1  tliat  the  stomach,  after 
growir^f  rapidly,  lias  by  the  fourth  or  lilTli  iiioulh  iH^come  a  more  perfect 
receptacle  iKitli  us  to  »ix.e  and  to  function. 

A  nuuilHT  uf  iiursiri(i  woiueu  tiiici  thai  at  variabli'  pcriiMls  in  the  course 
of  their  lactation  their  milk  bt^iis  to  fail,  and  they  an^  forct-d  first  to  lessen 
the  number  of  their  iiursiugij  and  then  tu  wean  enliroly.  The  time,  then, 
when  tlie  inlant  slioukl  be  weaned  almost  always  settles  itself,  without  our 
intenention,  at  vaniiig  peritids.  The  period  of  lactation,  and  the  one 
which  uii(flit  be  called  i»liysiologically  noniial,  can,  when  tlie  breast-milk 
remains  of  jfood  quality  and  ((uanlily,  l)e  carrie<l  through  the  first  year 
with  benelil.  We  have  certain  j,'uides  which  aid  us  in  determining  the 
proiHT  time  for  b<id»nuig  lo  wean.  I'hysiolo(ncally,  we  know  that  certain 
finiclinns.  such  as  thai  which  converts  stanli  into  glucose,  are  but  sli^tly 
developed  Hi  the  early  months  of  life,  and  tlial  they  are  only  gradually 
established  during  the  tlrst  year,  and  not,  as  a  rule,  perfected  and  in  a  con- 
dition in  wliicti  we  can  call  u|xin  them  with  impunity  until  the  last  three  or 
four  months  of  that  year.  A  sign  which  aids  us  in  judging  the  pngreas 
of  this  development  of  the  functions  is  the  ajipcarance  of  the  teeth,  call- 
ing our  attention  tii  the  fact  that  nature  is  preparing  the  infant  to  digest 
and  assimilate-  a  form  of  food  dilferent  from  that  which  it  has  thus  far 
received  by  sucking.  The  i)resence  f)f  .■^ix  or  eight  incisors  corresponds 
usually  in  the  normally  developed  hifant  to  the  full  development  of  the 
pancrealic  secretion. 

A  most  vitlnable  index  whitli  assuns  ns  that  we  need  not  be  anxious 
to  change  the  infant's  food  during  the  lirsl  year  is  the  continuous  increase 
in  its  weight,  which,  with  a  general  heallhy  condition,  results  fhim  a  nor- 
mal lactation.  We  must  allow,  however,  for  cei-lain  variations  which  in 
special  cases  are  .is  iinportant  as  is  the  rule  tn  terminate  the  lactation  at  a 
delitiite  period.  The  jieriod  of  ladatiou  may  he  curiailofi  or  lengthened 
by  a  mouth  or  two  acconhng  to  Ihe  season  of  the  year,  the  development 
of  the  Icetli,  or  the  condition  of  the  child  from  illness  or  convalescence. 
Under  such  circumstances  it  may  Ik;  wiser  (o  feed  Ihe  inlaiil  from  the 
brejist  during  the  lioaled  poriious  of  the  year,  and  lo  wean  it  in  cool 
wealher,  befon' or  after  the  hot  season,  acconiiug  lo  tlie  hidividual  case. 
All  intenlenlal  period  is  also  prefei-able  to  a  denial  period,  on  account  of 
the  possible  disturbances  which  may  iirisi-  in  tin-  lalter>iiid  interfere  with 
the  proper  actions  of  the  new  functions  to  which  reli.Tence  has  been  made. 
In  these  exceptional  circiimstanccB,  when  then'  is  any  uncertainty  as  to 
the  <'haracti>r  uf  the  irulk  which  the  infant  is  taking;,  a  chemical  analysis 
should  be  made  at  once,  and  repealed  .several  limes  at  intenals  of  a  few 
days.  These  latter  months,  though  not  so  ditficult  to  manage  intelligently 
as  tliu  early  period  of  the  hifant's  life,  are  iruich  mon^  likely  to  need  care- 
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ftil  siipririsiiii]  tliiui  Ihi-  iiiiildli-  [it-riod,  wliiuli,  froiu  ils  iisiiiiMy  uninfcr- 
rupti'rt  lraii(]uiMily,  lias  ]>i'eii  ciilli'd  Uu'  ijcriin]  iirimrnial  iiiilrilion. 

When  on  accoiinl  of  an  insiillicient  supply  of  milk  in  U\t>  inolhcr  tlie 
irifanl  has  for  sonu'  time  bt'cume  accuslonn-d  lo  several  meals  ofa  substi- 
Idle  fontl  (iiiily,  Ihe  mailer  of  weanin;;  beeoiiies  a  vitv  simple  one,  ri)r  ive 
know  that  we  have  a  food  which  will  agree  willi  il :  bat  when  we  have  to 
bepin  lo  wean  directly  and  (o  adapi  a  fodd  to  lite  inrniil's  dij:esiive  capa- 
bililies,  as  in  cases  of  sndden  failiire  of  Ihe  milk  or  of  sickness  in  the 
molher,  this  procedure  becomes  much  more  intricate,  ami  is  at  times 
fraught  with  considerable  danger.  II  is  in  these  cases  that  an  analysis  of 
tho  niiik  made  when  Ihe  mother  was  in  good  condition  often  proves  io 
be  of  great  assistance. 

The  inelliod  of  weaning  which  we  iLave  adopted,  and  have  found  lo  be  the 
safest  and  best  is,  provided  tliat  the  infant  is  thriving  or  di^jesting  ils  mother's 
milk  well,  to  order  a  substitute  food  Ihe  percentages  of  the  elements  of 
which  are  very  similar  to  what  the  infant  has  been  taking  from  ils  mother. 
After  a  few  days,  if  this  food  is  agreciu','  with  Ihe  infant,  a  change  should  be 
made  in  Ihe  percentages  of  the  dilferent  elements,  with  Ihe  object  of  gradu- 
ally i'Ombiniij<.'  these  percenlaj,'es  in  such  a  way  as  to  correspond  to  the  jicr- 
rentapcs  nf  the  elements  of  unmodified  cow's  milk.  This  is  easily  and 
prt'cisi'ly  accomplished.  For  instani'e,  supposing  that  the  inlanl  is  re- 
ceiving from  its  mother  a  milk  in  which  the  percentage  of  Ihe  fal  is  4,  of 
tile  sugar  6.50,  and  of  the  proteids  2,  we  should  begin  by  giving  the  same 
perci-riliige  of  fal  (-1),  a  lesser  percentage  of  sugar  (i).5(l),  and  an  incp-asi-d 
percentage  nf  pn>teids  (2.25),  After  a  few  days,  if  litis  milk  is  digested 
well  by  the  infanl,  llic  tat  can  be  made  4,  the  sugar  4.oO, and  Ihe  proteids 
3.  In  a  few  more  days,  if  this  food  is  digested  welt,  plain  cow's  milk, 
with  limo-watcr  sunicieni  to  make  it  slightly  alkaline,  ca.n  be  given.  The 
milk  which  is  now  received  from  Ihe  farms  connected  with  Ihe  laboratories 
is  practically  so  free  from  bacteria  tliat  il  need  nol  be  piisteurized  in  Ihe 
winter  mouths ;  and  ot!en.  also,  in  Ihe  summer,  it  will  remain  fresh,  except 
in  exceptionally  warm  weather,  or  wtien  il  lias  lo  be  transitorted  a  lung 
disluncc.  If  tills  still  iigrees  with  the  inlanl,  cow's  milk  without  lime-water 
can  be  given. 

Unless  under  very  exceptional  circumstances,  sudden  weaiung  is  to  In- 
deprecated,  tliough  of  course  we  inusl  admit  Ihat  it  is  sumetimes  done 
nitli  impunity.  Tlie  safest  method,  so  long  as  we  caimul  judgi'  IM-Iorelmnd 
which  infants  will  be  likely  to  be  unfavorably  affected  by  sudden  weaning, 
is  to  take  plenty  of  time  and  graflnally  ascerlain  by  freipient  ctianges  the 
food  best  adapted  to  Ihe  case.  The  inliinl  slioulii  be  grailnally  accustomed 
lo  Ibis  food,  omitting  Ihe  breast-feedings  one  by  one,  until  linally  we  an' 
sure  that  we  have  a  subslilul.-  timd  on  which  it  will  llirivc.  .\t  Ihe  tenth 
or  eleventh  iniinth,  provided  that  tlie  weaning  of  the  inlanl  is  deemed 
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TIm'  fjirl  llijil  i\cl'v  iniilliiT  I'iiriiiiil  iiriiviiii'  as  jriiinl  a  milk  fur  tier 
Iifaiil  .IS  cnri  he  sii|iplii'd  liy  aiiDlln-r  woman  linds  ils  analogy  in  \\n-  ina- 
bility of  suirn;  Jci-Sfy  i-i\\\s  tn  n-ar  llu'ir  nwn  calvfs. 

The  folliiwirif;  I'lise  illiislrali-s  liuw  at  finics  au  idiosynTasy  of  rJines- 
|iuii  in  llii'  infant  toi-respomls  lu  some  unusual  pt.Tcenla([c  in  its  niotlier's 
Ik: 

Tlie  molhcr.  n  primipara.  was  hpaUhf,  Viut  of  a  hiifhiy  nervrms  lemperBment.  The 
infant  was  IhrivitiK.  Imt,  us  a  miMstirc  •<{  prertLUtiiin  in  rase  uT  m.'immai'y  distiirbaiire 
al  a  later  pi-riml  of  tlie  Inc-tiition.  uii  iinalysls  wiis  iiudu  of  the  milk,  with  the  fnllowing 
suit  : 


V»t 

Kiigur    

Pn<ii-UU , 

Miiicml  maticr. 


6.10 
5.1)8 
4.U 

0.17 


ToUl  wjlids 1b.  IS 

W»KT 84  S5 

Thp  ri'pfirl  iii.uIh  liy  Or.  HaiTiuplon  in  coniipclion  willi  this  nn.ilyBls;  was.  "The 
ecipilated  cunl  is  quite  sLiiiilar  in  it^  appuarnnee  In  that  ohtaineU  iu  llie  Hniilysia  of 
nw's  milk." 

The  mother  was  advised  on  general  principles  lu  take  more  exercise,  and  ten  days 
■.ter  aiiolher  analysis  nf  the  niitk  was  inadu  : 

F« 4.B8 

BUK" - 1.20 

Pn'teiiic a.  71 

MInenil  T-miti'r 0,11> 

Toul  *.>liJ» H.M 

Wifcr 86.08 


I0ff.1XI 
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The  seroiid  anulysis  was  sn  similar  In  Ihe  previniis  nm-  llml,  in  conjiinrlir)!)  witli  ihe 
rfed  ilttc^sliDn  -Hid  heiillli  <•(  tlit  liifiilil.  il  Wll^  ■'uiii'litil<-il  lluil  Ijij^  iiirnil  lt»d  an  idio- 
,cti\^y  of  ijjgeslloii  wlilrli  eriaUli.'il  iL  lo  llirivc  mi  whiil  would  in  tnnsl  ctim^s  rause 
.tTKtiie  disfurhani'i'.  This  view  of  Ihe  cuse  proved  lu  In-  curred.  as  Ihe  enfant,  which 
was  under  uur  ait''  for  ii  niiinher  ormontb^,  coiilinui-d  lo  thrive.  Ai'iitnpari^in  of  this 
■nulysis  wilh  thai  olWtL-  milk  of  the  wd-nurse  on  page  ir>8,  where  the  htjih  peri'enU^ 
uf  pr<iteiils  I'atjsed  vrimililiij  of  lliji'k  I'lirds  by  Ihe  infant,  will  show  ii  slnkinif  siniilarily 
of  thi-  Iwii  niilk».  There  is  no  doitht  llial.  in  Uil-  niikj'irily  of  aisvs  n  milk  siirh  ii«  is 
fvpn-Aniili'd  hy  lli>-s''  two  imalysi'S  woiilil  hi?  lolalty  until,  iind  woiilit  not  oidy  i-Muae 
nrkiil  indigi-slion  bul  nfteli  moiv  srirlnus  results,  siieh  aa  convulsions. 


¥ 


The  ftitlowin;,'  i-.l.si'  I'l-'sonls  an  illiBtniliuii  of  the  reversL-  of  the  sup- 
position Ihiil  til'-  ninlliet'si  milk  will  siiil  her  infant's  (ligi-slimi  lietlur  tliui) 
le  milk  I'f  a  urUmi-ae: 


This  inf>inl  n»n  Iielnir  [iiir«M  by  tU  kioIIut  iirid  showi'd  ontlnual  disliirtiancv  ol 
lis  diifimtlun.  Al  times  it  wonlil  lie  consli|ialed,  and  a^-ain  11  wouM  have  iiltiK'iib  of 
colic  Willi  wntnry  diacharvi-s.     Thu  culic  w.is  the  inoxt  promlQenl  syuiplum,  and  tli* 
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rhild,  th«UKh  lunkinir  fairly  wi-ll,  wan  lint  imiiiini;  in  w<-i|ilil.  An  anBljsia  of  the  iiinthpr*s 
milk  showei]  tlinl  the  percentage  of  fat  wan  from  2  to  3.  the  supir  wai  of  about  tbe 
Dfirmnl  percentage,  and  the  prateida  varit^  fnini  3  lu  S.50  per  cent.  The  mother  wai 
of  an  exlremelf  nervntiti  tempeiumfnt  and  was  unwilling  to  cany  out  the  rules  for  the 
manageicient  of  her  milk,  which  were  alisolutelj  iiei-essary  in  order  to  reduce  the  high 
p<'nxnt.ige  of  proteidti,  which  evidently  caused  the  ilixlurlianue.  A  wet-nurse  waa 
tlierf^fure  pmrun'il,  thK  unnhsis  nf  whii!<e  milk  was  as  fnllows  ; 

Kilt S.1M 

Siipir , 6. 78 

Pn>U-id<t l.fll 

Miiierul  iiiHltiT 0.12 

Total  Bolids ]0;77 

Water 89.28 

100.00 

The  infant  on  taking  this  new  milk  ceat^ed  to  li!ivt>  cidic,  but  was  more  constipated 
and  did  uiit  gain  in  weight.  11  wiu  tht^ntfure  d>-cided  tlt;it  it  would  b«  wise  to  increase 
the  ])t>rcentage  of  the  fut  in  thi?  iiurm's  milk.  This  was  done  hy  giving  her  considera- 
bly monr  nii^at  In  eat  iiiiil  making  h>T  lake  miHlerale  fxcrcisi'.  The  infant  within  a 
week  liegiin  In  gnin  iii  weight  and  to  sleep  well,  the  Iiowels  <wiised  tn  be  constipated 
itiiil  were  moved  n.iturally  every  dny.  Tlicre  wiis  ulso  a  plentiftil  supply  of  milk. 
Aiiolher  annlyfirt  of  the  milk  was  then  made,  with  Hie  following  result : 

¥m 8.«I 

SapHT G.46 

Pr..liiiln 2.88 

Minrnil  iiiiilliT 0.18 

T.ital  sc.liJ* 12.28 

WaUr 87.78 

100.00 

This  I'lst  analysis  is  of  great  significani^.  The  incrcx^e  in  Ibe  p<>rcentage  of  tbeht 
evidently  regulated  the  fin^il  iuovoment.4.  Tlie  lolal  soliils  increased  from  10.77  to 
12.28,  and  the  plvntiriil  supply  of  milk  itiade  the  iiiOiut  gHin,  es]H!cially  as  it  now  was 
digesting  |>erf('clly.  It  was  evident  th;it  it  eoiild  diiieiil  a  milk  wilh  a  percentage  of  pro* 
teids  helniv  2..'i0,  while  it  was  a  jMrui'iitaiti!  nf  3  in  the  mother's  milk  which  preventeil 
her  fniiii  rnrrying  on  her  liiclation. 

In  this  cnse  it  will  be  seen  that  the  milk  of  :mother  wnmiui  was  far  preferable  to 
(hat  of  th<;  muthir,  ami  that  the  idiosyneni^iy  of  a  high  jXTi-entiige  of  proteids  in  tiie 
mother's  milk  ilid  not  liiid  its  counterpart  in  an  Idiosyncrasy  iik  tti<;  protuid  digestion  of 
her  infant. 

WET-NURSES. — The  general  (juesUi)ti  as  (n  wlietlier  a  wet-ntirse 
shall  b(!  einploYcd  is  one  whkli  is  (if  si^rioiis  iiJi|tor(,  ami  must  in  each  ia- 
staiice  bo  deciik-d  by  giving  full  weight  to  all  of  Ihe  many  circumstances 
wtiich  art.'  involved  in  the  case,  Fosler-fi-eiling,  when  all  the  conditions 
are  good,  is  superior  to  substitute  feeding.  The  reverse  of  this  statement, 
however,  must  always  be  kept  in  view,  that  a  poor  niirso,  whether  from 
temperament,  or  age,  or  jn^neral  liealth,  or  the  quality  of  her  milk,  had  bet- 
ter be  set  aside  when  the  conditions  are  favorable  for  a  -snccessfnl  substitute 
feeding.     U  is  perhaps  better  tttat  the  nurse's  milk  should  cdrrespond  in 
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a^  somewhat  ni'ariy  lo  tliut  of  the  infant  siie  is  lo  suckle,  but  a  difference 
of  sonit  months  t:i  iige  may  not  be  a  con  Ira-indication,  as  we  are  not  yet 
in  a  position  to  say  definitely  that  the  milk  differs  sufficiently  in  different 
months  to  make  this  a  reason  of  ini|jortance  in  choosinj,'  a  nurse.     A  fee- 

,l)le  child  will  nurse  more  easily  and  probably  have  betler  care   from  a 
luttipara  than  from  a  primipara.     The  preferable  age  of  the  nurse  is  be- 
tween twcniy  and  lliirty  years.     Her  other  requisiles  are  a  condition  of 
jood  hi-alth  and  a  quift   lemporamenl.     It  will  save  much  trouble  and 

|oIlen  obviate  the  frequent  neci-ssily  for  changing  if  before  her  engagement 
we  have  made  a  chemical  analysis  of  her  milk  ;  in  fact,  all  the  points  which 
lave  been  already  referred  to  fur  a  successful   maternal   nursinp  are  of 

(equal  sifpiitlcance  in  the  case  of  a  wet-nurse. 

The  general  health  of  llie  wel-nurse  should  be  carefully  investigated, 

[as  women  suffering  from  constitutional  syphilis  or  any  chronic  disease  are 

tmanifoslly  unfit  for  nursing.     At  tiie  same  time  we  should  be  careful,  un- 

Jt-ss  decided  symptoms  of  disease  are  present,  not  to  set  aside  the  milk  of 

delicate-looking  woman  until  it  lias  been  analyzed.     The  wet-nurse  in 

(the  case  just  described,  whose  milk  proved  lo  suit  the  infant  better  than 
Jid  its  mother's,  was  a  frail, -delicali-looking  woman,  but  liealthy.    The 

'mother,  on  the  other  hand,  was  a  large,  strong-looking  woman,  but  of  a 

,very  nervous  temperament. 

Diet. — The  same  general  principles  tliat  have  been  stated  in  speaking 

"of  llie  diet  of  the  mntlier  should  be  applied  to  thai  of  the  wet-nurao.     Wp 

I  should  be  extremely  careful  not  lo  change  sudderdy  the  customary  diet  of 
B  healthy  nursing  woman  on  purely  Iheoreticai  grounds.  For  many  years 
the  mistake  was  made  of  keeping  women  on  too  low  a  diet  in  the  early 
period  of  laclulion,  with  the  consequent  delay  in  Itie  establishment  of  a 
sutlkienlly  nutritious  nnlk-supply,  and  a  corresponding  initial  loss  of 
weight  in  their  infants.  Whore,  however,  we  are  especially  likely  to  err 
is  in  perniitfing  a  healthy,  hard-working  wet-nurse,  accustomed  to  a  some- 
what coarse  but  mitrilious  diet,  to  adopt  totally  different  habits  of  exercise 
md  a  diet  lo  which  she  is  unaccustomed,  rather  than  lo  have  her  continue 
ler  usual  mode  of  life.  This  sudden  change  of  habils  frequently  results 
In  loss  of  heallh  to  Ihe  nui-se,  with  its  accompanyitig  deterioration  in  the 
]uality  of  her  milk,  or  at  leasl  a  (liiinge  in  its  quality  so  as  lo  make  it  an 
|t  food  for  lur  foslrr-child.  A  nolnble  instance  of  too  radical  achange 
■>its  was  brought  to  our  nolire  by  a  case  seen  in  consultation. 


w. 


A  wi-l-tmrs''  litnl  Ih-i'ii  |)riii'ur(.'il  fur  nil  infaiil  Itrn  days  old.  Ati  mialysix  nflier 
milk.  Iwn  ila)-s  IWurn  she  liepiii  tii  liiirsc,  is  ■linwn  in  tlie  f'lltuwiui;  tiihlr.  Her  milk 
me  ctigrslril  ivi-|]  Ti'r  lw<i  tif  llirei^  Wfi'li?.  ihiniij^  hIiii'Ii  tjiiir  slir  iv;i«  fi-il  nti  mi  nbiin- 
iiiri'  of  i;oi>>l  ruiiil  :iii<l  ricli  milk,  The  inrnnl  llien  Iw^i  In  vomit  lliii'k  I'liiiU  i<len> 
Ui'iij  ill  B[>pe;iruiiii.-  iiriil  luiiirlini-fii  willi  ilip  curds  a!  cow's  niilk.  Aimtlifr  nnaly»is 
niiuld,  wliich  HJiDwed  Hip  iiniinnil  or  (•>lal  sidlds  In  lu'  inrri'nsi'd  in  n  must  iiiurkrd 
Ipirrrr,  lh<?  iwrci-iiltti^  of  prateids  cairrsfKiiidiiit;  tar  niotv  iienrly  tu  lliut  uf  iniw's  milk 
llliiiii  til  thai  lit  wiiuiaii'ti  milk.     Tin- nurse  was  llien  ifivtiii  plitlwr  food  uiid  efciuinn-d 
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milk,   uiiil   till-  iiiriiiil    riMSi'il   1<i  vijitiil.     Tin-  inraiil   ;iiiil   iiiirsi-  ■■niiliiiiitfil  w«-ll   iiikI 
slruti^c  iliiriii;.'  Ilii-  »'liul<'  yt':ir.  tin'  inrutit  iiiiiliiiii;  ii  wii.-tly  imiii  iti  Mviithl. 

kiuily-^i-  ].  .\iiiil>>l»  II.  AimlyHb  til. 

T« ,>l..t,.n.        KM.  I.K*J  t.«-    Ku-l  nwl-tfrt  ..,rt 

,.),»,«>■  ..t  f.x.1.  .  .nori.l,.  !"""  ««n^-<"S  "■"' 

iiilknt. 

Fnt .       11.:^  r-Ai  :•.'*> 

Siiirnr il.;.-.  ii.2">  ti.iKI 

I'lKii'iij. :i..-,;i  4.i;i  a.«i 

Minrnil  iimlliT 11,^2  O.at  0.14 

T.'iiii  M.iiii- iij.aa  Hi.'ii)  i.'i.u 

Wiii.T m;i.:h  Kt.M  84.86 

iiHi.(Ni  iu).i)i)  loaou 

A.\i.M.\i.s.— Ill  ijurls  III'  Fnuui',  iiutably  in  Hritlaiiy,  inlaiits  art-  put 
(iinrdly  to  llic  cow'.s  ti'als.aini  siiindiiiits  witli  giKitl  rt-sults.  We  know-  of 
one  luniily  of  e^^lit  chili livii,  ail  of  wliom  wcif  iiiirsoil  by  the  Tamily  cow, 
and  all  oC  whom  grow  up  Imallliy  and  strong.  Wt  Ihe  undesirability  of 
footling  hiiniitn  iK-tiifni  din-rlly  from  the  iiildcrs  of  aniuials  is  so  manifest 
that  this  ni<'t)iu<l  tii'od  not  lie  <lisi-iissi>il. 

m.  raruRBcrr  substitutb  rsEDiNa. 

4iE.\Kii.ii.  ('iiN>ii[iK».vno\s. — TliL'  resort  tn  siihstitnle  feoiliiif;  is  usually  a 
matter  of  uercsaily.  11  is  the  exception,  not  ttie  rule,  for  an  American 
niotlier  to  ))e  able  lo  feed  her  infant  exclusively  on  breast-milk  for  the 
full  twelve  motitlis.  Sniipknienlary  feeiliiitr  jjeneriilly  bft,'ins  between 
llie  sixth  ami  niulh  iiionlli!^  aii<)  oflin  earlier.  Tlie  fact  tiiat  a  mother 
does  not  mii-st!  her  infant  is  dm-  not  .so  nnich  to  lier  nii willingness  from 
scltish  reasons,  bn[  lo  the  (m-i  thai  stie  is  a  vicliin  of  the  artificial 
con(lilion.s  of  inoilern  life,  and  <'aiinot  niii-se  liecause  of  a  deficiency 
eilher  in  tlie  i|iianlily  or  ([iiality  of  lur  milk.  The  great  majority  of 
babies  fed  on  snlisfilnles  fur  bniist-milk  re[>resents  eases  of  failure  of 
bR'ust  feedin;:.  Whereas,  in  excepliorial  I'li.'Sfs,  one  may  solve  the  prob- 
lem by  seiurin^,'  a  coni]iet'-nl  and  reliable  \vel-imrs<',  tliere  is  not  in 
litis  i-ountry  a  snllieiciit  nninber  of  tlu>  class  from  wliieh  wet-nurses 
are  derived  lo  meellbo  demand  mad''  by  the  enornioiis  nmnbei' of  infants 
whose  iii<ilher.s,  for  one  ivasim  or  anollnT,  i^aimnl  snpply  their  natural 
fo<id.  it  is,  then-fore,  not  a  ijue.-^lion  as  to  the  relalive  advantages  of  breast 
and  .siibslilnte  feedintr,  whi'-b  nnis!  ln'  eonsiden-d,  hnl  one  of  how  best  to 
solve  the  problein  of  leedinj.'.  by  arlilieial  nr  siib^tiliite  nietlmds,  the  con- 
stanliy  increasing  nmnber  of  infants  who  innsl  he  reared  on  Ihe  bottle. 
There  is  lillle  ipieslion  llial  here  in  .ViiMTica  Ihe  melliods  of  substitute 
feeding;  have  lieeii  mure  fully  develo|i.'(i  alonj;  sriiTitilic  lines  than  hi  any 
oilier  eoniilry,  J>iil  the  [irineiples  of  the  niodllicalion  of  cow's  milk  and 
percetita^'e  feedinj.'  has  liy  no  means  Ijcm-ii  f;rni-rally  adopled  by  the  profes- 
sion as  a  whole.  'I'liis  is  partly  owing  to  the  I'act  lliat  Ihe  subject  is 
comparalively  new, and  only  a  ('-w  cif  llu'  inon-  jirogressive  medical  srluiols 
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Kavf  appreciated  ilie  iinporlanco  of  sysleniaUcally  iiislrm-liii);  llieir  sludtiils 
in  Ihfse  mt-'lhuds.  Tlie  scienlilic  niodificaljori  of  iiiilk,  and  (itTfeiilagc 
feeding,  are  followwl  fnr  the  must  part  |jy  those  whose  pratliee  is  espe- 
cially in  the  Hne  of  cliildrcn.  II  is  owing  iu  ttie  nnfamiliarily  oI'Lhi'  ;,'i'neral 
practitioner  with  these  principles  and  llu'ir  aviTsifin  U»  niasliTing  Ihe 
details  of  a  sornewhal  dilliiult  siibjeel,  lliat  infant  mortality  in  Ilie  tlrst 
year  has  rt-aflii-d  snrh  alarming  pro]hiirlions.  The  introduetion  t>f  Hi'' 
proprietary  foods  has  nol.  and  never  will,  solve  Ihe  problem  of  subslilule 
feeding  of  infants.  Fresh,  elean,  cow's  milk  must  be  Ihe  basis  of  sue- 
eessfnl  ffcciirn,',  ^"d  the  litunvledi^e  of  the  prini'iples  by  which  surh  milk 
Tiiay  be  modified  in  its  perefnlagcs  and  adapled  to  Ihe  varying  needs  of 
human  infanls.  becomes  of  vital  iniporlanee  to  the  welfare  nrihe  race. 

A  new-horn  infant,  slarting  out  in  life  in  a  eondilion  of  perfi't't  health, 
can  be  sueeessfully  reared  on  properly  iiiodilied  cuvv's  milk  with  almost 
Ihe  same  degree  of  certainty  as  when  fed  from  the  breast,  but  requires 
more  care  and  attention  on  the  part  uf  the  physician  and  nurse.  On  the 
other  hand,  if  the  feeding  is  not  intelligently  directed  In  the  very  beginning, 
if  pislric  and  Inteslinal  iiutigestion  are  allowed  to  develop,  and  lo  interfere 
with  the  physiological  growth  of  the  body,  one  often  eKperiences  consider- 
able diflicnity  in  restoring  the  normal  ftmction  of  digestion  and  nutrition, 
and  this  diflicnity  will  be  almost  in  direct  proporlion  to  Ihe  length  of 
time  the  symptoms  of  Indigestion  and  malnutrition  have  been  allowed  to 
continue. 

The  group  of  symptoms  whielt  for  wani  ofu  hitter  name  is  designaled 
as  ditTicuH  digestion  occurs  most  frequently  in  tlie  three  perifxls  in  vvhicli 
Ihe  infaid's  digi-stion  is  likely  to  be  tampered  with, — namely,  rn  tin-  early 
weeks  of  life,  when  e.tperiments  are  being  made  Iu  determine  what  food 
will  be  best  to  start  with  ;  next,  when,  iu  addilion  to  the  irritation  arising 
from  the  begiiming  of  dentition,  new  articles  uf  diet  are  added  to  the 
original  food  ;  and.thirdlj,  at  the  time  of  weaning,  when  I  here  is  otten  ii 
sudden  and  entire  change  in  the  character  of  the  food.  The  proper  man- 
agement of  the  lirsl  uf  these  periods  is  of  the  greatest  importance,  because 
it  is  the  lime  when  the  stomach  is  in  its  most  active  perioil  uf  gruwlh,  and 
when  Ilie  finiclion  of  digi-slion  is  being  established,  and  following  Ihe  rule 
of  fnni'lional  estabtishment,  is  in  a  slate  of  unstable  eipiilibrium. 

We  shonhl  recognize  the  fact  that  the  problem  of  snbstilnte  feeding  Is 
nol  a  sinq)le  one.  We  catniot  reiterate  luu  often  tliul  the  qui'.slioii  which 
cuniiuoiily  is  supposed  to  be  a  simple  uiie,  and  the  one  which  in  the  great 
miynrily  uf  rases  is  alone  lonsidered, — namely.  '■  Whiih  food  shall  we  give 
to  the  infant!-'" — is  a  misleading  and  insiittiiieiil  une.  The  ])roblem  is  a 
combination  of  liu'lors  of  which  the  kind  of  food  is  only  one,  and  wi?  {ht- 
sonatly  liavi-  lortg  lieeii  ctuivinced  Ihul  the  neglect  to  inveslignle  thoroughly 
and  curry  out  In  detail  the  conihination  uf  these  by  no  means  insignilicani 
g»iienil  factors  has  hml  much  to  do  with  our  failures  in  substitute  feeding 
in  the  past.     If  \^e  arc  nol  on  our  guanl,  an  exa|i:g<'ratiuu  of  each  snigle 
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fector  will  jin-vail,  niiil  liy  ils  induciice  will  Jjliiid  us  ti»  much  good  work 
which  ill  utiier  iliix-ctiuns  hiis  already  broii  done,  and  which  we  cannot 
afTord  to  igiion'. 

Wi*  should  iiivestif^lo  and  oiidcavor  (o  ropy,  each  in  its  turn,  the 
various  di'vices  wliich  nalurc  itiaki's  use  or,  fur  we  must  admit  that  we  are 
not  in  a  position  (o  improve  on  nature's  method. 

It  is  lerlainly  wiser  imd  more  ei-oitomiral  not  to  gpare  expense  and 
truul)le  in  ari^ngiiif;  tlie  inrunt's  diet.  Tor  the  |H>rio(l  of  active  growth  of  an 
organ  is  the  time  when  its  functinn  is  readily  weakened,  and  when  once 
weakened,  the  digestive  function  is  u  ]in>litlc  source  of  annoyance  and  ex- 
pense in  childhood  and  adolescenre.  Clieup  fuods  and  cheap  methods  of 
feedhig,  unless  they  an.'  the  best  that  can  be  procured,  should  not  be  lol- 
crateii  ill  the  early  feeding  of  infants.  We  often,  however,  gee  a  food 
reconmiended  for  a  yonii;;  infant  because  it  is  cheap  and  easily  prepared, 
in  spite  of  the  fact  that  its  well-known  lack  of  nutritive  ingredients  should 
stamp  it  as  unfit  for  u.se. 

Soi'iiL'E  oi'  Pool). — Iluviiig  decided  to  substitute  some  food  in  place  of 
woman's  milk  for  the  infant,  we  nmst  decide  from  what  source  tlie  ele- 
ments of  tliis  food  shall  come.  Tlie  food  whicli  approaches  most  nearly 
in  ever}-  respect  the  product  of  the  human  mamma  is  that  produced  by 
tlie  mammie  of  other  animals.  Tlie  n-ason  for  tliis  is  that  the  food  wbii-h 
all  mammuls  pruvide  for  their  otTspriiig  is  an  animal  one,  and  consists  of 
tilt!  .same  elements,  although  the  mannnary  product  of  different  animals 
varies  in  the  percentage  of  these  elements  and  to  some  extent  in  the 
chemical  nature  of  its  ingredients. 

Assuming,  tlieii,  that  avenige  human  breasl-inllk  is  the  safest  standard 
for  us  to  copy,  we  are  impressed  wilii  the  fact  that  although  a  vegetable 
diet  would  often  seem  far  the  easiest  method  nf  procuring  nourishment 
for  young  infants,  yet  itatun'  has  persisteil  in  providhtg  an  animal  one. 
We  should  therefore  in  the  first  months  not  introduce  into  our  substitute 
diet  a  vegetaljle  elonieiil,  wliich,  as  judged  by  <iur  standard,  must  be  a 
foreign  element.  Milk  is  I  he  food  which  our  reason  tells  us  should  be 
given  to  the  young  infant,  and  a  milk  which  will  approach  as  nearly  as 
possible  to  file  avemge  liunian  milk. 

The  milk  of  various  annuals  has  troiii  time  lo  time  been  recommended 
as  the  best  substitute  tor  human  milk,  the  recommendation  being  based 
on  tlieir  analyses  approaching  more  or  Ic.'is  nearly  the  composition  of 
human  milk.  The  milk,  however,  of  all  animals  has  to  be  modilied  to 
corn-s]iond  to  human  milk  ;  and  when  we  l)egii]  to  Jiiodify,  il  is  as  easy  to 
chatigi!  the  penx-ntages  of  the  different  constituents  to  a  great  degree  as  to 
a  small. 

The  fact  that  tlie  milk  of  any  particular  animal  approaches  in  its 
aiuilysis  nearly  to  thai  of  tlie  liunian  breast  is  m»l  of  so  much  importance 
as  that  the  milk  sliould  be  one  which  can  be  ulitained  easily  by  the  people 


ill  liii^i'.  This  al  once  sl-UIcs  Ihe  question  Ihaf  il  is  llit-  luilk  uf  Uie  cow 
to  which  we  must  turn  our  altenlion,  even  though  cow's  milk  may  difl'er 
in  its  composition  from  Innnan  milk  to  a  ^eatcr  dep-ee  than  does  the 
milk  of  tliL'  ass  or  thu  niuri;.  wliosc  milk  approaches,  so  far  as  is  shown 
by  analyses,  most  nearly  of  thai  uf  all  animals  to  human  milk.  If,  how- 
ever, the  ass  and  Ihe  mare  stioiild  hr  timpluyed  for  dairj'  purposes  to  the 
same  extent  that  the  cow  has  been,  IhLiv  is  ovoiy  reason  to  suppose  that 
their  milk  mi^'hl  change  in  Us  composition  and  their  comparatively  unde- 
veloped mammary  glands  increase  in  size,  just  as  has  been  the  case  with 
ttie  cow,  an  animal  which  for  thousands  of  yeai-s  has  been  used  for  Ihe 
production  of  milk,  and  which  probably  did  nol  in  the  beginning  give  such 
an  over-production  of  the  niamrnary  secretion  as  is  the  case  now.  II  is. 
Ihen,  from  the  public  (temand,  and  by  bR'eding,  that  cows  have  been 
made  to  produce  so  much  more  milk  than  is  necessary  for  the  support  of 
their  young.  Not  only  (juanlilalive  but  qualitative  differences  exist  in 
animals  according  hi  the  development  of  llieir  mam[nary  {,'lands  ;  and,  as 
Marliny  has  shown  in  his  collection  of  statistics  on  this  subject,  llie  con- 
dition wliich  determines  the  (|uantity  and  llie  quality  of  the  milk  depends 
on  the  developmeul  of  the  organ  wliich  produces  il. 

A  further  exenipliticatioii  that  cow's  milk  is  pnu-lically  tlie  universal 
source  of  the  substitute  food-supply  for  infants  in  most  civilized  commu- 
nities is  Ihe  fad  that  the  various  foods,  patent  or  nol,  all  ilepcnd  fur  their 
basis  oil  cow's  milk.  uTid  Ihat  without  this  addition  of  milk  they  would 
show  but  an  insignilicant  penentagi'  of  many  of  the  most  important  in- 
gredients of  the  food,  Logically  we  should  not  speak  of  the  various  foods 
as  such,  but  merely  as  ar^uvanls  to  cow's  milk.  If  this  is  llioroiighly 
understood,  much  misapprehension  regarding  the  upjiareiilly  successful 
results  of  liinniiicrable  foods  M'ill  be  done  away  witii. 

Anotlier  reason  for  using  cow's  milk  in  prefei-enee  lo  all  others  is 
owing  to  the  fart  lliiit,  the  cow  can  be  kept  iiniler  more  slricl  control  than 
any  other  mamriuil. 

If  human  milk  is  lo  be  taken  as  a  guide  in  suhslitiile  fi-rdiiig,  it  will  be 
iiistruclivu  til  ohscnu  how  closely  tiii-se  oilier  varielics  of  milk  approach 
it  in  composition,  always  allowing  Ihat  human  milk  varies  and  that  the 
milk  of  all  animals  also  varies.    This  is  ill  usi  rated  in  I  In-  following  table: 

T.UU.t: :«. 

^^  Sluiu-imj  y'lri'Ili'iiii  •■•   ' 'piiii^"j«(i"i.   "f  H-lt  ••(  tl'g'nvnl  .{nimntt. 

^^fe  rvrri'iitiiKi*  Ulliir'tkl  1><1»I 

^^  i>l  VnX.  ^ii|,-H[,         ]'mi>'l'1>.        lIiilU'C.         SxlHt* 

llmnnn  Milk 4.00  7.iW  l..sn  ii.ai  i:'.7n 

Cow'sMilk 4,00  4.75  XM  0,70  VIM 

<J.iOl''- Milk                         ...,4M0  -LIK)  .|.7(1  O.iK)  13,50 

Marv's  Milk  -              l.OU  <i.«->  I.H9  0,.1l  B.94 

An'«  Milk .  I.ill)  O.ID  2,ai  O.M  lUW 

It  is  evident  from  Ihrsc  ll;,'iin-s  thai  Ihe  dilfcrmce  in  (he  milks  is  not  so 
niutrli  in  the  umoiint  of  lolal  solids  as  in  tlie  rclulivc  proportion  of  fuls, 

II 
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sugar  and  protoids.  Not  one  of  them  approaehes  at  all  closely  to  the  com- 
posilioii  of  human  milk,  in  comparison  with  which  both  cow's  and  goafs 
milks  an-  low  in  sugar  and  high  in  proteids ;  while  mare's  milk  and  ass's 
milk  are  very  deticient  in  fats.  If,  therefore,  human  milk  is  to  be  im- 
itated in  its  composition  in  siibstitnto  feeding,  some  form  of  modifieation 
will  be  necessary. 

THE  COW. — Having  chosen  Uie  row  for  onr  primal  milk-supply,  wo 
must  next  consider  whether  any  sjiocial  bn-ed  is  bettor  adapted  than 
others  for  accomplishing  our  purjiose.  To  do  this  we  should  first  examine 
chemically  and  microscopically  the  elements  of  the  milk  of  those  breeds 
which  can  be  employed  best  throughout  the  civilized  world.  It  has  been 
found  that  the  finer  briffls  of  rows  from  lh»t  Channel  Islands  are  nioro 
liable,  when  transported  from  their  home  lo  rounlries  where  the  climate 
is  more  severe,  to  contract  diseitses,  such  as  tuberculosis,  than  are  the 
animals  n'pn'sented  by  the  Durham,  Devon,  Ayrshire,  and  Holstein  breeds. 

Among  the  breeds  of  cows  which  should  be  used  for  infant  feeding  at 
the  farms  connected  with  the  laboratories  are  the  following: 

The  Durham,  or  Shorthorn,  represents  the  best  type  of  cow  for  this 
purpose.  She  has  great  constitutional  vigor,  great  capacity  for  food,  a  per- 
fect digestion,  a  placid  U'lnperanient,  and  yields  a  large  quantity  of  rich  milk. 

Anotiier  breed,  the  Devon,  has  the  same  general  characteristics  as  the 
Duriiam.  The  cows  are  gentle  and  vigorous,  and  give  a  moderate  quantity 
of  milk  of  medium  quality. 

Anolher  breed  is  the  Ayrshire,  whose  constiliilional  vigor  is  great, but 
whose  h-m]>eramout  is  nervous.  The  cows  are  not  so  hardy  as  the  Dur- 
ham, but  are  very  free  from  disease.     They  yield  a  large  supply  of  milk. 

Another  breed  which  is  of  a  thorough  dairy  type  is  called  IhoHolstein- 
Friesian.  This  cow  represents  the  most  perfect  milking  animal  known, 
having  every  charaderistic  of  a  cow  snilable  for  an  hifanl's  milk-supply, 
but  hi>r  milk  is  so  light  in  its  lotal  solids  that  it  is  not  so  profitable  as 
the  other  breeds.  She  yields  a  larger  ipianlity  of  milk  than  any  olher 
known  breed,  although  the  aTialysis  sliows  it  to  be  poorer  in  quality, 

Anolher  breed  is  called  the  Brown  Swiss  grade.  The  cows  are  very 
vigorous,  healthy,  and  doi'ile,  and  yield  a  fair  supply  of  milk  of  about  the 
richness  of  the  Devon. 

Finally,  we  can  make  usi'  of  the  litlle  Bretonn©  cow,  known  all  over 
Europe  as  the  "cow  for  llic  family. "  Cows  of  this  breed  have  all  the 
characteristics  of  the  good  ilonjeslic  cow  whiih  have  already  been  men- 
tioned. They  produce  a  medium  amount  of  niilk,  largo,  however,  in  pro- 
portion to  their  size. 

The  variation  in  the  composilion  of  milk  accorihng  to  the  breed  is 
shown  in  the  following  table,  compiled  from  average  analyses,  by  ,Mr.  Gor- 
don of  the  Walker- 1  lord  on  Laboratory.  More  recent  analyses'  show  nearly 
one-half  of  one  per  eenl.  more  of  sugar  and  less  of  })roleids  f  luui  given  in 
Ihe  followiTig  table: 


TAbLE  3St. 
Shou-ing  I'lriulion*  tii  !h--   ihiiiiKitiliiiii  ••/  /'oui't  MiH\   Anvirdiiig  Ui  thr  lirffi. 

IiurhiDi  «r  HoWciii- 

Shtirihnni.  Hevoii.  A>rah[rp.  Frlfstao, 

FalB                                            ,4.04  4.09  S.89  2,88 

Sugar     4.3.1  4,3a  4  41  4,33 

pMleiiis 4.17  4.(H  4.01  S.rtt 

Mineral  Matter.  - M  ,7fi  ,73  .74 

TolalSoli'is         13.28  ll.ii!  i:l.04  11.94 

Water                                            86.72  Rft.79  HC.IW  88.0H 

Daily  qoanLity          l^rRe.  Mnilt)ral<',       Large.  Verj-  largp. 

SwtBB,  Jfiwy.  NMive,  Omdp. 

Puis                                           ,  4.00  .5,21  3,(19  4,01 

Sugar 4.30  4.52  4.35  -i.'m 

1'nildcls               : 4.00  3.99  4.00  4.08 

Mitionil  MiilttT ,78  .71  .73  .74 

T'llnl  Si.li.|B. 13.08  U.43  12.S<i  13.17 

WhUt                              .  .      .  86,94  85,.i7  84.14  wl,83 

Daily  quantity                 ...    .  Mijilerale.       large.  Mrxierate.        Moderate, 

Analyses  of  milk  from  tiuerasey  cows  floscly  approafli  lliose  of  Ihe 
Jersey  cow. 

Tlie  itM|iorlaiire  of  llie  seluclioii  of  tiie  herd  in  substitule  lecding 
depfnds  nol  so  much  upon  Mil-  dilTerences  in  gross  comijosition  of  tlie 
milks,  as  upon  olin-r  rimsiileratlons.  The  volalile  glyteriilcs  for  example, 
whitli  are  prL-soul  in  very  small  proporlion  in  human  milk,  are  eonsider- 
ablj-  (jrealer  in  JcrsL-y  and  ilnenisey  milk  lliaii  in  llial  of  Ihe  commoner 
brt-rds  of  cows,  sucli  as  Liu;  Holsteins.  They  increase  decidt-dly  [lie  dilli- 
cully  of  dit'cslion.  Moreover,  the  fat  corpuscles  in  Jersey  milk  are  niucli 
lary'T  llian  those  of  Ilolstein  milk  nml  are  less  easily  enmlsified.  The 
voliilili'  ijlyeeriile^  do  not  e\isl  in  Hie  niaminu.-  hut  are  formed  in  the  milk 
soon  alTer  Ihe  milking'.  In  Gnernsey  and  Jersey  milk  (his  change  occurs 
more  qnirkly  than  in  Ihe  olher  varielies.  Modilii-ations  made  np  from 
Jersey  or  Guernsey  milk,  therefore,  are  less  likely  to  maiidain  Iheir 
omulsion  and  more  likely  to  show  an  excess  of  volatile  glycerides.  For 
these  renson.s  there  is  a  strong  theoretical  ai^ument  against  their  nse  in 
infant  feeding,  and  in  practice  it  is  found  to  be  much  less  suitable  than  Ihe 
milk  of  common  breeds,  flolsteins,  Durham  and  Ayrshires  should  always 
l»i'  selected  in  pri'l'erence  to  the  higher  grades.  The  mixed  milk  of  ji  h<'nl 
is  less  variidile  in  its  eomposillon  than  that  of  a  single  cow,  iind  for  this 
n-usoii  it  is  l(»  hi;  imferrt'd  for  the  purposes  of  infant  feeding. 

Some  of  Uie  marks  which  distinguish  the  l)ii?eds  of  cows  best  adapted 
for  inlaid  feeding  are:  (.i)  conslitnlional  vigor,  (b)  adaptability  to  aci-limal- 
i»dion,  ((-)  nolable  ability  In  nuse  Iheir  young,  ('/)  freedom  I'niin  inlensi- 
inltreeding,  (r)  a  distinctly  emulsilied  fat  in  the  nnik,  (/)  a  preponderance 
in  the  fals  of  llie  llxed  glyrerides  over  tlie  volatile  glycerid<'s. 

Such   l)r is  ns   Ihe  Jersey,  Gnernsey,  ami    many  olhers  in    which 

inten.-ie  inbri^cding  has  been  carried  on  and  in  wltich  aciliinalinilioii  hus 
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not  bt'on  i)orfcL'tcd,  shoiilrl  not  be  used  for  irifanls  and  young  childreii. 
These  breeds,  of  course,  do  not  represent  all  of  those  available  for 
substitiito  feeding,  for  we  may  inenlion  many  others  equally  good  eacli 
in  its  couiilrj.  For  examjde,  the  Kerrj'  of  In'lund,  the  Red  Polled  of 
England,  llie  Dutch  Belted  and  the  Flentrsli.  also  the  Flamande  and  tlie 
Coleiitine  of  France,  tlio  Noririan  breed  of  Normandy,  besides  Ihe  Brown 
Swiss  just  sjidken  of,  and  the  Simmentlial,  sometimes  called  Bernese, 
of  Switzerland,  also  the  rhianhia  of  Ilaly,  and  the  Allguner  of  (ierniany. 
The  native  cow  of  Ibis  country,  the  "Red  (low,''  Hirougli  many  gen- 
erations of  negh'ct  and  exposure  in  winter,  has  undoubtedly  acquired 
an  impaired  digestion  and  does  not  respond  readily  to  a]>propriate  changes 
of  food. 

Cark  or  THK  Cow. — A  cow  whose  milk  Is  lo  be  used  for  purposes  of 
infant  feeding  shonid  be  properly  housed  and  well  cared  for,  as  the  do- 
mestic cow  is  an  animal  peculiarly  sensitive  to  her  surroundings,  and  her 
product  is  com-spondingly  liable  to  be  thrown  out  of  equilibrium.  The 
cow  is  liable  to  conlrait  diseases  conuiumicabie  to  man,  and  especially  to 
infants,  ami  she  is  a  ready  vehicle  for  Ihe  Iransmission  of  obscure  affec- 
tions of  a  septic  character.  Her  surroundings  are  such  as  to  favor 
hifeclioii,  and  lier  attendants  are  often  Hie  means  of  conveying  to  the  milk 
many  of  the  transmissible  diseases,  such  as  scarlet  fever,  diphtheria,  and 
tuberculosis. 

The  ordinary  cow  is  allowed  to  range  over  wide  jiastures  which  are 
sometimes  overdushed  with  herbage  and  sometimes  parched  by  drought, 
and  wliicli  nearly  always  contain  noxious  weeds,  whi<h  she  seems  eagerly 
to  seek.  Again,  she  is  forced  lo  drink  from  slagnnnt  )iools  and  polluted 
streams,  and  at  other  times  suffers  for  want  of  water  lor  many  Imurs  to- 
getliiT,  She  is  also  fre(|uently  exposed  lo  slorms.  Cows  cared  for  in  this 
way  are  not  those  which  provide  Uie  best  milk  for  sid>slitu(e  feeding. 
These  are  the  adverse  conditions  wliicli  surround  the  onlinary  cow  during 
the  sunnner.  In  the  winler  she  is  crowded  in  the  stilling  almospbcre  of  a 
close  barn  with  the  manure  of  tiie  whole  winler  kejit  nndenicalh  the  floor 
on  which  slie  slands.  Her  head  is  usually  coidined  in  a  narrow  stall. 
The  fodder  intended  for  the  winter's  supply  is  kept  above  her  head,  and 
is  conlinuously  conlaminated  by  the  foul  odors  of  the  barn.  She  is  turned 
out  lo  the  w,iteriiig-l rough  at  (leriodical  intervals.  Thus  she  cannot  be 
.said  to  be  cured  for  in  a  manner  conducive  lo  tlnM-iinable  function  of  her 
uiannnary  gland  or  for  the  production  of  clean  milk. 

For  cows  to  be  used  for  the  purpose  of  infant  feeding'  ii  barn  Is  needed 
where  each  cow  shall  have  at  least  twelve  hundri'd  cubic  f<-et  of  fresh  air. 
The  food  should  be  kept  where  it  cannot  be  conlamiuated.  The  manure 
should  be  as  carefully  removed  from  Ihe  barn  as  if  it  were  a  human  dwell- 
ing. The  cow  should  luive  freedom  for  her  head  and  lindis  in  wide  stalls. 
L-iiv'.  dry,  siiruiy  exenise-yards  should  be  provided  for  her.  Her  food 
should  always  be  brought  to   her  and  selected   wilh  great  care.     Pure 
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waU-r  slidiitd  be  providc-d,  ami  siiitablo  cuijs  nr  trnii^^lis  cfjiilainitiir  runtiiiig 
watfr  siioiild  be  in  Iilt  stall.  TIr'  bedding  should  br  Ih-sh  and  hw  from 
mould  or  from  any  soil  productive  of  bacterial  prowlli.  M(^tliod.s  should 
bi'  used  to  get  rid  of  all  the  usual  foul  odors  and  free  ariiTiionla  so  coni- 
rnnnly  produced  in  bams.  Cows  should  bi'  caivfidly  f^uaiilcd  against 
fri{.']il,  the  worryittji:  of  dogs,  aud  unusual  excilenjenfs  of  all  kinds,  whidi 
cause  serious  disturbance  of  Ihe  lacteal  f'titictions  of  domesticated  cows,  in 
contradistinction  to  those  of  cows  in  a  more  natural  condition,  as.  for  in- 
stance, the  cows  in  a  sonii-wild  stale  on  Ihe  plains  of  Montana,  Tesiis, 
Australia,  and  the  Pampas  of  South  America.  Excitement  does  not  ap- 
parently injure  Ihe  lai'talion  of  these  cows,  while  it  inevilably  throws  out 
of  e(]uilibrium  Ihe  milk  of  Ihi.'  well-cared-fur  dairy  cow.  If  Ihe  sjinie 
care  should  be  applied  lo  rufrulating  the  woman's  life  as  can  be  empluyt-d 
in  the  barn,  we  should  encounter  fewer  difficulties  in  Iiunian  breast-feed- 
uig.  The  reeding  of  Ihe  cows  should  have  for  its  object  (he  production  of 
an  even,  nutritious,  digestible  milk  and  the  careful  avoidance  of  over- 
stimulation of  Ihe  lacteal  secretion.  The  exact  chemical  analysk  of  any 
one  ration  used  for  feeding  cows  for  our  purpose  must  be  carefully  con.sid- 
ered  in  acconiance  wilh  the  ratio  of  the  digestible  nutrients  of  tlit-  fuoo, 
and  this  nuBt  of  coarse  be  arranged  practically  Irom  tjie  recognised  food 
tables.  A  great  variety  of  food  is  necessary  iii  feeding  cows,  l»ut  in  Ihe 
transition  from  green  foods  to  dry,  or  the  reverse,  much  care  is  needed  to 
^Taduate  Ibe  change,  as  disturbance  in  the  equilibrium  of  the  mamillary 
gland  is  rapidly  followed  by  injurious  effects  on  the  consumer.  In  past 
limes,  before  we  could  rely  as  we  do  now  on  this  carefully  managed  change 
of  rations,  Uie  spring  of  the  year  with  its  flush  paslurage  ami  thi-  fresh 
grass  following  the  autumn  rains  were  Iruilful  sources  of  infantile  dlgeslivo 
disturbance  in  our  nursery  pruclicc. 

All  those  links  in  the  chain  which  constitutes  a  successful  substitute 
feeding  are  of  great  importance.  The  cows  must  be  kept  clean  by  groom- 
ing and  the  necessary  washing,  the  precaution  always  being  taken  (o 
rub  tlie  inoislened  parts  dry.  The  milkers  should  be  dressed  in  clean, 
freshly  sliTJli/ed  while  suils  and  caps.  Tlieir  hands  and  arms  should  bo 
thoroughly  scrubbed  before  milking.  The  hands  in  milking  should  be 
kept  dry.  The  niilking-slools  should  be  made  of  metal  so  that  Uiey  can 
be  slerilizeil  The  milk  should  be  drawn  with  some  force,  sinudatiug  the 
action  of  the  calf,  and  at  eacii  milking  every  drop  of  milk  should  be  drawn 
out.  The  milk  shouli^  be  drawn  into  sterilized  pails  and  carried  imme- 
dialely  from  Ihe  barn  lo  the  niilk-house,  which  should  be  a  sufficient  dis- 
tance from  Ihe  barn  to  be  free  from  odors.  No  means  yet  known  to 
science  can  prevent  some  few  bacteria  coming  into  Ihe  milk  during  the 
milking-time,  tliougli  it  is  jiossible  to  reduce  the  numltcr  fin  gnally  as  tn 
make  the  milk  pnictically  slerile  for  the  purpose  of  infant  feeding,  pur- 
licnlarly  if  Ihe  set  ond  half  of  the  product  of  Ihe  udder  alone  is  ns^-d  and 
milked  inlu  sterile  tubes.     The  first  half  probably  contains  many  baclcria, 
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The  niilk-rooiii  is  [iractically  clean  t'rurii  a  baclerin logical  stand-|toiiil.  for 
the  walls  anJ  floor  are  kept  wet  willi  clean  water,  am]  all  tlusl  is  px- 
i-lutieil.  The  air  wliicli  enters  the  iiiilk-rooni  is  washed  with  sterilized 
water  as  it  fnters.  Part  of  the  milk  is  fiien  passed  through  the  separator, 
while  part  is  drawn  into  sterile  jars  fur  transportation.  No  one  is  allowed 
lo  enter  the  niilk-rooin  except  the  man  in  cliarge,  and  lie  is  carefully 
trained  lo  be  absolutely  clean  in  person,  taking  special  care  of  his  hands. 
face,  and  hair.  While  in  the  niilk-rooni  he  wears  freshly  sterilized  while 
clothes.  In  the  milk-ruorn  tliejars  are  sealed,  packed  in  ice,  and  in  a  few 
hours  delivered  at  the  laboratory. 

Allcr  tiulk  has  been  treah-d  wilh  flicse  precautions,  we  have  had  re- 
peated bacteriological  esaniinallons  made  on  its  arrival  at  the  laboratory, 
witti  the  uniform  result  that  it  has  proved  to  be  comparatively  sterile, 
and  at  times  it  has  contained  either  no  colonies  of  bacteria  or  only  one 
or  two. 

No  antiseptic  can,  without  danger  to  the  infant,  be  used  about  Ihe 
cow,  while  all  the  mechanical  devices  hereiofore  tried  to  take  the  place 
of  manual  niiikint-  have  inevitably  tended  to  impair  Ihe  lacteal  function 
of  the  udder. 

CHEMISTRY  OF  COWS  MILK. — We  liave  spoken  of  milk  in 
general,  and  uf  certain  pdints  in  connection  with  the  chemistry  of  human 
milk  in  considering  the  subject  of  maternal  feeding.  In  iiitlirn-t  mhnfituU 
feeding,  which  involves  a  consideration  of  tlie  principles  governing  the 
modification  of  cow's  milk,  it  is  of  (lie  first  importance  that  Ihe  physician 
should  acquaint  hiniself  wilh  the  chemical,  physiological,  and  bacterio- 
logi<'al  diaraclerislics  of  the  food  with  which  he  is  dealing.  The  failure  to 
appreciate  the  iinpnrlance  of  such  a  knowledge  is  responsible  for  nmch  of 
the  ill-founded  crilicisiiis  of  those  who  oppose  the  methods  of  percentage 
ft'cduig,  and  the  feilun?  lo  nblaiu  salisfactory  results  by  those  who  have 
attempted  lo  adopi  percentage  feeding  without  understanding  its  funda- 
mental principles.  II  is,  Iherel'ore,  well  worth  our  while  lo  consider  in 
more  or  less  detail  certain  points  bearing  on  (he  chemistry  of  cow's  milk. 

The  (_'omi'osition  of  Cow's  Mllk  and  Its  Digestion, — Milk  consists  of  an 
emulsion  of  fal  in  miiuife  subdivision  suspended  in  the  milk-plasma  which 
consists  of  milk-sugar,  or  lactose,  proleids,  cxlraclives,  nnneral  matter  and 
water.  It  is  therefore  apparent  that  all  the  great  subdivisions  of  foodstuffs 
are  represented,  llial  is  fats,  carbohydrates,  proleids,  mineral  nialli-r  and 
water. 

The  analyses  of  cow's  milk  by  French  and  German  chemists,  as  well  us 
by  many  Knglish  aJid  American  inveBfigators,  show  varying  results,  which 
Serve  lo  einphiisiice  the  fad,  which  cannot  be  tuo  strongly  impressed,  that 
the  composition  of  milk  of  large  herds  of  cows,  as  well  as  of  individual 
cows,  varies  Bumelimes  williin  wide  limits  of  any  average  that  one  may  at- 
tempt to  I'stiibli.ih.  These  variations  depend  upon  the  breed  of  the  cow, 
the  mi'thods  of  feeding,  the  health  of  the  animal,  Ihe  seiisuuof  the  ynur,  Ihe 
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stage  of  lactation,  tlie  length  of  tiint;  hctwoen  two  successive  milkings,  the 
portion  of  the  milk  withdrawn  from  tlio  udder,  and  many  other  conditions. 
In  wurkinj;  out  a  system  of  milk  modification  for  laboratory  and 
home  use,  it  is  necessary  tliat  some  standard  analysis  be  adopted  for  the 
various  niutorials  used  in  the  moditicatinn  of  milk,  and  we  have  therefore 
accepted  the  following  average  composition  of  wliole  milk,  fat-free  milk, 
whey  and  cn-ains,  which  are  bused  upon  the  results  obtained  by  the 
analyses  of  a  large  number  of  samples  taken  from  the  many  different  hords 
which  supply  the  milk-laboratories: 

TABLE  40. 

Aiialyi'iit  of  Coii'h  Milk. 

Per  pcnl, 

FatH 4.00 

Milk-sugar  (lartose) 4.75 

Total  proteidB 3.60 

CaM-inogen , . ,     2,fW 

Whey-proteidx  (includiii)i  nitru(^uouB  extractives) O.&l 

Miiifral  iiiiitter 0.T6 

Total  Boli.in I.IOO 

Wator 87.00 

Analygiii  of  Ful-frfe  Milk. 

FfttH ■ 0.06 

Milk-HUfciir fi.OO 

Ti.in)  |)n>tci(lH 3.Sfi 

AiiiiliiMii  n{  When. 

Fills 0.00 

Sujnir 5.10 

Whcy-pnitfi'l.s  (including  nitroiteiicjiin  estractivenl 0.90 

If  whey  is  lasAv  from  fat-free  milk  the  wlicy-jirot^'iilB  average   1.1  '_i  (Adriance). 

Anithmt  iif  l'rfnii», 

Fals H.OO        10.00         1:;.00         Ul.OO         30.00        32.00 

Siii<iir 4.n.T  4.4.'>  -l.*^  4.20  3.96  3.40 

Total  jiroteirls   3.^^  3.27  .1.20  3.ai  2.00  2JiO 

The  composition  of  1 6  and  32  per  cent,  creams  is  based  upon  actual 
analyses;  the  composition  of  8,  111,  VI  and  liO  |)er  ecni.  creams  is  calculated 
on  the  bases  of  the  composition  of  milk,  16  and  32  per  cent,  creams. 

The  following  analyses  of  cereal  decoctions  were  made  for  us  by  Mr. 
F,  W,  Howe,  showing  the  composition  of  barley  and  oat  jellies  when  made 
with  2  and  3  ounces  of  the  flour  to  one  quart  of  water,  cooking  for  one- 
half  hour  and  adding  enough  water  to  make  a  full  quart.  With  these 
analyses  known  one  can  calculate  for  percentages  of  starch  as  readily  as 
for  those  of  other  ingredients.     (See  page  1 91 .) 

TABLE  41. 

Atmhim  of  Crretil  Dixnflinn*. 

Oat— 2  nz 3.52 

■A«7. 5.21 

Jitirln/.—'i  or. 5.10 

2<« »,4« 


Fats. 

I'roU'kl, 

aisrrh. 

JUb. 

.ON 

.41 

2.99 

.OS 

.11 

.47 

4.58 

.05 

.03 

.(W 

4.43 

.04 

.02 

.54 

2.88 

.03 
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ntAt-noN. — FtTfecUy  fresli  i[ii!k  is  aiiifilioLeric,  but  row's  milk  is  rela- 
tively more  aciil  tluui  human  nulk.  Tlie  ariiiity  is  duo  to  the  presence  of 
pliosptiates  ;  llii.-  allialinity  to  llie  prest-iico  of  alicaliin.'  caihiiiiates. 

Specific  Gravity. — The  specific  gravily  varies  from  1.028  to  1.034.  It 
increases  very  sli^^htly  for  a  few  lioure,  due  to  molecular  luodilicalions 
of  the  casein.  It  is  dependent  upon  Ihe  presenee  of  solids  nut  fat  wiiieh 
are  in  solution,  whiclL  tend  to  raise  the  specific  gravily,  and  on  ttie  fat 
itself,  which  hy  virtue  ol  its  heing  lighter  tiiaii  water,  leniis  lo  lower 
the  specific  gravity.  It  is  luweivd  by  the  a'tditioTi  of  cream  or  water,  and 
is  raised  by  the  removal  of  the  cream. 

Mu.k-Kats.— Tho  fats  of  milk  exist  enlirely  in  the  fonn  of  ihe  fat 
globules  suspended  in  tlie  plasma.  These  globules  vary  greatly  in  size, 
and  are  probably  purely  fat.  The  percenlage  of  fat  in  milk,  as  seen  above, 
varies.  Four  per  cent,  is  taken  as  a  lair  average  of  good  milk.  The  non- 
volalile  milk-fat  consists  I'hielly  of  iialniatin,  stearin,  and  olein,  tlie  source 
tif  butler.  The  volatile  fats  are  composed  of  bulyric  acid,  caproic  acid, 
and  a  small  trace  of  niyristic  acid,  caprylic  acid,  capric  acid,  lauric  acid 
anil  aricliidic  acid.  (Si-e  page  Hi;{.)  Lecithin,  cholesterin  and  a  yellow 
coloring  matter  are  also  presenl. 

Milk-Plasha. — Milk-plasma  contains  in  solution,  or  pseudo-sol ulion, 
the  remaining  constiluents  of  milk,  that  is  the  milk-sugar  or  lactose,  Ihe 
irroleiils,  caseinogcn.  laclalhmnin,  tactoglohidin,  Ihe  iermeal  galactase, 
and  the  mineral  matter.  The  pniteid  substances  are  of  complex  composi- 
tion, riinlnitiing.  (',  O,  N.  H,  1',  ajid  .'^,  but  the  coniposilion  of  the  proteid 
molecule  is  not  known,  The  molecule  of  Ihe  principal  proteid,  casein, 
exists  in  chenncal  combinaliou  with  calcium  and  is  tlLcrefore  sometimes 
spoken  "I  as  I'aK'ium-casein.  I'erlain  extractives  are  also  presenl,  that  is. 
faint  traces  of  urea,  rreatiii,  crealinin,  xardhhi,  lecilhhi,  cJiolesterin  and 
cilric  arid.    The  gases  of  milk  consist  ctrielly  of  COj,  N,  and  traces  of  O, 

Mii.K-SiniAii  on  I.Arrost. — Lactose  is  found  in  nature  in  milk  alone,  but 
lias  l)ceii  delected  palhologically  in  (lie  urine  of  (iregnant  women.  When 
healed  lo  170°  lo  IW  t'.  if  is  converted  inio  lai  locaramel,  but  when 
heated  in  solution  it  begins  lo  undergo  decomposilion  at  7<>°  {',  (l.')«°  F.), 
which  is  a  poinl  of  some  significance  in  canneclion  with  the  subject  of 
slerili/aliiiii  of  milk  in  infant  fei.'ding. 

Hi-garding  Ihe  kind  of  sugar  which  sliould  be  used  in  making  U|i  a  sub- 
sliliite  food,  we  have  cerlain  questions  lo  consi'ler  which  would  seem  to  be 
imporUuil.  Cane-sugar  lias  been,  and  slill  is.  a  favorite  form  with  which  to 
regulate  this  part  of  tlie  solid  constituents  of  the  food.  The  reasons  ^ven 
for  using  il  tiii\  e  hcen  lis  preservative  (pialities,  as  seiii  in  Itie  manufactun' 
of  condeiisr^l  milk,  and  Ihe  theory  that  il  is  not  liulile  to  set  up  excessive 
so-called  lactic  ucid  fernientatinn,  willi  lis  conseipicnl  dii^lurbance  of  diges- 
lion.as  has  been  sup|icis<'d  In  b'-  Ihe  I'a.ise  willi  nulk-sugar.  Cane-sugar  in 
a  concenlratt-d  form,  as  il  is  IouikI  in  condensed  milk,  seems  to  act  as  ii 
pruservulive,  but  when  it  is  rlilutet],  as  in  its  administration  tn  Ihe  inliuil. 


^  n'-Mitjiir  fiTriifnls  v«-pj-  readily.  aii<l  in  lliis  n'spfi't  luis  no  advaiilago 
^  'T  milk -sugar.  Hoasoning  rrmii  aimlutry.  we  should  say  tlial  as  niilk- 
^ J^'n^  IS  tlio  only  fomi  of  snpar  fi.und  in  the  i[iilk  of  mamnials,  it  is  lliere  for 
"""P  good  i.iirp(js.-,  and  liial  il  is  iiei-ded  for  thu  accomplisiimeiit  of  some 
process  which  takes  |j]acc  aft.-r  llie  fnnd  has  bi-eLi  swallowed.  Bolh  canp- 
f'lgar  and  iiiilk-sunar  are  .  onverled  into  glucose  .ithcr  in  Ihe  iidesline  or 
">  lie  process  of  ahsorjilionfroiii  (he  intestine.  There  seems,  however, 
o  ot-'  some  dilTerence  in  (he  degree  to  which  Uiey  can  be  used  fnr  pur- 
posi-s  nf  nutrilion  before  Ihcy  an-  converled  into  glucose.  So  far  as  is 
*J*^"ii.  wjk'llirr  in  plants  or  in  atiintaU,  cane-sugar  la  merely  a  reserve, 
•"Hi  eannol  )>l-  us.'d  directly  for  rnitrilii.ii,  Milk-supar,  on  the  other  liand, 
IS  probahly  nut  nn-n-ly  a  reserve,  Imt  niay  possibly  be  utilised  in  the  eeon- 
omy  also  for  nulrition.  Thus,  Bemarii  has  shown  thai  seven  grains  of 
nnlk-sii^nir  dissnived  in  an  oniLee  ut  water  could  be  injecti'd  under  tlie 
skin  III  il  rabbit  wilhoul  the  sul)seqneiil  appearance  of  sugar  in  llio  urine, 
while  under  the  same  conditions  and  in  the  same  amount  cant'-sugar  was 
foinid  III  be  eliminated  as  foreign  mailer  by  the  kidneys. 

Milk-sugar  undergoes  no  direct  alcoliotic  fernienlalion  except  when  ex- 
I  posed  to  certain   unusual  ferments,  but  it  changes  readily  to  lactic  acid  in 
the  presence  of  nitrogenous  ferments.     The  lactic  acid  fermenlalion  may 
_   be  cheeked  by  heating  the  nulk.     Cane-sugar,  on  the  other  hand,  easily 
P   undergoes  alcoholic  fermentation,  but  changes  to  lactic  acid  less  readily 
than  [iiilk-rtugar.     Cane-sugar,  moreover,  takes  on  the  butyric  acid  fer^ 
nienlalioii  mun-  readily  than  does  milk-sugsr.    Thehacii/u«  hcl'm  atrogaira 
tEschericti)  is  preserd  in  normal  digestion,  aiLd  acts  on  the  milk-sugar  to 
produce  an   organic  acid  which  drives  out  the  more  noxious  forms  of 
bacteria,  which  by  their  presence  would  interfere  with  normal  digestion. 
When  milk-sugar  is  converted  into  glucose  and  galtu-tose,  we  physiologi- 
cally have  a  gradual  conversion  into  lactic  acid,  which  may  aid  in  llie 
digestion  of  the  proteida,  thus  givmg  iis  a  very  valuable  addition  to  the 
iineans  at  our  command  for  rendering  modilied  cow'a  milk  digestible. 

Jeffries  says,  in  reference  .to  ttie  different  actions  of  the  various  kintls  of 
sugar  in  llie  digestive  Imct,  liml  it  is  iinportant  to  note  thai  stanb,  dex- 
trin, imdin,  caue-sugiu-,  and  dextrose  ailord  material  for  the  butyric  acid 
fermentation,  while  milk-sugar  does  tliis  only  after  completed  hydration. 

Eschcricli,  in  speaking  of  Brieger's  bacillus,  says,  "Milk  is  coagulated 
with  soar  reaction  hrsl  afler  several  days  (eight  to  ten)  at  Ihe  body  lem- 
peralurc.  Wilh  exclusion  of  air  this  bacillus  cannot  grow  either  in  milk 
or  milk-sugar  solution,  bnl  will  in  grape-sugar.  We  thus  see  that  the 
nulk-sugar  ollcis  less  danger  of  the  butyric  aciil  fernieni,  which  we  know 
makes  much  trouble  at  times  in  the  body,  and  ttiat  under  certain  con- 
ditions of  the  intestine  it  should  be  exempt  from  the  assaults  of  Brieger's 
t  bacillus. 
When  ^ve  consider  that  by  means  of  heat  we  can  practically  put  an 
end  to  the  lactic  acid  femienlation,  which  Qiay  have  begun  to  act  upon  the 
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IteFore  il  eiitvrs  tm-  slumarli.  il  woukl  scetn  llmL  wf  aiv  juslilied,  un 
both  physiologicaJ  and  bauLtriulu^ical  grounds,  in  using  Uie  same  animal 
sugar  in  snbstitute  feeding  that  is  found  in  tlie  inlanCs  nafural  food,  in- 
stead of  inlrodni-ing  a  vpgetabli'  s'lgar,  whii'li  in  milk  is  a  foreign  fit'meni. 
The  (.iii nj^o rs  from  iaclic  acid  are,  at  any  rate,  niiuli  exiiggerated  by  writers 
on  this  subject. 

Caseinoben. — Casein(^en  or  eat riuni -casein  is  tlie  term  applied  lo  the 
chief  proleid  of  ndlli.  According  to  Van  Slyl;e  and  Hart,  tlie  casein  is  not 
in  true  solution  in  milk,  but  exists  as  very  minute,  solid,  gelatinous  parti- 
cles in  suspension.  In  Ibe  presence  of  %'ery  dilute  acid,  the  acid  first  unites 
witli  tlie  calcium  of  the  calcium-caseiii,  setting  free  the  base-free  casein, 
whicli  tlien  combines  willi  more  acid  and  forms  a  salt  of  tlie  acid.  This 
sail  is  the  familiar  eoaguluni  or  curd  of  milk  mid  may  be  either  casein 
lactate  or  casein  liydrocliloride. 

In  the  presence  of  alkalies,  siicb  as  the  liydroxides  of  sodium,  polas- 
auni,  ammonium  and  calcium,  the  free-base  casein,  or  ils  acid  sails,  form 
compounds  which  are  easily  soluble  in  water  and  which  do  not  react  with 
the  remim  fernient  lo  form  curds.  This  explains  Ihe  benelicial  action 
observed  clinically  when  strongly  alkaline  milks  are  given  in  infant  feed- 
ing. The  alkaline  compounds  of  casein  which  are  formed,  forming  no 
curds,  pass  more  quickly  hilo  the  duodenum  and  are  acted  upon  by  Ihe 
pancreatic  digesiion,  the  gaslric  digestion  being  completely  or  partially  In- 
hibited, depending  upon  tlie  extent  In  which  thp  milk-casein  is  converted 
into  alkaline  compounds  of  casein. 

The  action  of  llie  reunin  ferment,  one  of  llic  constituents  of  gaslric 
secretum,  on  calcium-easehi  is  first  lo  form  what  Van  Slyke  and  Hart 
rail  cnlciutii-paraeasein,  which,  in  the  absence  of  soluble  calcium  salts, 
remains  uncoagulated,  but  in  tiieir  presence,  il  appears  as  a  coagulum  or 
curd.  The  coagulated  calciuni-paracasein  behaves  in  the  presence  of 
the  hydrochloric  acid  of  the  gastric  juice  much  like  calcium-casein,  thai 
is,  the  (irst  [jorlion  of  the  acid  removes  the  calcium  and  leaves  fret- 
base  paracasein,  and  the  further  action  of  the  acid  forms  free  para- 
casein salts  of  the  acid  wilh  which  it  comes  in  contact,  There  is. 
therefore,  very  little  ehemicai  dilTereuce  between  calcium-casein  and 
calcium-paracasein. 

The  formalion  of  curds  both  by  reniiin  and  by  the  acids  of  llie  gastric 
Juice  appears  lo  be  an  cITiirl  t'(  nature  to  throw  a  part  of  the  burden  of 
proleid  digeslion  upon  the  slomaeli,  by  delaying  the  [lassage  of  fund  inln 
the  duodi-num.  I'lmpiri  has  shown  that  lliis  function  of  digeslion  plays  an 
important  part  in  llu'  dcvelnpnun!  of  the  stomach  itself,  and  is  therefore 
to  be  encouraged  up  to  the  liniil  of  the  infaut's  ability  lo  digest  the  casein. 
On  the  other  hand,  these  interesting  observalions  of  Van  Slyke  and  Hart 
emphasize  llie  danger  of  overtaxing  the  gaslric  digeslion  by  giving  loo  large 
propurtions  of  cjisein.  We  also  sec  Ihe  scienlillc  exphinalion  of  Die  benelil 
derived  by  reducing  the  amount  of  casein  in  cases  of  gaslric  indigestion. 
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and  uf  making  tlie  milk  so  alkaliim  that  it  will  pass  quitkly  into  tlie  duo- 
denum and  thus  relieve  tlie  stumacli  of  tlie  function  whicli  in  abnormal 
condiiions  it  is  often  incapable  of  performing. 

In  the  management  of  the  food  in  all  cases  of  feeding,  then,  the  effort 
of  the  physician  must  be  to  establish  an  equilibrium  between  the  qualily 
of  the  milk  and  the  infant's  tapacily  to  digest  it.  To  do  this  one  should 
apprccJale  certain  conditions  affecting  rennet  coagulation.  Those  have 
been  summarized  by  Van  Slyke  as  follows : 

(1)  The  presence  of  soluble  lime  salts  appears  to  bu  necessary  for  rennet  copula- 
tion ufniilk. 

(2)  The  rciielion  must  lie  neutral  to  litmus,  or  aciil,  biil  not  alkaline.  Acids, 
wlielher  onjanic  or  inorganic,  thou);li  they  liitTor  from  one  another  in  respect  to  the 
inlensity  of  Ihe  intluence  which  they  exert  on  rennet  action,  show  very  marked  effect 
upon  the  eoagulation  of  calcium-casein  hy  rennet.  This  elTerl  of  acids  upon  rennet 
action  is  commonly  exphiined  by  snying  that  the  aildifiim  of  aHii  dissolves  the  insol- 
uble calcium  phosphate  of  milk  and  thus  increases  the  amount  of  soluble  calcium 
sails.  The  claim  is  also  made  hy  some  that  the  acid  in  itself  has  some  direct  influence 
upon  the  action  of  rennet, 

(3)  Dilution  of  niilk  by  water  delays  rennet  coagulation  of  milk,  l)ecause  the 
proportion  of  soluble  calcium  salts  is  decreased.  Addilimi  of  calcium  clilorid  or  of  a 
free  add  to  milk  diluted  by  water  not  only  hastens  (helinieof  roaiiulnlion  but  increases 
the  amount  ol' calcium-casein  coagulateil. 

(4)  DifTerent  clieniiral  compounds  affect  the  coagulation  of  milk  by  rennet  in 
dilTerfiit  way?!.  Many  acid  salts  act  like  free  acids  in  hastening  rimnet  action.  Alka- 
lies and  alkaline  salts  retard  it.  The  following  siih^tanres  also  are  among  those  that 
retanl  r>'nii>'t  action  :  So<lium  chlorid,  disodium  hydrogen  phosphate,  sodium  acetate, 
boric  acid,  chloroform,  formalin,  etc. 

Wlien  lime  water  is  added  l<>  i-ow's  milk  until  it  U  neutnil  or  faintly  alkaline  to 
pbenolphlhaleiii,  a  basic  calcium-ca^^eiu  is  fonni'd  which  is  nol  acli'd  upon  by  rennet, 
and  will  not  form  a  curd  even  in  the  presfnce  of  solubli-  lime  salts.  Other  alkalies 
prohahiy  produce  similar  basic  compounds  with  casein. 

(5)  Addition  of  foreign  inert  matter,  like  starch  or  sawdust,  hastens  rennet  action. 

(6)  Temperature  affects  the  rapidity  of  coagulation  of  milk  by  rennet.  For  com- 
plete action,  the  time  decreases  as  the  temperature  iiicreaHes.  In  a  given  time  rennet 
eoagiilales  milk  most  completely  at  106°  to  108°  F.,  and  le-;s  completely  at  tempera- 
tures above  and  below  this. 

(7)  The  temperature  of  ciiagulatiou  affects  the  character  of  the  coagulum.  At  60° 
F.  the  curd  is  n occul en t,  spongy  and  soft ;  at  77°  F,  to  11:J°  F.  it  is  more  or  less  firm 
and  solid  ;  at  I'li'  F.  and  above,  it  is  very  sod,  loose  and  more  orh'ss  gelatinous. 

(8)  Rennet  hented  for  some  time  to  over  140°  F.  becomes  pcrmanenlly  weaker  or 
inactive  and  is  somewhat  affected  at  about  120°  F.  Weak  siilutions  are  more  easily 
affected  than  sirong  solutions  by  increase  of  leniperalure, 

(tl)  Increase  in  amount  of  rennet  in  proportion  li)  milk  hastens  rapidity  oi  coagu- 
lation ;  likewise,  increase  in  strength  of  rennet. 

(10)  Milk  freshly  drawn  curdles  more  completely  than  when  allowed  to  cool,  due 
to  temperature  and  perhaps  to  the  presence  of  carbon  dioxid. 

(11)  Milk  heated  above  150°  F,  for  a  considerable  length  of  time  coagulates  leas 
rapidly  than  normal  milk.  The  coiigulum  of  heated  milk  is  highly  flocculent,  unless 
one  adds  soluble  calcium  salU  or  some  acid.    Boiled  milk  does  not  coagulate  normally, 
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ifal  nil.  by  ivtirii.'!,  HeatiniJ  milk  dfiuivHsrs  Uii-  amount  of  soluble  cnlfiiim  sails  in  Hip 
milk,  iind  hIso  reinnves  any  ciirlmn  dioxicl  Ihiil  niay  be  prPSPnt. 

(13)  Milk  from  dilTerent  cows,  or  from  Ihe  same  cow  at  different  limes,  behaves 
vi-ry  dilTerenlly  loward  rennet, 

(18)  In  Ihe  absenoe  of  acid,  calcium-paracaaein  fails  to  lie  digesled  by  fwpain, 
while  piiriiciseiii,  [wraeasein  lacliile,  casrin,  enaein  laclalp  aud  ciisein  hydrofhloriJ  are 
parlinlly 'li(ri>4ted.  r.isrin  niid  pnrHcn^cin.  in  the  absence  of  acid,  lire  digested  more 
Ihun  Iheir  l-iflal'-s.  In  llie  piesence  iif  0,4  per  cent,  of  hydrochloric  acid,  paniciisein 
Urtsle  is  di'^estei]  by  jii'psin  more  lliaii  is  piiracasein.  Pardcaseiu  and  ctisein  and  llieir 
lnelat'"9  dijjesl  more  reiidily  and  coiiipletely  in  the  presence  of  free  hydruchbirip  acid 
than  in  its  abseni'e.  Casein  lactate  nml  cas->in  hydrochlorid  do  no!  dilTer  in  Ihe 
nipidity  nnd  esieiil  to  which  Ihey  are  coiiverled  inlo  soluble  compounds  liy  pepsin. 
The  rapidity  uf  digestimi  is  dependent  in  part  upon  the  fIneni-ES  of  material  digested. 

V'aii  Slyke  has  also  calloil  attenlitjii  to  the  influence  of  chemical  re- 
agents, of  pnKymes  and  of  various  organisms  by  whitli  calcium-casein  may 
be  chant;ed  into  a  great  number  (f  nllu^r  substaner'S,  such  as  paranucleiti, 
albumusL's.  peptones,  aiiiiiles  or  cryslalli/able  bodies,  and  ammonia. 
These  jirodiids  are  nol  normally  found  in  |)erfeclly  fresh  cow's  milk,  but 
may  orcur  afl-T  milk  lias  stood  for  some  time  under  improper  conditions. 
As  tliese  products  maybe  dislinctlydeleteriousloaninfant,  we  see  the  great 
importaiiee  of  scrupulous  c,^^e  in  the  colK-clion  and  liandling  of  milk. 
Pasleurizal  ion  or  sterilization  of  an  impure  milk  will  not  destroy  abnormal 
and  Bomdinifs  dangerous  compounds. 

The  aniouni  of  cakiuni-i-asftn  in  cow's  milk  averages  about  2.66  per 
cenl. ;  whereas  the  amount  of  albumin  and  nilrogenous  extractives 
averages  (t.i<4  per  cenl.  As  the  period  of  lactation  in  the  cow  advances 
there  is  a  lendemy  for  them  both  to  increase.  Van  Slyke  found  that  the 
relation  between  the  calcium-casein  and  albumin  varied  greatly  in  their 
relalion  tn  each  other,  the  average  being  about  3.6  parts  of  e-asein  to  I  of 
albumin. 

Whev-protkiiis. — The  lactalbumin,  including  the  small  traces  of  laclo- 
(^obulin,  and  nl'  Ihe  ollnr  iiLlrot,'enous  exfra'tivt-s,  form  about  Iwcnly-fivr 
perrt-iil.  uf  lln-  Inlal  proteids  of  milk  or<l.K4  per  cerd.  In  human  milk,  it  is 
of  much  yreatiT  imporlance.conslilulhig  une-hnirtn  two-thirds  of  (he  tolal 
jin>t>'ids.  It  is  characterincd  by  ils  property  nl'  cmigulaling  al  72°  to  84° 
C,  the  dfgn-o  de|)etuliiig  upon  the  amount  of  .salt  in  solution.  It  is  not 
coaguluble  by  dilule  acids  or  rennin.  It  is  very  similar  chemically  to 
Berum  alhunnn.  When  healed  at  the  above  temperature  it  is  not  enlirely 
r-iiagulaled,  lull  is  so  chanjji'd  that  it  is  n-adily  prrripilated  by  magnesium 
sulphati'.  Mmh  sln-ss  has  recently  been  laid  ujion  Uie  dill'erence  in  Iho 
relative  proporlions  of  the  two  pruteids  in  ils  application  to  infant  feeding. 
According  lo  some  a  nalysrs,  however,  casciriogen  is  in  excess  of  the  whey- 
prolcidscven  in  human  milk,  but  nearly  all  are  agreed  as  to  the  relatively 
greater  proportion  of  soluble  proteids  in  human  milk  as  compared  with 
cow's  milk.    Our  analyses  of  milk  liave  bei-n  made  in  referenr«  lo  Ihe 
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relative  proportions  of  caseinogen  and  4vliey-proteiJ8,  as  Ihe  iiilrogeiious 
fxtraftives  being  solubU-  nitrogfrioiis  coiiipoumls  are  necessarily  assoiiatcd 
with  liif  laitalbuinin  in  all  materials  derived  Troni  milk  which  are  used 
in  infant  feeding.  The  great  maiorily  oF  analyses  of  breast-milk  do  not 
attempt  to  give  anything  more  than  the  total  proteids. 

It  is  also  probable  thai  tliere  are  qualitative  diPTerences  in  the  i^eins 
of  cow's  milk  and  human  milk,  but  whether  these  differences  in  the  com- 
position of  the  casein  molecules  wholly  account  for  the  difl'erences  in  the 
character  of  the  coagula  nf  the  two  milks,  or  whether  the  ditTerences  are 
in  part  due  to  the  uneijiial  relationship  of  the  casohi  and  salts  in  the 
two  kinds  of  milk,  is  not  delennined.  It  has  been  shown  that  when 
cow's  milk  is  so  modified  by  the  aildlliori  of  whey  and  cream,  as  to 
correspond  in  its  proportions  of  caseinogen  and  whey-proteids  to  that 
of  human  milk,  the  coagulum  obhiined  by  the  addition  of  renniii  or  adds 
is  not  coarse  and  totigli,butfme  and  flocculent,  resembliiiglhat  of  mother's 
milk. 

Other  Nitrogenous  Substances  in  Milk, — Various  laboratory  products 
may  be  produced  from  the  proteids  of  njilk,  such  as  albumose,  peptone, 
and  lactoprotein,  but  it  has  not  lieeii  proved  tJiat  they  occur  in  nature,  A 
jiart  of  the  nitrogen  of  nnlk  exists  as  extractives. 

Uineral  Matter. — The  mineral  matter  of  cow's  ujilk  has  been  ana- 
lyzed with  comparative  care  and  success.  The  total  salts  obtained  by  tlie 
analyses  of  Konig  was  7.1  parts  in  1000  parts,  or  0.71  percent.  According 
to  Soldner,  the  potassium,  sodium,  and  chlorine  are  found  in  the  same 
quantities  in  whole  milk  as  in  milk-serum.  Of  the  total  phosphoric  acid, 
ye  to  56  per  cent,,  and  of  the  lime,  03  to  72  per  cent.,  is  not  in  solution. 
A  part  of  the  lime  is  combined  witli  the  caseinogen  ;  the  remainder  is  found 
united  with  the  phosphoric  arid  as  a  mixture  of  dicalciujn  and  tricalcium 
phosphate,  which  is  kept  dissolved  or  suspended  by  the  caseinogen.  The 
bases  are  in  excess  of  the  mineral  acids  in  the  nnlk-serum,  awA  the  excess 
of  the  former  is  combined  with  organic  acids.  At  present  the  percentage 
of  the  mineral  matter  in  cow's  milk  does  not  enter  into  llie  clinical  modi- 
fication of  milk,  but  a  more  extended  knowledge  of  the  subject  may  in  the 
future  be  found  to  be  of  importance. 

The  differences  between  the  constituents  of  the  mineral  matter  of 
human  milk  and  of  that  of  cow's  milk  are  as  follows:  in  cow's  milk  there 
are  more  Imie,  magnesia,  potassium,  much  more  phosphoric  acid,  and 
less  chlorine  and  sulphur. 

Water. — There  is  about  one  per  cent,  less  of  water  in  cow's  milk  than 
in  human  milk.  Chemical  analyses  invariably  show  so  large  an  amount 
of  water  in  human  milk  that  it  is  evident  that  the  infant  is  intended  to  take, 
and  can  best  assimilate,  a  very  dilute  food.  We  must  bear  tliis  fact  in 
mind  in  preparing  a  suhsUtnle  food,  as  the  precaution  of  supplying  a 
Ihorouglily  diluted  fnod  is  nf  extreme  imporlancc  in  managing  the  infant's 
feeding  both  in  health  and  in  disease. 
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Oases. — Oxygen,  nitrogen,  and  carbon  dioxide  are  present  in  fresli 
milk  and  are  probatily  due  to  absorption  from  air.  Boiling  and  steriliza- 
tion of  milk  in  open  hollies  causes  tbe  carbon  dioxide  to  volatilize,  and  to 
lliis  fact,  rather  than  to  chemical  clmngcs,  is  due  tlje  unpleasant  taste  of  milk 
healed  in  open  vessels.  The  pleasant  taste  ran  be  restored  if  carbon 
dioxide  is  artificially  incorporated  with  the  milk  as  by  the  addition  of 
jerated  waters.  A  large  proportion  of  llie  natural  gas  of  milk  disappears 
when  milk  is  cenlrifugalized. 

Action  of  Heat  on  Milk. — When  milk  is  heated  to  70°  C,  a  certain 
amount  of  lactalbmnin  and  Iactoj;lobulin  is  coagulated,  but  tlie  greater  part 
of  the  lactalbumin  is  converted  into  a  fonn  wliich  is  precipitated  by  acids, 
by  magnesium  sulphate,  and  by  other  precipitanis  of  casein  which  do  not 
act  upon  tlie  lactalbumin  in  its  natural  stiite.  At  80°  C,  ceriaiii  organ- 
ised principles  undergo  a  change,  the  nature  of  wiiicli  is  not  known,  but 
the  evidence  of  which  is  found  in  certain  clieniical  reactions.  At  100°  C, 
eaiciiim  citrate  is  deposited,  some  oxidation  of  the  sugar  takes  place,  and 
a  deposition  of  albumin  and  certain  salts  on  the  fat  globules  occurs,  caus- 
ing the  latter  to  rise  and  coalesce.  At  a  temperature  exceeding  60°  C,  a 
skin  is  formed  on  the  surface  of  the  milk,  consisting  probably  of  an  oxid- 
ized product  of  casein  logethi-r  with  calcium  sails  and  some  fat.  It  is 
praclically  an  evaporated  milk.  Whi'ii  heated  above  70°  C,  the  taste  and 
smell  of  milk  are  altered. 

Fresli  milk  does  not  coagulate  on  boiling,  but  when  lactic  acid  I'enneii- 
tation  liiis  proceeded  sufficiently  far  coagulation  occurs  on  the  application 
of  heat,  a  phenomenon  oflen  noticed  in  summer  wiien  the  coiidilions  are 
especially  favorable  to  ladic  acid  fermentation.  This  is  probably  due  lo 
the  acid  develo|)ed  displacing  tlie  casein  from  its  coirdiinalion  with  an 
alkali,  the  free  acid  manifesting  its  properties,  l-actic  acid  fernienlution  is 
cliecked  by  Hie  action  of  heat  and  by  the  addition  of  lime-water  or  bicar- 
honate  of  soda. 

ileal  does  not  destroy  the  ptomaines  or  toxines  wtucli  have  been  farmed 
liy  the  growth  of  micro-organisms  in  milk;  it  only  checks  for  a  variable 
length  of  time  the  growth  of  bacteria  with  its  deleterious  products  ;  hence 
the  |ittsti-urization  or  sterilization  of  an  already  contaminated  and  infected 
milk  can  never  make  np  for  a  lack  of  a  clean,  nncontaminated  milk 
supply.  According  to  H.  Bittir  all  pathugenic  germs  are  killed  witli  cer- 
tainty at  a  lemperalure  of  Ii8°  C.  (l.')4.4°  F.)  coriliuued  for  one-half  hour, 
and  Ihc  milk  is  Uiereby  not  altered  in  taste  or  appearance.  Ordinarily 
twenty  miniiles  exposure  is  sulticient.  Must  haderia  are  killed  at  from 
no"  lo  ur  ('.  (140°  to  147°  K.),  but  Theobold  Smith  has  demojislraled 
lliat  tlie  tubercule  bacillus  may  survive  an  exposure  of  an  hour  at  llo"  C. 
(141*"  F.),  so  thill  these  lower  lemperatuns  are  not  lo  be  relied  ujion. 
The  spoivs  iif  lh<-  bacteria,  Iiowcmt,  and  some  of  the  casein  fernHiits  are 
not  di'stroyed  by  a  single  pasleuri/alion.  Sterilization  of  milk  under  press- 
ure for  two  htiurs  Jil  llJO"  ('.  (218  F".)  issulTlcieiit  to  destroy  sjjores.     At 
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such  lciii|>i'mtun-».  Ijowcvit,  IIh^  siifrar  is  ciHivcrti-iI  iiitu  caramel,  many  of 
tlio  iiuliiral  rcrim.'iits  arc  destroy I'd,  tlie  tiisciii  is  imrlially  pri-cipitatud,  and 
in  llm  ()|)ini(]n  of  many  the  milrJIivi'  value  nf  Ihe  milk  is  seriously  interfered 
with.  A  temperature  offiS..'!'*  ('.  (I-Vi"  K.)  is  the  temperature  which  luay 
most  profitiibiy  he  I'elied  upon  for  the  pasteuriziittoii  of  milk.  It  is  sufti- 
eieiitly  lii^'h  to  kill  mosi  {if  thi'  oivmiisms  which  are  found  in  milk,  and  at 
the  siime  lime  dm-s  not  |>roilii('e  any  chemical  changes  that  may  be 
dete<'li'(l. 

It  is  not  known  wilh  i-crluinty.  <h-spite  t)ie  niaiiy  opinions  expressed 
on  the  point,  as  to  how  far  the  heating  of  tlie  milk  at  low  temperatures 
all'eils its  digesiive ijnalities.  A  milk  healed  at liijili  lem|ieratures is cunlled 
less  readily  by  ri.'uniji  Ihim  is  nnheated  fresh  milk,  but  there  is  reason  lo 
believe  lliat  this  is  due  to  the  de|i(isiltoii  of  the  calcium  sidls  rather  than  to 
any  change  in  the  casern.  On  the  oIIkt  hand,  it  lias  been  claimed  that 
sleriliited  milk  is  easier  iif  cli<;i'sliiiii  in  thi-  stomach  and  dm-s  not  produce 
so  firm  a  clol,  thi'  ex|>laiialion  proholtly  heiii};  that  it  passes  nmre  quickly 
into  the  dnodenum. 

Effect  or  foi-u  on  .Mn,K. — i  old  is  a  must  im|Hjrtaiit  factor  in  preventing 
the  growth  of  bacteria  in  milk.     If  the  tempeRdnre  is  sulliciently  low, 

about  l'>.r)^  C.  (.-11°  y.)  th ilk  will  freiKe.     The  frozen  jiorlion  does  not 

show  Ihe  same  rom|>[)i^itioii  as  tin-  milk  itsdf,  lint  contains  a  larger  pro- 
portion of  water. 

SKi'AHAtnii  llii.K, — Separateil  milk  is  llu'  lerm  applied  to  a  milk  from 
which  the  fat  has  beiii  wholly  or  partially  riinoved,  either  by  the  centri- 
fuge or  by  gravity,  (Ibviiinsly,  therel'on-,  it  has  no  constant  compusiUon. 
Milk  from  wliiih  the  fat  lias  hi-cii  n'movcil  by  (ln!  ordhiary  process  of 
skimming  cimlains  from  11.4  lo  1.:^  per  ci'iil.  offal.  Tlic  proportions  of  Uie 
other  in}.^redif'nl.s  depend  upon  the  pro|>orlion  of  Ihe  fat  n'moved.  They 
are  incrrascd  by  the  ri'rnuval  of  the  I'al.  H'  thi'  ccntrifrifial  se|tarator  is 
worked  to  its  niaviiiinm  cajiacily,  praclically  all  the  fat  is  separated  out  as 
cream,  leaving'  a  slimy  residni>,  aiifl  tin'  inilk-i»lasm;t.  and  to  the  latter  the 
term  *'  fal-lrcf  milk  "  is  now  ^ivi'ii.  Many  analyses  of  this  milk  at  the 
\VaIker-(;ordon  Ldioratoriis  have  shown  the  I'at  to  he  a|i]>roximatoly only 
0,0.'i  per  ci-nl.  Abont  the  same  pcrci>nlaj.'e  of  lal  (il.().'>)  is  lo  be  found  in 
tlie  lowest  eight  omii:es  of  a  jar  of  milk  which  has  bt'cii  selling  eight  or 
twelve  honrs,  so  that  a  milk  practically  fat-free  can  he  obtained  by  both 
firavity  and  liy  eenlrifiigal  methods. 

The  slimy  residne  nienlioiied  above  etuisisls  of  casein,  inorganic 
tmptirilies  sncli  as  dirt,  vegetable  mailer  from  Ihe  fodder,  snlistances 
from  Ihe  cow,  snch  as  hair.  |iave[iient  ci'lls  from  the  ndder,  empty  gland 
cells,  iiiicm-or'r.'anism.-i,  and  sometimes  jjos  and  blood.  While  centri- 
fugal cream  is  much  cleaner  than  thi>  milk  from  wiiirh  it  is  derived,  the 
process  of  si'pamtion  ihies  riot  materiully  diminish  the  nnniher  of  micro- 
onianisiiis. 

(■iih:,\Ms,— Cream  is  Ihe  Icnii  apjilied  lo  the  seiiarated  part  of  Uie  inilk 
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whii:h  is  especially  ricli  in  tkt.  It  is  of  tlit*  suuiu  qualitative  ruiii)toBitiuii  as 
milk,  bul  witli  dilTereut  pniporliniis  cif  tlie  ingredients.  The  nctier  thu 
cream  is  in  fal,  the  lower  is  its  percentage  of  jiroteids  and  su)far.  See 
pa^f  I'iH. 

Fig,  47,  \>agc  30'i.u  pholoniicrogmpli  ufa  thin  layer  of  milk,  shows  the 
niinut'.'  globules  of  ful  jierinealing  the  traiisiuircnt  medium.  This  fat  is 
simpl)  Ill-Id  in  suspension,  which  enables  us  tu  separate  it  easily  by  me- 
chanical njeans.  It  is,  in  fait,  in  the  condition  which  murks  the  milk  as  an 
emulsion. 

Attenl'ants. — So  much  lia.s  bueii  suid  uboul,  ami  so  many  physicians 
are  in  favor  of,  dilulinj;  cow's  milk  with  suih  attenuants  as  barley- 
water  and  other  cereiil  walers,  (iiat  a  clear  understanding  sliould  bi-  had 
as  lo  llie  Inie  posititm  which  such  attennation  should  hold  in  intanl 
feeding. 

One  of  the  objeels  wliicli  physicians  expect  to  atlain  witli  cereal  al- 
temiants  is  lliat  in  some  mcctianical  way  the  allenuani  ]>ri'aks  up  Ihc 
coa^'ulated  ]>rolei<ls  into  liner  parlicteslliun  when  the  milk  is  simply  diluted 
with  water  or  lime-water  or  solutions  of  suirar.  Barley-water  seems  lo  be 
the  best  attenuant  for  this  pnr|M'se,  and  in  cumparintr  the  coagtilum 
obtained  by  tlie  dilution  made  with  Ihis  cereal  wilti  Iliat  made  with 
water,  lime-water,  or  sngai-- water,  it  is  found  to  be  somewhat  finer  in 
the  furmer  Ihan  in  Ihe  lalter.  The'  biU'lev-water  ^tioiild  he  made  as 
directed  on  page  1N4.  A  deeodion  of  l)arley-waler  iniide  in  lliis  way 
eonlaiiis  ralliiT  leas  than  one  (nr  cent,  of  sturcli.  This  proportion  of 
sUircli  does  Jiot  iidd  mulerially  lo  llie  tinlrilive  value  of  the  mixture  in 
young  inttinis,  and  must  merely  he  looked  upon  as  a  foreign  elemenl 
which  is  never  found  in  limnan  milk,  II  hiis  also  bei-ii  rccummemh'd 
by  eertain  physicians  lliut  tliisslanh  in  the  cereal  allenuani  Uv  dextrin- 
ized,  in  order  In  incrcjisf  its  food  value.  Such  Ireatruenl  lessens  its 
mechanical  elTecl  iipim  the  coiignlum  of  milk.  Human  milk  never  con- 
tains starch ;  till-  atnylolytic  funeliiin  of  Jtn-  infant  is  nol  fully  tl<'velo|H-d 
ill  the  early  rnontlis  of  tile,  and  shoidd  not  \n-  ovcrtiivnt  iu  tlic  pron'ss  of 
its  developmetil. 

Tile  newer  find,  in  our  expt-rietice,  more  snceessful  melliods  of  dealirifr 
with  the  roagnlnrn  an-  nol  oidy  lo  dilute  snITIcieidly  with  water,  tuit  so  lo 
treat  the  total  proteids  in  tlie  nuxlun-  Ihul  llie  relalive  proporlion  of  whey- 
proleids  and  casoinogen  shall  npprourh  as  nearly  as  possible  to  that  whiVIi 
is  supposed  lo  exist  In  Hie  protejds  of  tiuiiiaii  milk.  In  this  "ay  the  pro- 
[Hirlion  of  caseinogen  being  very  much  lessened,  the  resulting  cuaKUlum 
of  casein  will  he  nnidi  smnller.aiid  pradically  su  tine  Dial  any  mechiuiienl 
atleiniiuit  tn'inmr's  unnen-ssary. 

(liiwV  Mn.K  An  cDMrMiKii  with  \Voma.\'s  Mu-k, — We  may  in  lonrhul- 
iriK  the  subject  of  the  t  heuuslry  nf  rnw's  milk  suinmurii'.e  the  prioci|ial 
points  of  ililTerence  between  cow'^  milk  and  huinaii  milk  in  Ihe  follow- 
ing table : 
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TABLK  42. 

WomiHi'ii  iDllk  tllrectir  Irum  the 

bresat.  Cuu'B  milk,  freshly  mllkLiI. 

Beaction Amphoteric.       (More  slimline  Aniphot«rk.     (More  acid 

thanaciil.)  tlian  alkaline.) 

Water 87  to  88  per  cent  8ti  t.)  87  per  isnt. 

Mineral  matter 0.20  per  cent.  0.70  per  cent. 

Totiil  shIWb 1.1  to  12  jwr  cent,  14  to  13  [ler  cent. 

Fate 4.110  per  cent,  (relatively  poor  4.00iierct,(relativelyrirh 

in  volutile  glyceriilee. )  in  volatile  glyeeridee.  i 

Milk-HOgar. 7.00  per  cent.  4.75  per  rent 

rroteiiia 1.50  jier  cent.  3.50  per  cent. 

CaiNtinogen J  to  J  of  the  total  proteids  2.6(t  per  cent 

Whey-proteids i  to  j  "    "      "          "  0.H4  per  cent 

Coagulable  proteids Stnall  proportionally.  Large  proportionally. 

Coagulation  of  proteiilH  by 

acids  and  salts With  greater  difficulty.     CunU  With  lessiliffiuulty.  Cunls 

small  and  flocculeiit.  large  and  tenacious. 
Coagulation  of  proteids  liy 

rennet Docs  not  cot^fate  readily.  (.'i>agi]iat«fl  readily. 

Action  of  gastric  juice. . .     I'roleids  precipitat«d  but  esaily  I'mteidM  precipitat«il  liiit 

dimolved  in  excess  of  the  gaa-  disttolvetl  lets  readily. 

trio  juice. 

The  Prouuctios  of  Sterile  Milk. — The  production  of  milk  that  is  free 
from  dirt  and  bacteria  is  tlie  first  consideration  in  any  ideal  method  of 
infant  feeding.  Tlie  standard  for  such  purity  is  tobL-  found  in  tiuman  breast- 
milk.  This  pracliially  is  a  sterile  fluid.aiid  its  freshness  and  freedom  from 
botli  bacteria  and  Uieir  toxines  are  two  "of  the  principal  reasons  for  the 
undeniable  superiority  of  breast  over  bottle  feeding.  The  sterilization  of  a 
contaminated  rnilk,  wliile  lessening  the  danger  which  arises  from  continued 
growth  of  organisms,  docs  not  destroy  the  poisonous  efTeLts  of  the  toxines 
already  formed.  Storilixation  and  pasteurization,  therefore,  do  not  do 
away  with  the  necessity  of  using  the  strictest  precautions  in  the  collection 
and  handling  of  the  milk.  Milk  is  one  of  tite  most  favorable  culture  media 
for  bacteria.  The  conditions  under  wliich  it  is  obtained  make  it  peculiarly 
difficult  to  prevent  it  from  becoming  infected.  The  use  of  any  preventa- 
tive is  absolutely  unjustifiable  in  milk  wliich  is  to  be  used  for  the  feeding 
of  infants.  The  mortality  and  disease  engendered  by  contaminated  and 
adulterated  milk,  especially  in  warm  weatJier,  is  enormous.  The  most 
careful  niodificalion  of  an  impure  supply  will,  therefore,  give  unsatisfactory 
results.  The  greatest  advances  in  the  subject  of  substitute  feeding  in  this 
countrj'  are  to  he  found  in  the  progress  winch  lias  been  made  in  certain 
well  regulalwl  fanns  by  applying  to  every  step  in  the  collection  and  hand- 
ling of  milk  the  principles  of  cleanliness. 

In  the  milk  commonly  used  in  cities  the  number  of  bacteria  to  the  cubic 
centimetre  amounts  to  half  a  million  or  more.  Ten  thousand  bacteria  per 
cubic  centinK'Ire  is  considered  the  maximum  for  good  milk.  In  the  year 
]«fl9  a  daily  tNiiminati{)n  of  the  milk  produced  by  one  of  the  farms  con- 
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netted  with  the  milk-lahoraton'  in  Philadelphia  was  made  at  the  Pepper 
I^abiiratory.  Tlic  avcrai-'e  lor  I5;i4  days  was  isao  baderia  per  cubic  centi- 
metri? ;  and  this  iiumiuT  fell  in  the  aiituniri  and  winkT  to  1 150  lo  1 195 
per  cubic  cenlirnclrc.  Tlicse  llgtirvs  show  how,  willi  especial  care  at  fhi- 
farms,  milk  can  be  radically  changed  in  regard  to  the  number  of  bacteria 
it  contains. 

The  batleria  whicb  are  usually  present  may  or  may  not  bo  pathogenic, 
but  tlie  bacterial  count  is  the  only  rclialile  guide  as  to  the  care  which  is 
taken  of  the  milk.  A  supply  so  carelessly  obtained  as  to  permit  of  any  such 
development  of  bacteria  as  bus  been  mentioned  is  dangt-rous,  if  not  from 
the  varie'.y  of  the  infecting  organisms,  at  least  as  an  indication  that  sucli  a 
milk  may  at  any  time  become  contaminated  by  some  bacteria  that  may 
prove  a  direct  cause  of  disease.  Praciical  experiment  shows,  moreover, 
that  the  products  of  the  growth  of  bacteria,  which  are  classed  as  noii- 
palhogenic,  are  usually  liarmful  to  the  infant,  by  causing  infeslinal  in- 
digestion and  paving  the  way  for  direct  Infection  by  specific  pathogenic 
oi-ganisnis. 

The  methods  employed  in  the  jiroduction  of  a  pure,  practically  sterile 
milk  need  not  be  described  here  in  great  detail.  They  are,  as  has  been 
slated,  dependent  upon  strict  cleanliness.  The  cow  barns  should  be 
arranged  with  facilities  for  liie  immediate  and  thorough  removal  of  manure, 
for  the  disinfection  of  the  stalls  and  the  exclusion  of  flies.  The  feed  should 
be  in  a  separate  building,  at  a  safe  distance  from  the  barn.  The  cows  should 
b('  kept  well  groomed,  and  carefully  wiped  with  dajiip  cloths  before  each 
milking.  The  milk  pails  should  be  sterilized  and  the  milkers  obliged  to 
wear  clean  caps  and  canvas  suits,  and  lo  scrub  their  lianila  before  encli 
milking.  Ilie  lirst  of  the  milk  from  each  teat  should  be  discarded,  as  the 
biicteria  penetrate  irdo  the  lacteal  ducts.  Alter  the  milk  has  been  drawn 
it  should  he  cooled  and  bottled  at  once.  To  do  this  to  tlie  best  adva[ilage 
the  most  hygienic  dairies  are  provided  with  apparatus  by  which  tlie  milk 
Cilii  bo  cooled,  wralfd.  strained  and  bottled  with  only  a  few  minutes 
exposure  In  the  air.  The  cream  is  separated  by  means  of  a  MeLavul  ceii- 
Irifugal  si-piiralor  immediately  after  cooling  and  n.>ration,  and  thus  has 
a  distinct  advaidage  over  creams  llial  have  been  obtained  by  gravity, 
in  lliat  it  is  nim  h  freer  fnini  dirt,  most  of  which  is  sepanded  from  the 
milk  in  the  separator,  and  frorji  germs,  owing  to  its  shorter  exposuii'. 
The  storuig  of  milk,  keeping  it  surrounded  with  ice  from  the  lime  it  Is 
bottled  uidil  use  in  the  modiJicalions  is  tlie  liual  step  In  the  hygiene  of  the 
dairy. 

All  these  precautions  necessarily  involve  oonsiderablf  exiiense  in  the 
running  of  a  11r9t-t:liiss  dairy,  especially  as  there  are  many  oilier  details  In 
he  ot>serveil.  Silrli  as  the  periodical  inspection  of  the  henls  by  a  Veteriuji- 
rtuti,  the  inspection  of  the  milkers  by  a  physician,  and  the  testing  of  lh<- 
cowB  for  tuberculosis  by  lubercuUn  injections,  and  the  bai'tcrinlr)gica]  nnd 
chemicul  examination  of  llie  milk  lo  maintain  ii  slaridard  ijuatity.    Fur  the 
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l»roteotioii  and  safely  of  bucIi  a  millc  supply  the  public  must  expect  li>  pay 
liigiior  pricfs  ilian  it  has  been  accustomed  to,  and  it  rosts  lai^ely  with  the 
physicians  to  iini)rea3  upon  it  the  desirability  and  even  tlie  necessity  nf 
procuring  the  best  and  cleanest  milk  possible  for  infants,  whu  must  be 
reared  on  other  food  than  tliat  which  is  supplied  by  Ihe  breast. 

The  selection  of  tlie  herd  and  tlio  production  of  a  practically  slerile 
milk  of  constant  composilion  therefore  constitute  tlie  hrst  essential  poinls  in 
the  modern  method  of  substitute  feedinfr,  Tlie  second  and  no  kss  im- 
portant feature,  is  the  modificalion  of  the  milk  in  its  percentage  com- 
positions so  as  to  make  it  ri'semble  more  closely  that  of  human  milk ;  and, 
by  such  changes  as  may  be  indicated  by  the  age,  development  and  Ihe  state 
of  digestion  of  the  infant,  to  adapt  it  to  the  roquircments  of  the  especial 
case. 

TnE  Theokv  op  Pehcentace  Mobificatios  ok  Mii.k. — The  idea  of 
modificalion  of  milk  according  to  definite  percentages  of  fats,  sugar  and 
proleids,  in  order  to  adapt  it  to  the  varying  rei|uirements  of  infants  is  the 
basis  of  modern  scientific  methods  of  substitute  feeding. 

Substitute  feeding  is  the  administration  of  some  other  food  than  breast- 
milk  duringthc  first  year  of  life.  We  have  emphasized  the  great  superiority 
of  breast  feeding  over  all  other  metliods  when  the  quality  and  quantity  of 
the  I)reast -milk  is  adapted  to  the  needs  of  the  infant.  Substitute  feeding  is 
resorted  to  only  as  a  matter  of  necessity,  but  admitting  the  necessity  to 
exist,  we  can  by  intelligent  modification  and  adaplation  of  cow's  milk 
provide  a  food  which  in  the  great  majority  of  cases  will  prove  a  safe,  prac- 
ticable and  snceessful  substitute  for  breast-milk.  It  is  necessary,  however, 
that  we  should  clearly  understand  the  principles  of  milk  modification  and 
percentage  feeding.  Having  grasped  these  principles  we  may  modify  milk 
at  home,  or  use  that  which  is  prepared  at  the  nLilk-laboralories,  which, 
because  of  the  purity  and  reliabilily  of  the  milk  supply,  the  accuracy  of  the 
modifications  and  the  convenience  as  a  labor-saving  devic(?  to  both  mother 
and  physician,  furnish  by  all  means  the  most  rational  and  successful 
method  of  feeding  of  which  we  know. 

Modified  Milk. — A  modified  milk  is  u  milk  to  which  anything  has 
been  added,  or  from  which  anything  has  been  taken,  by  which  ils  per- 
centage composition  is  altered.  Thus  the  addition  of  water  alone,  or  of 
sugar,  or  of  cream,  gives  a  different  percentage  combination.  Unless  an 
infant  can  digest  whole  cow's  milk,  percentage  modification  becomes  an 
inevitable  necessity  in  every  case  of  substitute  feeding.  In  praclici^  it  is 
simply  a  question  of  whether  the  physician  shall  jirescribe  ac<urutely  a 
modificalion,  the  percentage  of  which  is  api)roxinialely  known,  or  shall  use 
empirically  mixtures  of  unknown  percentages,  subject  to  wide  variations 
without  his  knowledge.  The  modern,  scientific  and  approximately  ac- 
curate system  of  substitute  feeding  has  all  the  advantages  of  the  older 
mefliods  and  in  a  large  measure  is  free  from  their  objections.  It  is 
desindjle  for  iilLysiciaiiB  to  get  into  tlie  habit  of  liiinkitig  and  writing  in 
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pcrceiitai;>'-s.  iis  il  li>afls  in  mnrt-  i'xai:tiicsp  in  Ihi'  ('fi'iliiitr  Jtiril  niakvs  llic 
L>x[ii.Tience  jraiiifJ  in  ont  I'asf  of  value  mi  Uk-  iiiiinagemt'ut  of  auulher. 

The  inranl  at  the  breast  n-ceivt-s  for  ils  mitriiniTil  a  fluid  whicli  h 
rri'fih.  cU'pilc,  aiii|ilinliTii',  wliich  lias  a  tiTiiiHMMliiri'  nf  ."ili. 7 '-:(?. «"  (.'.  {!I8*- 
ICl"  F.).  riiniislii-ii  ill  an  anioiint  iinipurtiuiiale  In  lliu  njri'  aiitl  si/.u  of  llir 
(■(Hisuriii'r.  It  is  lliis  tluiil  M'iiifli  we  have  In  copy  in  every  pfissibie  detail 
wtien  we  underliiki-  Id  prepare  a  suhslitiite  food.  We  should  also  eonsider 
as  fon-ifTii  iiuitli-r,  fo  he  rareriilly  avoideil  in  liie  early  inoiiths  of  life, 
any  elemeiil  wliicli  wc  iiiiow  is  not  In  lie  t'onnd  in  llie  milk  we  ari' 
rnpyintr. 

In  quite  a  iininber  of  I'ases  rallier  gross  changes  in  ilie  peret'iilages  of 
the  ilijTiTi-iil  Hieiiicnis  of  lln'  milk  may  lie  snllicieiil  for  the  ranj-'e  of  tin- 
indiviiliial  di^'eslioii  and  liir  IIji^  luilrition  of  llii'  cspeeial  ease.  j)ut  il  has 
bi'en  niir  fxpiTreiirc  \vitli  a  vi-ry  lai>,'e  luimbi-r  n\'  inlanls  whose  vitalily 
was  low  and  wiiose  inalTiiilriliiin  wa-i  i-xireine.  In  lind  Itiat  tlie  lives  of 
lliese  infants  could  only  be  preserved  by  gradual  and  sli^flit  ehanges  in  liu- 
perrctilaj;i-s  ami  cnndiinalions  of  llie  inilk-elemenls.  We  llierclVire  eaiinnl 
be  loo  partiinlur  in  assuriiiy  ourselves  that  we  are  usinj-  u  milk  modilica- 
linii  wliiih  is  as  precise  as  any  knowledge  up  lo  the  preseni  time  has 
inadi-  it  possible  lo  be.  Even  sli^dit  rhanges,  tlLerefore.  in  (lie  iiereentages 
of  the  three  important  eleiuenls  of  milk  of  which  we  liave  most  aceii- 
rate  kiiowli-((f:e — namely,  the  lal,  tin-  sugar,  and  llie  proteids — are  of  real 
viiltie  Iti  llie  mfiimgi'inent  of  llie  dii>estion  and  iiiilrition  of  Hie  infant,  and 
tbi'Se  I'liaiiges  are  oflen  neeessary  day  by  day  as  we';  as  inoiilli  liy  inonlh. 
Willi  thi^  fact  impn.'ssi'd  n]io(i  ns,  we  eaii  well  see  Ihal  no  one  nnxturr  will 
in  all  cases  prove  sueeessful,  bnl  dial  a  great  variety  in  the  percenlaffes  of 
Die  dilTerent  elements  of  lln'  milk  will  lie  needed  in  snbslilnle  fi-inliuff  just 
as  lliey  already  exi.'il  in  nialernal  feeilioj;.  Tins  eXplain.S  the  diversity  of 
results  obtained  in  llio  past  with  the  same  food  by  dill'erent  pnntilioners. 
He^-'"''''ii(-'"i''  snbjecl  frnni  Ibis  point  of  vii.-w,  it  is  evident  Hial  I  here  is  no 
espei.ial  coniliinalinii  of  pereenlayes  for  llie  especiat  a^'e  of  tlie  infaid,  I'nr 
till' proper  riulrilive  value  of  the  food  (nveti  to  an  iii'lividual  infaid  must 
he  ada]iled  b>  tlial  infaril's  special  slap-  of  di'veloprnent  and  lo  ils  spi'cial 
powers  of  »rn;<.'slin[,'  eel'lain  pefeeidayes  and  combinations  of  pereeiitages. 
It  hiis  been  fretiuently  nbsepved  Ihut  an  iinjiroper  inodifieulioii  for  the  in- 
dividual may  do  mueb  barm  and  may  lead  lo  somellnn^  more  llian  indi- 
ttestion, — n.iim-ly,  to  sucb  iliseasi's  nf  nutrilion  as  infatitile  alropliy,  sror- 
bnliis,  and  rliuchilis, — so  that  it  is  exceedin^'ly  important  tlial  llie  pby^^ician 
should  underslaiid  Hie  exait  modiliculion  I'alled  for  in  eaeli  case  as  llior- 
ou^hly  lis  hi-  would  He-  Irealmeiit  of  any  disea^i'  in  tlir  individual. 

The  earli'T  metbnd  of  simple  ililiilions  of  whole  milk  willi  varying 
imrlionfl  nf  waliT,  bad  as  ils  principle  Ihe  redui  lion  nf  Ihc  prnleid-i  In  a 
proportion  similar  to  that  which  occurs  in  human  milk.  The  dilution, 
however,  alfected  tin-  tills  and  sutrnrs  as  well,  and  tlief-eneral  elTecl  in  mni- 
pariM)!!  \\illL  himiaii  milk  is  seen  in  Hi*'  I'ollowinK  ta)>le : 
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C'ow'i'  milk 4.1W  4.75  3.50 

Cow'smillKiilnted  1  to2 !.S3  IJW  1,16 

Human  milk 4.00  7.110  1.50 

Obviously,  simple  dilutions  of  wliole  milk  with  water  or  any  other 
diluent,  cannot  sulTice  to  produce  a  milk  resembling  uiothor's  milk.  Prac- 
tically, babies  seldom  do  well  on  such  mixtures,  for  if  the  milk  is  sufficiently 
diluted  to  brinj,'  the  proteids  within  the  digestive  ability  of  Uie  child,  the 
fats  and  sugar  are  too  low  for  the  proper  nutrition  of  the  body. 

The  next  step  in  advance  was  the  dilution  of  creams  with  water  and 
the  addition  of  milk-sugar  to  make  up  the  deficiency  of  that  constituent. 
The  results  obtained  by  this  method  may  be  illuslraled  as  follows,  using  a 
12  per  cent,  cream  as  an  example : 

Cream 

CTvaiiMljtiiUHJ  1  111  2 
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ITOU:id^^. 

la 
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In  this  way  fets  and  proteids  corresponding  to  the  percentages  in 
human  milk  are  easily  obtained,  and  the  amount  of  sugar  can  be  raised  to 
any  desired  percentage  by  the  addition  of  dry  milk-sugar,  or  of  sugar 
solution  of  varj'ing  strength  in  place  of  water. 

The  question  here  presents  itself.  What  are  the  limitations  to  the 
combinations  which  are  possible  by  the  employment  of  this  method  of 
diluting  creams  V    This  we  may  calculate  by  using  the  following  formula : 

The  percentage  of  proteids  in  a  given  mixture  equals  the  number  of 
ounces  of  cream  used  to  secure  llie  desired  6it  percentage  multiplied  by 
the  pen-entage  of  proteid  in  the  cream,  and  divided  by  the  total  number 
of  ounces  of  the  mixture.  (For  the  composition  of  creams  of  different 
strengths  see  page  168.) 

The  following  table  then  shows  the  lowest  possible  proteids  which  may 
be  obtained  with  fat  percentages  in  our  mixtures  of  from  1  lo  4,  in  which 
creams  of  from  8  to  20  per  cent,  fat  an^  used  : 

Kiitht  ptT  ivnt.  i-reani  (tivetj  willi 

Flit  one  iwr  cent.  lowt*t  |x>n«ible  proteids  iif 0.4a 

Fat  two  |HT  cent,  lowest  piwuible  pmU'lilM  ut .84 

Fat  three  [wr  cent,  lowest  [wMiible  pmteirlsi.l   i.ai 

Fat  ft) [ir  per  cent,  lowest  poasible  prtitei-ls  of 1. 117 

Ten  iier  i-ent.  cream  ^ivea  with 

Fh!  one  pvr  cent,  loweft  jioBsible  pn)tei<l8  of O.Xt 

Fat  two  per  cent,  lowwt  poKsihle  proteiiisof O.liS 

Fat  thn-e  jht  cent,  iowest  powilile  pmteiils  of 0.B8 

Fill  four  iier  cent,  lowest  i>os8ihle  pnileiA-«  of 1..S11 

Twelve  per  cent,  creani  (pvcB  with 

Fat  one  percent,  lowest  possible  proleiiin  of 0,26 

Fat  two  i)er  cent,  lowest  possible  proleiils  of .52 

Fat  three  i)er  cent.  lowest  possible  protoids  of 80 

Fat  four  percent,  lowest  possible  proteiilsof 1.08 
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SIsteen  per  cent,  creani  givi^  wilh 

Fat  oTii'  p^T  cent,  loweat  [Htssible  |irot»^ids  ot 0.20 

F»t  luo  per  itiit.  Inwiwl  piRiJilili>  pnit^iiis  of 0.38 

Vat  three  |ht  fi'iil.  lowest  ptwwible  jiroleiiJs  if ,,, .  0.57 

Fat  four  per  cent,  lowest  pneaible  prot«i<ls  of 0.76 

TuMity  per  cent,  crpam  givps  with 

T'lil.  one  ]ter  i-ent.  l"»eat.  ]K>ssil)le  proteidfl  o( ,  CIS 

Fat  Iho  percent,  luwest  pi.«>iible  pRiteUlsiif 0.29 

Flit  three  per  I'enL  lowest  [MMwible  prtiteklB  of, 0.43 

Fat  four  per  cenl.  lowest  iwsaible  proteida  of 0.58 

I  is  clear  from  Uie  above  lable  Ihat  in  siinplt'  dilulions  of  cream  we 
are  iimiled  in  otir  [irolcid  (jercenlages.  To  get  low  ijroleids  with  high  fat 
pLTcciilagcs  in  our  mixtures,  we  must  use  coiicenlpatocl  creams.  To  get 
higli  prott-ids  wilh  ereams  of  any  strength,  wilh  the  exception  of  eight  per 
cent,  cn^am,  we  must  add  whole  milk  op  fat-free  milk  to  supplement  the 
defirioncy  of  proleids  oblaini-d  from  Ihc  diluted  creams. 

MATEurALS  FOK  MotiiFiC'ATioN  OF  MiLK. — Certain  materials  and  apparatus 
are  required  to  modify  niilli.  To  obtain  the  recjirirc'd  percentages  of  the 
fat  resorirce  is  chielly  iiad  to  creams  of  various  strengtlis;  tlie  sugar  is 
supplied  by  commercial  nulk-su^ar;  tlie  proteids  are  derived  preferably 
from  fat-free  milk,  tlie  caseint^en  percentage  being  obtained  from  milk  and 
the  lactalbumiii  mostly  from  whey.  The  alkalinity  can  besi  be  regulated 
by  freshly  prepared  lime-water.  The  water  should  be  IK'shly  distilled  or 
clear  water  lillered  and  boiled.  Starch,  when  used,  is  added  in  the  form 
of  a  decoi'lion  niaile  from  barley,  legume,  or  oiilmeal  flour. 

Uefisitio.v  of  Term^^. — For  tlie  purpose  of  uniformity  il  is  well  that  the 
meanings  of  tlie  terms  used  in  speaking  of  the  materials  reipiired  for  a 
modification  nf  milk  should  be  clearly  defined. 

Separated  milk  means  a  milk  from  which  Ihe  (at  lias  been  partially 
or  wholly  removed,  either  by  the  centrifuge  or  by  gravity. 

Fat^free  milk  means  a  separaled  milk  wliieli  contains  no  fal,  or  at 
least  only  a  fracUonal  percentage,  such  as  may  be  obtained  in  the  lowest 
quarter  of  a  ipiart  of  milk  winch  has  been  setting  six  or  more  hours. 

Cream  means  that  which  remains  after  separated  milk  lias  been  re- 
moved from  whole  milk.  It  conlaiiis  most  of  the  fal  of  the  whole  milk  and 
certain  percentages  of  all  the  other  elemenls  of  whole  milk.  lis  proleid 
jwrcentage  is  only  sli>;lilty  lower  than  Unit  of  whole  milk,  the  higher  fat 
percenta^'e  cnains  showing  tlie  greater  varialinns,  aufl  none  of  the  creams 
in  ordiiiiiry  use  sliowiri^  a  proteid  perceiilage  as  great  as  1  per  ceiil.  helow 
that  nf  llie  whole  milk  from  which  tliey  are  deriveri.  Th''  sugar  |>en'ent- 
age  is  slightly  Inwer  than  in  milk,  and  the  sails  are  sitgbtly  diminished. 
When  calculaliiins  for  nindiliiiitions  of  milk  are  being  made  from  forniuln>, 
it  is  niTessury  to  take  into  mnaidemtion  these  variations  in  the  composi- 
lioii  ofiream.  A  lable  showing  the  average  analyses  of  wlmle  milk,cr<-nms 
of  ditlerciit  strength,  fat-free  milk,  and  whey  will  he  fmind  uri  page  KiH, 

Whole  milk,  therefore,  can  be  considered  a  ■)  per  cent,  cream. 
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Whey  iiii'uns  a  milk  wlikh  roiilains  nil  ils  siigur  uihI  wuler  wliilr 
most  of  the  Tat  uikI  all  the  (-asciriu);oii  liavc  Ix-on  n-muved.  The  fat  per- 
centage is  therefore  very  low,  and  the  (tnileid  [tereeiitage  as  a  whole  is 
low,  (he  reiiiaiiiiiiff  proteids  eonsisliii(;  almost  entirely  r>f  lactalbumin. 

Whey  is  best  made  hy  the  followinjj;  methiid  :  For  each  pint  of  wliey 
needed,  lake  one  quart  of  whole  fresh  milk,  or  preferably  fal-free  milk. 
lieatc<l  to  ;t7.7°  C.  (KMl"  F.),  amf  add  «  r.<'.  {■>  drachms)  of  the  essence  of 
pepsin  or  some  of  the  jir^'pa  rations  nf  liipild  renru-l.  This  will  preeipitate  the 
easein  in  the  form  of  a  eiird,  wliich  is  thin  broken  up  with  a  fork,  and  the 
fluid  wliieh  n'mains  is  the  whey.  This  is  strained  throu^li  two  thicknesses 
of  boiled  clieest;-eIoth  and  one  Ihiekness  of  al>siirhi<nt  enllon  and  slowly 
rooledtoateinperatun;  of  1(1°  ('.(.'iii"  F.'.and  kejit  on  ice  until  needed.  If 
the  whey  is  to  be  mixed  with  cn^arn,  il  nmst  (irst  be  healed  to  65.5°  (,', 
(lijO°F.),  ill  order  to  kill  the  rennet  enzyme.  Whey  mi.vtun-s  should  not  be 
healed  above  6K.;l°  C.  (15')°  K.)  if  one  wishes  to  keep  safely  under  Ihe 
coagulation  point  of  the  lactalbumin.  (For  composition  of  whey  see 
[jage  168.) 

Barley  Water. — I'ut  four  teaspooufuls  or  by  measure  one-half  ounce 
of  Robinson's  prepan'd  barley  iido  one  quart  of  water  and  boil  for 
twenty  minutes.  Add  enough  water  lo  make  up  what  has  evaporated, 
salt  and  sirain  while  hot.  This  decoclion  contains  aboid  (».7.j  per  cent,  of 
starch. 

Barley  Jelly. — Put  two  ounces  of  Robinson's  jirepared  l>arley  into  one 
quart  of  water  and  boil  for  twenty  minutes.  Adii  eiiuugh  water  to  make 
up  what  has  evaporated,  salt  and  strain  white  liol.  The  jelly  made  in 
this  manner  contains  about  3  per  cent,  of  starch,  Xolr. — Use  a  graduate 
and  measure  as  for  fluid  ounces. 

Oatmeal  Water  and  Oatmeal  Jelly. — Oatmeal  water  and  oatmeal 
jelly  are  made  according  to  the  same  rules  as  in  the  case  of  barley.  An 
oatmeal  flour  should  be  used.  The  starch  percentage  in  the  oatmeal 
decoctions  average  0.1  percent,  lower  than  in  the  case  of  barley. 

The  complele  analysis  of  cereal  decoclioiis  Is  given  on  page  168. 

Api*AnATi:s. — The  apparatus  used  in  the  home  ino<li(icalion  of  milk  is 
as  follows : 

Home-Sterilizer. — If  great  precaiilions  are  taken  to  guard  the  milk 
and  cream,  the  mixture  made  from  them  need  nut  be  pasleurized  or 
sterili/fd.  In  many  cases,  however,  Ihe  i)hysician  may  deem  it  safer  lo 
heat  the  milk,  especially  when  he  is  Irealing  a  case  of  gaslni-enlcric  dis- 
turbance, or  when  in  hot  weather  it  is  necessary  lo  tninsporl  the  food  a 
long  distance.  If  healing  is  ordered,  a  special  a|iparalus  will  l>e  required. 
This  apparatus,  wliich  is  called  a  honie-slerili/.er,  can  t>e  obtained  at  (he 
laboratories,  or  it  can  be  readily  devised  in  the  home  from  a  dniible-boiler. 
Fig.  44  represents  the  home-slerili/.er.  11  is  simply  a  tin  can  supported  <m  ils 
legs  so  that  il  can  be  heated  by  a  lanqi,  or,  if  ]ireferablc,  the  U^s  can  be 
removed  and  tin-  can  j)taced  on  a  stove. 
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Thermometer. — Tlu'  skTili/er  liii^;  ;>  lid.  lo  wliif)i  is  (ill.-<I  a  lim;;  llifl'- 
iiiunielt-r,  llir  lower  i-ml  of  wliirli  n-sls  wilhiii  mn-  of  Hit-  hiln'S  cnnlaiiiiii^' 
Uk!  milk,  liy  wliidi  IIji.-  dt-grpc  of  heal  williin  rs  irnliialfd. 

Tubes. — Th''  Inhfs.  var>'iiig  in  nimihcr  lUTfirdiiij;  to  Itii'  iiiifiibcr  of 
fofiiiiijis  whirl]  arc  rfijuirod  in  lwi-n(y-li.iir  limirs.  an-  itlaccd  in  (liisstantl, 
vvliirli  liiii  he  lowiTed  into  the  sterilizer  iiiilil  the  water  thereifi  is  made 
|o  nse  as  hi«li  as  the  level  otthe  inilk  m  llir>  lubes. 


eiciilliuc  uiil  ihrniiiiiDuivc.        !-uiiil  lnr  tufm.        fteiXliii'r  I'lvurtd  uUiii'oiy  alter remni'it]  Imm  tirui. 

Stoppers. — The  lubes  are  slopix-d  witli  uolturi-woiil  or  iihiininiiiti 
ca|is. 

Cozy. — The  sterilizer  Is  covea'd  with  a  thick  cozy,  tlir(iuf;h  whieh  the 
(hermometer  from  Ihe  lid  passes  and  iiidirates  the  ileyree  nt  Ileal  relninvd 
wilhin  Ihe  slerili>:er  alter  the  flame  has  been  removed. 

Graduate. — A  2"»0  i  .e.  (HJ  mniies)  glass  gradiuile,  divided  Inio  hatT- 
draehms.  will  he  needed. 

Cotton-Wool. — A  roll  ofaseptir  non-absorbent  lollon-wool  should  l)e 
provided. 

Milk-Sugar. — Milk-3ii)<Rr  shcMild  be  used.  II  shiinld  be  a  sterilized 
pmdiul.  rii.itmldcliii'ed  l>y  some  ri'|intidile  clieinisl. 

Suffar-Meosure — \  su(;ar-int-asiirr,  whirh  holds  l<'t.ij  gnililim-s  (lij 
drachnis).  (aii  Ite  obtained  nl  the  laboralories.  II  holds  appruxiinately 
niie  li'Vi-l  luhlespoonhil.  jl  is  convejiii'iil  In  renieinber  Hint  our  tneasuri' 
111'  imlk-sij;.'ar  in  a  tweiity-innn  ■■  iiiixlure  t'lves  2  yr  nnl.  ol  sunur  in  tin; 
mixtllle. 

This  nieusiire  obviates  llu'  e.\pe;nse  iif  liaving  the  iiiilk-sii^'nr  jnit  up  in 
|>a('kiiK(''>  l>y  II'L-  a])olheetii'y.  .mil  Is  snllirieiilly  exiK  I  (o  re^iiliite  Ihe  Hii^^ur 
peni'iitu(.'e  in  the  iiiixtiires  ^\hieh  will  presently  be  n-lerred  to.     It  b  well 
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lo  rL-nii'iiilHT,  hnwevcr,  thai  a  iiuuiid  of  milk-sugar  rontaiiis  4">;i.fi9  grammes 
(HXOij  t'raiiis),  and  Ihal  if  it  is  pn-fcrrctl  to  nnlcr  the  sugar  in  jiackages  of 
i;^,-^  graninics  (-'^3  drachms)  dirertly  from  the  apothecary,  in  place  of 
using  tliu  moasuro,  one  can  simply  toll  him  to  make  tliirty-five  packages 

Ki<i.  4R. 


from  the  pound,  and  the  mother  can  then  be  directed  to  use  a  package  of 
milk-sugar  instead  of  a  measurct'iil. 

Siphon. — Finally,  a  glass  siphon,  0.6  cm.  (J  inch)  caliber,  is  needed. 
It  may  be  made  by  bending  a  piece  of  glass  tubing  to  the  required  length 
and  angle  by  means  of  a  gas-flame.  The  end  out  of  which  the  milk  is  to 
flow  should  be  at  least  six  inches  longer  than  that  which  is  to  be  inserted 
in  the  jar,  ami  to  it  should  be  attached  a  iiiece  of  rubber  tubhig  one  inch 
long  with  an  ordinary  clamp.  The  siphon  may  easily  be  fdliui  by  placing 
it  nnder  a  hot-water  faucet  and  then  clamping  the  rubber  end.  By  means 
of  the  clamp  the  action  of  the  siphon  may  easily  be  controlled.  Under 
no  cin'unistances  sliould  the  mouth  be  used  to  start  the  siphon,  for  by 
sucli  mean.'?  pathogenic  germs  are  introduced  into  the  milk.  The  rubber 
tubing  and  siphon  should  be  washed  first  in  cold  and  then  in  hot  water 
immediately  aller  using, 

Metuod  ok  Obtainim!  Ohf.am  asi)  Kat-vkek  Mii,k, — In  order  to  obtain 
the  fat-free  milk  and  the  creams  of  different  pen-entages  the  jars  of 
milk  are  to  be  set  in  a  vessel  containing  ii-e  and  water  with  some  salt  in 
the  proportion  of  5  grammes  (1  leaspoonful)  to  960  c.c.  (1  quart)  of  water. 
Clean,  freshly-boiled  cotton  cloths  are  then  Ihniwii  over  the  uncovered 
jars.  The  mouths  of  the  jars  are  kept  open  for  about  fifteen  minutes  to 
dispose  of  the  animal  heat.  The  jars  are  then  to  he  se-iled  tightly,  as  is 
done  in  preserving,  and  are  left  in  the  ice-water  for  a  variable  number  of 
hours  according  lo  the  fat  percentafre  of  creaui  desired.  Care  must  be 
taken   that  the  temperature  of  the  water  does  not   fall  below  1.66"  C. 

(30°  r.). 

Fig.  46  represents  a  jar  of  milk  with  the  siphon  (without  the  rubber 
end  and  clamp)  in  place.  The  first  8  ouuce.s  removed — that  is,  the 
lowest  8  ounces — represent  what  is  practically  a  fat-free  milk.  The 
percentages  of  fat  in  the  upper  layers  will  depend  upon  the  origftnal 
fat  percentages  of  the  milk  and  upon  the  number  of  hours  the  milk 
has  been  setting.  If  the  percentage  of  fat  in  the  milk  is  unknown, 
any  rules  lor  the  estimation  of  the  percentage  of  fat  in  the  upper 
layers  under  varying  conditions  can  only  be  approximate.  If,  how- 
ever, it  is  known  that  the  milk  contains  close  to  4  per  cent,  of  lat,  we 
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Say   ri'iisniialily  nsHiiim-  IIujI   a  i|iiiirl    "f  milk  will   yit-ld  mi  an  avcnij,'L' 
approiciiiiutL-ly  — 

TABLE  43. 

CrtMin.  10  per  cent  in  liie  apper    H  onncee  alier  fl  hoiini, 

Crwiiii,  10  per  tenl.  in  Llie  ui^ier  1 1  ouiiwa  afujr  K  lioiire. 
Creuiii,  1:;  jier  (ftit.  in  thi-  iipjif r  8  ounces  afler  H  lioiira. 
Creiira,  1'!  ]»■!  ci-iit.  in  the  iijiiier  11  mmres  after  K  hourn. 
Creani,  -JU  jier  rent,  in  the  upper    4  umifus  iifkT  6  iioure. 

If  tlir  milk  is  known  Lii  he  exceptionally  pour  in  liil,  ('(inlainini;,  for 
iiislaiioo,  only  3  per  ipiil.  of  fat,  it  will  be  safer  to  lake  aJjoiit   '2  iiiint-ee 

k'H.s  in  each  rase  iiieTitiiiiied  aliove.  If  the 
milk  is  unusually  rirh  in  lal,  lontiiinint,'  !>  per 
cenl.  (if  fat.  it  is  safer  lo  take  2  ounres  more 
in  eai'h  ease  nii-ntinneil  above.  If  Hie  i^iplion 
is  used  lo  separule  lln-  en-am  layer.  Ilie  fal- 
free  milk  is  first  iJi-jiwn  off, — that  is,  the 
Inwest  8  ounces.  Hy  (■(inthniin};  Ilie  aetion 
III'  tlic  siphon  the  iiiiilille  portion  of  llie  milk 
is  Ihen  withilrawn,  leavin;;  in  Ihe  Jar  4.  fi,  8. 
or  11  ounces  of  the  upper  porliun,  iieconIiri}{ 
lo  Ihe  pereenlage  of  cream  ftesrreil.  Satis- 
faelory  subslilules  for  Ihe  si]ilioii  are  Chapin's 
flal-boUoHied  (li|)per,  or,  still  bellir,  a  ilij>per 
with  a  conical  bottom.  Wlieii  none  of  thi'Se 
meeliaiiical  ilcvict-s  is  lo  be  nbtaineil.  t In- 
Upper  layers  may  be  carefully  poured  olf. 
One  of  Iho  I'liief  ilinicntties  in  makini;  accu- 
nite  moHilications  at  tiome  lies  in  Ihe  nrieer- 
Jk  ccintkininic  milk.  craKB.  mrt     lainty  US  lo  what  percentage  of  fat  is  actually 

pri'sent  in  the  cream,  ff  cn-am  of  a  definite 
slivnglh  ajiil  fal-free  milk  are  obluined  frntn 
Ihi-  milk  lahoratorieH,  tlie  percentage  inudilienlion  of  milk  can  be  made 
within  very  small  limits  of  error. 

Tiir.  r,\u:i:LAriit?i  or  PEtteicxTAiiE  CoMBiNATioNii, — Having  obtained  the 
laaterials  for  the  niudiliialion. — that  is,  cream  of  10,  12,  16.  or  20  per 
(■cril.  atreti^ftb,  tat-frei'  milk  to  raise  Ilic  proteid  percentape  if  desired, 
liiin'-walfr.  boiled  or  liislilh-d  water,  and  dry  nnlk-siit.'ar. — it  now  becomes 
necessary  lo  make  the  i-al dilations  for  the  relative  amount  of  eacli  iiigrc- 
rfient.  This  may  be  done  in  several  ways, — either  by  the  means  nf 
fonnnlie  or  l>y  the  \i9r  r>f  a  feeding:  eanl.  holh  of  whidi  mi'lliods  will  hi' 
desiTlhet). 

Tho  only  objeeli#in  to  Ihe  use  nf  forniiilie  is  the  time  retpiin-d  to  lal- 
eidab-  Hie  I'ombinalioiis  and  llie  dillhiilty  whicli  some  niiiids  i-.vperienee 
in  dealing;  wiUi  unylhing  involvin)^  even  niodenilely  coniplicalnl  mallte- 
uuiLics.     II  will  iilso  oden  bu  found  when  lliu  cuinpulution  it>  completed 


dlihon,   r,  crciun :  M.  milk :  k.  «t 
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TABLE  44. 

PEEIDINO  CARD,  t 
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t  This  1  ani  iniiy  1h-  iilitiiiri.-el  nf  F,  11,  Tliimuo  ('■>,  ?»!  Bi.ylMciii  ■ilni'l,  Bdslnii. 

Tlic  aiiioiiiils  given  abovi-  arc  for  Iweiify-uunce  nii\lur(;s. 

K»r  2,'>-iiiiiice  inixtiiivti  rii(ilti|ily  the  ntiioiitit  iif  each  inj;ivdient  liy  1 ) . 

For  :i(''OU(nt'  iiiixhirfs  multiply  llie  amount  ti(  eii;h  iiifire'lie'it  by  IJ. 
Fiir  iK'widiice  niixlurc:'  inultiply  the  amount  of  each  iii)ireclit'iit  by  1  J. 
Fur  4<)-o(iiice  mixtiirvf  i]iiilti|ily  the  HTiioiirit  of  eneh  injtredient  by  !i. 
For  4.i-oiince  tiiixliin*  iiLdltiply  Hip  ftinonnt  of  each  iiijrreiiii'nt  by  -'J. 

.V  ft'.w  (■.\uiii|)lcs  may  illuritnilc  \\w  facility  with  wliicli  ;i  mitk  inoilJIi- 
catiori  may  lie  calculated  by  means  oi'tlie  ahovc  eanl. 

It  is  (Icsircd  to  tiivc  a  Imliy  ofsevcii  itidiillis  six  fci-diiifrs  uf  l>\  ounces 
in  the  cottrse  ortwciity-Hiur  liours,  the  prescrijition  caltiutr  for — 

FbI 4. (Ml  jjer  ii'iii.  {TO  Ix-  iili(aiini'.  with  II)  jH'r  ceul.  i-rcHm  I. 

(•U\::iT T.CM)  jKT  ri'iil. 

I'mteiii!. 2. in  I  (KT  lent 

.VIkiiliiiity ^.iVI  jHT  cent 

lliat  is.  o'.l  Diuii'i's  lit  formula  'Jti  are  re(|uirc<l :  the  calculation  is  maile  as 
a  mailer  (irconvi'nieii'c  for  in  niiiiccs.     'I'lie  |iriiii-ss  is  as  lollows  : 


Hi  111  pi-i  iviil.  I'n-iim  il«' 

Of  f:(l-free  milk  (Ise  .    ... 

I  If  lirne-\^"iiliT  nsi'  

( If  Imiliil    »;itiT   ((W 

(If  ilrv  il:iliiH'  iiH- 
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-r 

lii  iKiiiL'e^ 
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I'l 

7  I'diico^ 

1    1 

■> , 

L'  oinin-,- 

1 7 ' 

21 

l.'i  iinnci-j- 
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L'! 

4 

nii'iiMiltv 

KKKni.Mi. 


11)1 


iiinuU's  powers  of  digcsUoii,  so  lliat  Uic  uniluriri  I'mploymont  of  five  or 
ten  per  cent,  of  lime-wateF  is  not  williout  reason.  Personally,  we  prefer 
limc-waliT  In  bicarbonate  nf  soila  in  the  majority  ofrases. 

Use  of  Cereals. — Cfival  solutions  tan  be  added  in  place  of  the  boiled 
water,  ajid  the  amount  needed  to  obtain  a  given  pertentajR'  of  starch  cal- 
cnlaled  front  Ihe  following  foriiinla,  Sw  pages  168  and  184  for  analyses 
of  cereals : 

Dfsireii  slarch  ^  y.  loliil  quiintily  of  iiiixUi[«. 


Amoi-nt  u\'  (.KHCAr.  rs  Oi'nl-ks  ^ 


Starch  ^  ill  the  ri'real. 


Whey-Mixtures  in  Infant  Feeding. — The  employment  of  whey  as  a 
diluent  in  place  of  wafer  in  the  combinations  wllii  low  proteid  percentages 
has  proved  ofnuich  value  in  cases  of  difficult  prnti'id  digestion.  lis  use  is 
based  upoii  tin- -facts  lliat  tlje  pruleids  of  whey  are  chiefly  lactalbuniin, 
lactoglobulin  and  the  nitrc^eiious  extractives  which  may  be  spoken  of  as 
whey-proteids,  Tliey  are  present  to  the  extent  of  .90  to  1.1)0  per  cent. 
The  whey-pruteids  are  soluble  protelds,  are  not  coagulated  by  ri'nnin  or 
acids  and  are  therefore  much  easier  to  digest  than  llie  other  proteids  of 
milk,  that  is,  than  the  casein  or  curd.  If,  therefore,  whey  is  added  to  a 
milk  rnudificalion  in  place  of  water,  preferably  in  the  combination  with 
low  tola!  proleids,  we  can  inca-ase  the  nilrogenous  element  without  raising 
tlie  percentage  of  casein.  Such  mixtures  are  now  called  by  the  name  of 
"  Whey-iMixlures  "  or  "  Split-Proteid  Mixtures." 

It  will  hi'lp  us  to  uiiderslaiid  the  relative  proportions  of  whey-proteids 
and  casfino-pi-ri  in  cow's  milk  and  human  milk  to  refer  to  the  following 
table.  Variations  in  the  proportions  occur  as  has  previously  been  ex- 
plained. 


TABLE  *->. 

TiilikI  I'niLi'tilji.  Wlii^r-I'mtvkU 

Cow'smilk 3.50  1    (U,H4>) 

Hunian  milk .,     1,60  i  (l.OO  ;*  ) 

Cow's  milk  )ii<Htill(»l  to  itive. .     I.M  \  (0.S7  ;C  ) 


riuvliinKrii, 

i   (O..W3;) 
i   (1.13  56) 


The  especial  point  tu  note  is  tliat  the  non-coagulable  proteids,  tlie  whey- 
proteids.  are  pn)portionulely  small  in  cow's  milk  and  large  in  human  milk, 
while  the  coayulable  proteid,  the  caseinogon,  is  proporlioriutely  large  In 
cow's  milk  and  small  In  human  milk.  It  follows  that  a  mudilled  cow's 
milk  will  contain  relatively  much  more  casein  and  much  less  whey-proteids 
than  a  human  milk  oftlie  same  total  jiruleld  composition.  This  duulilless 
is  one,  but  not  the  only  reasun,  why  htnrian  milk  Is  su  niurh  more  digest- 
ible than  cow's  milk.  II  would  appear  tlieoretically  that  if  cow's  milk 
was  modified  so  as  to  increase  relatively  Ihe  wliey-proleiils  keeping  the 
casein  low,  we  should  have  a  milk  which  would  be  more  easily  toleraleil 
In  cases  of  difficult  proteid  digestion.  Practically  this  has  been  found  to 
be  true.     See  page  220. 

The  nielhixt  by  whii'ti  llie  proportion  of  wh<7-prDteids  and  cnsetn  is 
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altervd  is  not  dilficult  to  uiideretand.  Th«  purcenfaifes  of  fal.  prott-ida  uiid 
lime-water  arp  calculated  by  the  card  as  in  (h«  plain  cream-mixtures. 
Ttiree-fourtlia  of  the  proteid  in  the  formula  chosen  will  be  caseinogen, 
one-fonrlh,  whey-proteids. 

Fonmi).i>  oil  the  carl  calliiig  tor  0.2.i  proUii<l  give  a|)|)roiirnatety  0.20  la.teiiiogrii. 
Fortnulie  mi  the  rami  i-alHnK  £"r  0..W  iin)t*;i(l  givf  approxiiiiaivly  0.40  lawiiioKeii. 
bVniiilie  on  the  canl  imIHuB  f"""  ^-'^  I>n)(eiil  [{ive  upprcixiiiiaUtly  0.50  cawinotten, 
Fonnulu-  on  the  (anl  calling  for  1.00  prot«iit  ){ive  approxiinati-ly  0.75  oaneinogen. 
Formiihc  on  the  tani  calling  ior  l-SS  pn>tei'l  giw  appniximstely  1.<H)  raneiniinipn. 
Fonnulii!  on  the  oanl  lalliiif;  for  1.50  protei'l  give  approximately  1.20  caseinofc^'ii. 

To  calculate  the  additional  amount  of  whey  needed  to  make  the 
desired  whey-proteid  percenlage. 

I.et  \V  —  number  of  ouiiceo  of  whey  nee<ie<l, 
I«t  Y     ;  percentage  of  whey  ■  pro  teiii  desirfl, 
I«tP  -:  protei'I  percentiiKe  from  crt-atii  ari'i  milk, 
Let  Q  ^=  lotal  number  of  ouncefl  of  niixtnn;, 


Then  W         (1 


[• 

Y  —     - 

4 


To  calculate  the  sugar  n^quirt-d  beyond  that  cftnlributt-d  by  crcuui, 
milk  and  whey, 

l«t  S     -  (lertKntHi^  of  miganleHJreil, 

l^t  L       niiniber  of  meafnircfl  or  level  tablefpooiifnlH  of  siipir  to  he  aiMerl, 

I«t  7,      sugar  iiercentage  as  given  in  liutt  tiiliirim  of  the  fiMjiUni;  canl. 

Tlien   L ~~40     "      ~  ' 

Kjriim}>l':—  R     Fat 4.01) 

(4l)gar 7.00 

Whey-proteid 0.»H 

Caseinojien 0.75 

Lime-water 5.00 

20  0£.  mixture. 

Solution: — Using  Hi  per  cent,  cream  take  fomnila  2:\,  tlircc-fourths  of 
tlic  proleid  of  which  is  oaseinc^en,  or  0.7-'i  per  cent. 

Cream .    5  lumii-s. 

Fat-(rec  milk 1  imiu'e. 

1.001 

Wtiev  ....   20    ,00  —    I   13  cniiK'es. 

L  ■»     J 

TJnie-water  1  oninf, 

20  (7  —  1.42)  —  5X  13 

Milk'HliKar ■ — — ■ l.lrt  measim'S  (U) 

40 

The  percentage  of  whey-proteids  which  can  be  had  in  a  given  com- 
bination is  limited  accordini^  to  liie  number  of  ounces  of  dihient  which 
i-arh  formula  cnrilaiiis;  no  more  whey  can  be  added  tlian  there  is  water 
in  the  mixture.     For  llie  melhod  of  making,'  wiiey  see  page  l!<4. 
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Calculation  of  ModificationB  by  Algebraic   Formulee. — Weslcoll's 

iiiMlliL-malical  formula;  Ibr  IIih  uiilciilafioii  of  iiioditicaUoiis  an;  llif  most 
■■laboratety  worked  out  and  are  much  more  accurate  than  those  of  earlier 
writers.  As  a  scit'iililii'  explanation  of  the  mathematical  princlplts  in- 
volved they  are  iiivaluahle,  but  fur  practical  use  are  unnecessarily  compli- 
cated. Those  which  are  based  upon  the  use  of  creams  and  fat-fi^e  niiJki 
however,  are  not  difficult  to  understand,  and  for  the  henedt  of  those  who 
prefer  tills  system  of  I'ulculatjon  may  be  concisely  stated.  We  Iiave 
altered  Westcott's  sugar  formula  so  as  lo  express  the  amount  of  sugar  in 
measures,  or  level  tahlespoonfuls,  instead  of  in  ounces. 

Let :  F   —  prcscrilBHl  [^rcedtatti'  •'(  (al. 

8  =  prescrilje'l  perceiitaj^  of  milk-BUgar. 

P  ==  presfrilxil  [M-rcPiilage  nf  pmteida. 

C  =  total  quaiility  c.(  t'ix>ani  in  oum*8. 

M  ==  total  i|imiility  i>l'  fat-frw  milk  in  onnees. 

W  —  total  (jiiantily  of  ttat<;r  In  uuiioes, 

L  ^=  total  quaulity  of  dry  si^Mr  in  meafunreB. 

Q  ^  totiil  qoanlity  i)f  [iiixturc. 

a  =  known  [wrfeiitJu;*!  "f  fat  in  cream.      (See  paj^  168.) 

b  s=  kiio«ii  iHTci'iitajie  of  (iiMtfiils  In  cresm.     (St^t  page  168,) 

b'  =^  known  [R'U'enlaye  "f  protuiils  in  fot-freo  milk.     (.See  Jisga  IfW.) 

Then 

QF 
(titni'PH of  iTeain  ((.')         —~ 


Oitneesiif  fnt>fr«e  milk  (M) 


liP  -   1.(1 


,       iL              ,r,       Qfi-4.75(M   l-C) 
Me<u<nR«uf  nillk-HUioir  (1.)  =  — • "IH" 

I  Inn.*- ..(  w«u-r  I  Wi     .  (J  —  ((.:  f  Ml 

It  i:i  a  distinct  udvanla)j:e  lu  work  with  cri-atiis  and  fat-free  milk,  Ihe 
lowest  (iiiarlerufa  (juart  of  milk  which  lias  seleiglit  or  more  hours,  inslend 
of  with  creams  ami  whole  milk,  us  the  fat-free  milk  iruiy  he  liad  from  the 
saiiii-  i|iiarl  of  milk  from  which  the  cream  is  obtained  :  otherwise  an  exira 
i|iiart  of  milk  must  be  provided  lo  furnish  the  whole  milk.  The  amount 
offal  ill  llic  lowest  quarter  is  so  small  that  it  may  be  disregarded. 

The  Mixing  of  Milk  and  its  Adnilniatration. — The  principles  of  thi* 
modiliciiliuii  of  milk  which  have  been  described  need  only  be  understood 
hy  tile  physician.  The  directions  wliich  are  given  to  the  mothers  ciin  he 
very  simply  slated,  and  rcpiire  only  moderate  inlelligeni'c  to  carry  tml. 
She  is  tolil  to  take  the  reqiiiri'd  number  of  ounces  of  cream,  fat-free  milk 
and  lime-water  iind  hi  mix  them  in  a  large  sterilized  vessel.  The  milk- 
sugar  is  then  measured,  and  hoiled  or  dblilled  water  added  tip  to  the 
umouiit  called  for.  As  Ihe  milk-sugar  does  not  go  into  solution  readily  in 
Ihr  cn'am  and  milk,  the  precaution  of  dissolving  it  in  the  water  first  is 
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Method  of  Calculating  Perceutages  from  Knowu  Mixtures. — 11  is 

olliiii  di'siraljie  to  di-leriiiiiie  IVoiii  a  given  mixture  of  cream,  milk,  Ume- 
waler,  water  and  milk-siignr,  the  perccnlages  of  fat,  sugar  and  proteids,  in 
order  that  we  may  fnrm  an  intelligent  idea  of  tlie  slrenglli  of  llie  food 
wliifli  an  infant  has  lieeii  reeeiving.  Tliis  may  of  course  be  done  by  llie 
use  of  tlio  same  fonnulii'  given  above,  by  subslituling  the  known  values 
jind  clearing  the  equation. 

Simpler  formul<e  may,  however,  be  employed  and  Ihe  problem  made 
leas  complex,  by  assuming  the  proleid  percentage  of  the  cream  plus  Ihe 
milk  lo  be  equal  to  that  of  whole  milk,  the  sugar  percentage  of  the  L-rcani 
plus  Ihe  inilk  to  be  equal  lo  that  of  whole  milk,  and  the  value  ol'a  meai^ure 
of  dry  milk-sugar  lo  be  equal  to  '2  per  cenl.  in  each  liO  ounces  of  food, 
'fiiesc  assumptions  lead  lo  slifjhl  errors  in  Ihe  results,  on  Ihe  phis  side,  but 
Uiey  are  not  sufficiently  lai^e  to  impair  the  value  of  the  calculation. 


Let: 
C    - 

L  = 


iLiiiubor  uf  ijunfes  •>(  t'rt'am  useii, 

luiinljer  (if  onnci'Siif  fHl-tTve  iitilk  used, 

niiiiilH.T  i>f  iiieii>'iin'>^  "r  level  labk-spoonCule  of  dry  sn)iar  usnl, 

toUl  quaiitil}-  iif  mixturi', 


Then  llie 


Fat  percentage 
l'n)ti'i<l  jsTitinliijfo 


(■'  X  ht  iiert-eiilatfi-'  at  I'reaiii 
<i 
3.50  (C    I    M) 

4.76  IC:  -t-  M)    I   401, 


Slight  bul  imimporlant  errors  arise  in  connection  with  these  forniuttE 
in  assuming  Ihe  percentages  of  proleids  and  sugar  in  tlie  milk  and  ereani 
Id  be  Ihe  .■ianie  ns  in  whole  milk.  These  errors  may  be  disregarded,  as 
l)y  so  doing  lh<-  fornml'e  are  greally  simpliHed. 

If  whole  milk  is  used  in  place  of  fat-free  milk,  M  will  stand  tor  the 
imrrdirr  of  omui-s  of  whole  milk  used,  and  we  must  add  lo  the  fal  per- 
lenlage  cinitribuleil  by  Ihe  iTcam,  Ihe  fat  percentage  conlributed  by  the 
wliule  milk,  which  would  be 


Fill  l-i-ri'riila^-L-  in  wIjuI ilk 


HX4 
*1 


Till-  I'at  perrentiigc  in  the  irt-atn  used  niii^t  In-  estimated  by  n'fcrring 
to  Ihi'  liilile  on  page  Mil,  by  which  oni-  may,  by  learning  from  Ihe  molher 
the  immbi-r  of  hours  Ihe  milk  ha.s  slood  and  lln'  quuulity  removed  from 
Ihe  (op,  roughly  cjiculale  the  fat  penentrtge  of  Ihe  creiim  Us<'d. 

J-^innjilr . — A  mnlhi-r  is  making  a  mixture  calling  for  71  ounces  of 
cream,  1 J  ounces  ()rral-rree  milk.  1^  ounces  of  lime-wnler,  Il'i  omnis  of 
boiled  wuUt  and  li^  meiisLires  of  dry  iinlk-sugar.    Tliis  nmkes  u  ;i't-oiiiico 
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miiturt-.    The  cream  is  obtained  by  taking  the  top  8  ounues  from  a  quart 
of  milk  which  has  stood  eiglit  or  more  hours,  which  yields  12  per  cent, 
fat.    Tlie  calculation  is  then  made  as  follows : 
7.6  X  12  _    90 
so         "30 
3.60  (7.6  +  1.5)         _3l.fi 
30  '"''      30 

4.75  (7.5  f  1.5)  +  40  X  3.6       42.76  +  140 


-  -^ —  -  _  3  per  fwit.  fat. 


—  1.05  p«r  ivnt,  prulfida. 


B.0»  HU^ar  |ivn-('nta(^. 


30  "~  30" 

If  whole  milk  is  used  in  place  of  fat-freo  milk,  the  percentage  of  fat 
t-ontributed  by  the  whole  milk  is 


30 
and  till?  fat  percentage  in  the  mixture  is 

3  t-  .2  -.  3.2|x'r<*nt. 
Rulee  for  Feeding. — Ekiually  important  with  the  question  of  the  com- 
position of  the  food  is,  as  in  the  case  of  breast  feeding,  the  regulation  of 
the  number  of  feedings,  the  intervals  between  feedings  and  the  quantity  at 
each  feeding.  The  followir^  table  gives  these  rules,  together  with  the 
appropriate  modification  at  different  ages,  both  in  the  plain  cream  mixt- 
ures and  the  whoy-proteid  mixtures.  It  should  be  strictly  borne  in  mind 
that  these  data  apply  only  to  the  an-rage  lienUhy  infants.  They  do  not  nec- 
essarily hold  in  cases  of  disturbed  d^^ostion,  as  will  bo  explained  later. 
They  are  given  here  only  as  a  general  guide,  and  should  be  varied  accord- 
ing to  the  individual  requirements. 

TABLE  4ii. 

Thmrtllcil  Hnniii  for  Finliiiij  'i  llmlllifi  lii/aul. 


Pnit.-i 

)s  ir  Miiii 

Adi  h 

..nil/ 

llitirvBl>  1 

Number  <.t 

Ak.' 

fill 
1.00 

4.00 

l'r,>- 

ti'lds 
0.25 

Whi-y  ■ 
Pn.- 

U^illB 

0.2.=. 

0.2--. 

1  '■  ■  1       hiiuni      1 

1-i  i^S^!  i-ii    ' 

Mlinun 

24-18 

1.50 

4..V) 

0.25 

0.50 

0.2.1 

1 

At  term 

2.00 

5-00 

0.50 

0.50 

0,2r. 

1 

;w 

2 

10 

End  lit  2nil  week 

2.50 

.=..50 

OM 

O-.tO 

0.25 

li 

4.1 

-^ 

10 

KntI  otarri  week.. 

3.00 

(i.OO 

0,75 

0,7.1 

0.25 

2' 

'iO 

2 

9 

Einiof  4tli  week.. 

3.50 

6.50 

1.00 

0.75 

0.50 

■*.' 

75 

2 

H 

Knil  iif  ilth  week   . 

40O 

7.{M1 

1.00 

'   O.itO 

■    i\m 

■  3' 

!)0 

2 

8 

EiiJ  "f  8tli  week.  . 

4,(10 

I  7.00 

1.25 

1  0.90 

0.7.T 

31 

105 

2 

7 

Eiiil  citl2Lh  wf-ek. 

4.00 

!  7.TO 

l,-=>0 

o.m 

1      1.00 

4 

120 

>> 

7 

Hriil  »f  4lh  iiionlli 

4,00 

;  7.00 

1..W 

1  0.75 

l.-'h 

+■■ 

KiT 

:1 

1) 

Knil  of  5Ui  iniiiith 

4,00 

!  7.00 

l.Tn 

1 

1  fi.' 

\m 

3 

6 

K.iiil  iif  6lh  morilli. 

4.00 

7.00 

■-'.00 

>i 

IK(l 

3 

It 

Kmi  uf  Stii  nii'MlIi 

4.110 

i  7,IM) 

2..10 

1 

< 

210 

3 

6 

KikI  cif  Mi  iiiimlli 

4,00 

7.01) 

3,0() 

1 
1 

K 

240 

•  1 

« 

Knil  of  lOtli  im.rilh 

4,00 

(i.OO 

3,00 

, 

H 

240 

3 

H 

Rndof  lltli  iiiiiiith 

4, IK) 

1  S.Oii 

3.00 

1 

10 

30(1 

3 

5 

Enil"t  I3lliiii.ii.lh 

4,110 

4. 7.") 

3-50 

1 

1 

10 

300 

3 

.T 

The  il;ilii  ^'ivpn  al.ovo  iive  siniiily  ii  fw\<-  In  Ihe  rules  fi)r  feediin;  of  Hie  nverap; 
lifilfl"/  liiil.y  ;  llicy  lire  only  n])proxini.i1e  ^iiiil  not  irileml.'J  to  lie  follitwed  in  i-ases  of 
iliffi.nit  feeriiiii;.  willimit  rine  consiiU-nifion  lo  Uu'  individiNil  ri.c|uivei.icnt:'.  I^oino  in- 
f;nits  iTijuiie  from  J  to  1  iinrire  niori!  llnin  ijivcn  in  Hie  ni'lii'diile. 
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Till'  firs)  ninrilli  beitiji  llir  niosl  (riUciil  pi  riDtl  r<ir  (In?  uifaiil's  nutrition, 
as  il  is  llie  lime  whori  ll]i>  fquilibrium  of  its  inetabolisiii  is  bi'in^'  t'slab- 
lishcil  aud  ils  cliame  tor  life  is  leasl,  fsiu'cial  iiitcrfst  slionid  bo  altiiulied 
tn  the  serii'S  of  cari'ful  invpstigalions  made  at  the  ('hildren's  Hospital  in 
St.  Pelcrsbiirj^  Ity  Ssnitliiii  lo  deteriiiiMe  flic  aninuid  uf  fond  wliiciL  should 
lif  givrti  ill  llii'  (irst  thirty  days  of  lifi'.  As  the  rcsiill  of  Ihi-se  iin'i'sii;,'a lions 
lie  deduces  the  ride,  "  the  (rreater  the  Aveij;ht  (iir  [irealer  the  gastric 
vapifity,"  Ssiiitkiii's  f;erieral  results  show  lliat  mif  iini'-li<niih-nUli  uf  the 
inil'iiil  vriijlil  .ilioiiUI  bf  Inkin  im  thv  Jiyiire  wifli  idiU'li  l<i  hnjin  llir  conipiila- 
fioii,  iitiil  to  Ihlfi  vhouiff  bi-  tidelril  one  ijraiatnr  for  ftifh  doij  ofVifr. 

Illv/lmli'iii  -if  Stnillfii' f  rnU  I'l  ni-l  I'li  oiljiuituig  Uie  JikhI  In  riqttcinilij  illgicidt  nurt  in  tht 

first  Ihirtii  •toi/i'. 


Initial  VTiilicIit 
3O0O  trramines   . 

4ii00xrumirif». 

DOCK)  irraiiitiies, . 


Earlr  Diyii. 


Anioiiiil  at  Mi-li  Piitllnr. 
M  1M)By>. 


Ai  w  Durii 


30  ;;raiiiiiies,  30  -f-  16  =  45  graiiiuif., 
(AliiHii  1  i.iinoe.)       (About  li  ouintw.) 

4.")  Knitniiies.  4S  t  15  =  60  gru.mnn!S, 
(Alxiiit  11  iiiinces.)       (About  '2  oiini*s.) 

60  gniiiiiiieM.  60+15  ;  75  graiiiEneg. 
(Alxiiit  2  tniiicos. )         (AlxmC  2)  mimiw.  ] 
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30      ttO^'raiiiine*. 
( Alont  2  minii-s.) 
J.'i  4  30  —  7S  i^ruinniee, 

60  4-  30    -  StO  uninimtw. 
(AUmt  3  uuncj*,) 


It  is  wiser  always  to  aceoiiiplisli  lirst  the  proper  di^stioii  of  tin;  food, 
even  if  there  is  no  gain  in  weijihl,  and  then,  when  once  the  infant  is 
(li(^estiij|!  well,  lo  increase  the  amount  of  the  percentages  of  the  different 
cleiiierils.  AI  lini-'s  when  Ihf  iid'ant  is  digesting  well,  and  even  gaininfj,  it 
will  suddenly  cry  so  hard  and  with  such  evident  hunger,  that  an  inime- 
iliale  increase  in  the  ainoinil  of  ils  food  is  not  only  indicated  but  demanded, 
no  nialliT  whni  ils  a|ie  or  wei};ht.  In  these  eases  the  stomach  has 
probably  grnwri  ra])iilly  and  oid  of  ils  normal  projiortion  to  the  age  iind 
she  of  the  child,  and  a  larger  supply  of  food  is  what  is  needed. 

It  tms  t)een  found  by  experience,  that  it  is  not  good  practice  to  start  u 
tiew-born  infant  upon  nindilied  milk  of  the  same  lomposilioii  as  liuiuan 
milk.  The  must  freipient  mistake  made  is  to  give  ii  milk  of  too  high  per- 
eentiiges.  If  Iheiv  is  any  one  rule  which  is  more  iinporlanl  than  otliers, 
it  is  to  begin  the  feedings  on  low  modifications,  regardless  ol  age,  and 
Iben,  gnidiiiilly  advancing  one  element  after  another,  to  ijicrouse  the 
streiigib  until,  Ity  tlie  eleventh  op  twelfth  month,  the  infant  is  getting 
whiili-  milk.  The  rapidily  with  which  lliis  "an  he  done  varies  according 
111  the  idiosyncrasies  of  the  infant,  t^ai  b  child  is  a  problem  by  itself,  jtnd 
no  greiiler  mistake  cim  be  made  thnti  to  .issunie  that  all  babies  uf  aii  age 
reiiuip'  Mie  siii'ie  sirenglh  of  fond.  There  are  cases  in  which  whole  niilk 
cannot  bi'  digested  unlll  the  fourteenth  or  Dftecntb  niontb,  or  even  later. 
The  quantity  of  food  taken  oflon  varies  within  wide  limits,  so  that  no 
nrl)ilr.iry  rules  of  fi-eding  slioiild  be  the  slandard  by  which  to  judge  an 
iiifanffi  progress,  liul,  as  has  been  stated,  one  must  be  guith-d  by  (In;  stale 
Mfita  digestion  antl  weight  development.    Ifn  ba>iy  at  birth  is  started  oit  a 
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sugar  is  gradually  dimiiiislu-d  to  llial  of  wliolu  inilk,  and  the  question  of 
feeding  llien  beronu-s  llial  of  [hi;  second  year  uf  life. 

Tlie  amounts  at  each  ffodiny,  Iho  iiilen'als  and  number  of  feedings 
need  no  furllier  explanation  than  liiat  given  in  llie  above  table,  except  to 
impress  upon  the  piiysician  Ihat  they  are  only  approximate,  and  in  some 
cases  more,  in  others  less,  than  the  (juanlities  su^'gesled  will  be  found 
desirable.  Xo  radical  increase  in  the  quality  beyond  Uiat  recommended 
can  be  made,  however,  without  running  the  risk  nf  causing  dilatalion  of 
the  sloniaeh.  Dilatation  of  Ilie  stomaili  is  a  very  eonmion  R'sult  of  over- 
feeding and  (itlcri  the  primary  cause  of  indigestion  and  may  exist 
iride|it^ndently  uf  any  stenosis  of  the  pylorus. 

Difficult  Cases  of  Peeding. — The  cases  of  feeding  wluch  give  us  the 
greatest  difficulty  are  not  as  a  rule  tliose  which  have  been  fed  artificially 
with  accurate  modifications  from  the  b<."^ini!ing,bul  m-e  those  whose  diges- 
tion, both  gastric  and  inlesti[ial,  has  been  abused  by  unintelligent  use  of 
proprietary  foods,  or  by  improper  modifications  of  niilli.  11  is  not  uncom- 
mon to  see  infants  several  months  old  weighing  less  IhaTi  when  born.  In 
some  of  these,  especially  i\\  the  cases  of  infantile  atropiiy,  obscure  clianges 
have  taken  place  which  interfere  with  the  assimilation  of  food.  One  can 
never  tell  in  advance  which  of  these  cases  will  resist  ail  enbrts  to  re- 
establish normal  digestion  and  nutrition,  or  wliich  ones  will,  afler  months 
of  patient  work,  yield  to  treatment.  Many  desperate  arid  aiiparently  hope- 
less cases  may  be  saved,  but  our  failures  are  sufficiently  great  to  impress 
upon  our  minds  with  painful  clearness  the  importance  of  prophylaxis, 
and  an  apprecialion  of  the  jirinciples  of  iulunt  feeding,  si>  Ihul  by  more 
intelligent  and  thouglitful  care  in  the  early  weeks  and  months,  the  serious 
consequences  of  improper  feediiig  may  be  avoided. 

The  use  of  whey-cream  niixlures  in  these  severe  cases  of  malnutrition 
with  indigestion  Is  to  be  strongly  recommended,  and  has  been  tried  by  us 
in  over  four  hundred  cases,  part  of  whi<'h  have  been  reported,  with  belter 
results  than  by  the  use  of  the  plaiti  cream  mixturis.  If  tlie  fata  are  started 
irrespective  of  llie  age  of  the  child,  at  '2  per  cent.,  the  sugar  at  5  per  cent., 
and  the  caseinngen  at  0.25  per  lenl.,  the  whey-jirnleids  can  he  rapidly 
increased  to  the  maxijuum  of  O.IIO  per  cinl.  This  Wi-ak  mixlure  should 
be  continued  until  Ihe  symptoms  of  iridigi'slioti  have  di.sa|»i»eiired  or  been 
greatly  allevialerl.  Tliis  is  the  lii-sl  object  lo  he  Boughl,  even  at  the  cust  of 
further  loss  of  weight.  It  provides  the  element  u\'  rest  which  is  essential 
(o  the  restoridion  of  Ihe  normal  fimclions  of  Ihe  iligeslive  apparatus.  We 
may  linn  by  slow  but  progressive  changes  in  the  |)errcnUi^cs  of  the  futs, 
sugar  and  caseinogen,  and  by  inirease  in  the  qnanlily  of  food,  direct  orir 
efforls  lowanis  the  reconslrurtinn  of  the  tissues,  keeping  in  mind,  as  the 
limits  to  be  nttuined,  the  Iheoreticul  basis  of  feeding  given  above. 

Occasionally,  in  very  difliciiH  cases,  in  addlliim  lo  the  niodiflrulidn  of 
the  milk  >iU'ii\i  111'-  lines  which  have  been  indicjtlcrl,  Ihe  pcpluni/jdion  uf 
the  mixture  Is  a   viilnable  expedient,  as  a  lemponiry  measure,  principally 
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lo  lessen  llif  lax  nn  llic  fuiictioii  ii!'  traslrir  fliffstiori.  Fur  lliesi.>  piir|iosfs 
the  pL'ploni?.iii(;  Uibi-s.  |>ril  u|i  hy  iiianiil'aL'turing  I'liemisls,  arc  very  con- 
vonient  to  use.  It  is  a  fair  slatenicnt  lo  make,  liowpver,  Mial  the  mon' 
Faiiiiliar  and  t-xperienrrd  one  becomes  wilh  the  principles  of  percentage 
modification  of  milk  and  of  iHfanl  feedin;;  in  (leneral,  tlie  less  frr(|nenlly 
will  one  resort  lo  peploiiizalioii. 

There  are  eerlain  syntplonis  pointing;  espedaJly  to  gastric  indigestion, 
such  as  vninilinp  of  food  or  water,  belchinf^  pas,  a  coaled  tontriie  and  sour 
breath.     Sjmploms  snch  as  colic,  natulonce.  abdominal  dislfiifiori.  diar- 
rhtEa,  constipalioii,  and   stools   with   curds,  mucus    or   blooil,  point   to 
intestinal  dfrangeinenls.     .Sometimes  it  is  one  eienienl,  sometimes  several, 
which  eilher  cause  or  aggravuh'  llu-ae symptoms;  we  cannot  always  deter- 
mine which  one  is  responsible.     As  a  rule  a  sour  breath  and  vomiting  of 
strongly  acid  slomach  contents  indicate  too  liigh  fats,  but  e.\cessive  sugar 
or  ])roleids  may  jjroduce  Ihe  same  results.     Vomiting  very  sliorlly  after 
feeding  and  regurgitation  is  olten  due  to  overdistention  of  the  stomach 
from  too  large  a  (piantily  of  food.     Colic,  and  stools  wilh  curds,  usually 
indicate  loo  high  proleids,  sometimes  too  high  fats.     Uonslipalion  may  be 
due  to  loo  low  fals,  or  to  milk  which  in  its  total  solids  or  Iwenly-four  hour 
amount  is  below  that  which  is  needed  by  l!ie  infant.     If  there  is  no  indi- 
gestion, a  failure  to  gain  iii  weight  is  jirobalily  due  to  the  fact  that  the  milk 
combination  as  a  whole  is  too  weak,  or  the  quantity  given  in  the  twenty- 
four  iionrs  is  deficient.     On  the  other  hand,  too  much  of  a  proper  modifl- 
calion,  or  loo  frequent  feedings,  are  often  responsible  for  retardation  of 
the  weiglil  development. 

Finally,  it  is  important  to  remember  when  judging  of  results,  that 
failuR'S  in  feeding  arc  nol  always  due  to  tiie  food  itself.  There  are  a  large 
number  of  causes,  quite  independent  of  llie  milk  and  its  niodilicationa, 
which  are  responsible  for  conditions  which  are  characterized  chiefly  by 
gastric  and  intestinal  disluHtances  and  loss  of  weight.  Cleft  palate,  ade- 
noids tlie  various  forms  of  sloiiialitis  and  dilTicult  dentition  are  many  times 
the  causes  of  tlie  refusal  of  part  or  all  of  a  feeding  and  for  variabilities  in 
appetite  and  freedom  of  nursing  which  may  iiaslily  be  atlribuled  lo  the 
milk  ilself.  Too  rapid  and  frequent  nursing,  or  too  lai^c  quantities  at  a 
feeding,  may  be  followed  by  vomiting,  which  may  unreasonably  be  laid  to 
the  bad  quality  of  the  milk  or  to  its  iiercenlage  eombinalion.  Again, 
vomiting  and  diarriitEa  and  loss  of  wei^'ht  may  be  wholly  synitomatic  of 
either  acule  or  chronic  diseases.  MaJiy  of  the  forms  of  an*niia  and  leu- 
kemia, bacterial  invasion  of  various  parts  of  the  body,  chronic  diseases, 
such  as  tuben-uiosis  and  syphilis,  auloinloxicatioiis,  malforniatious  of  the 
gaslro-iiileslinal  tract,  inhalations  of  poisoning  from  arsenic,  sewer  gas, 
carbon  monoxide,  and,  nol  least  by  any  means,  unhygienic  surroundings 
and  neglect,  are  all  to  be  included  as  possible  faclors  in  the  production  of 
indigestion  and  malnulrition  when  a  case  is  first  seen.  In  any  of  these 
instances  the  regulation  and  adaptation  of  Uie  food  becomes  Ihe  lirst  iiidi- 
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cation  rjf  Ireatnifiil,  Imt  the  pnthfiiosis  is  always  lliat  uT  Itic  cxriliiiir  vaiisi'. 
and  all  t-fl'orts  al  leeiiiin;  may  provi;  I'ufilc.  In  |hiiv  f'cL'dmg  cases,  how- 
ever, in  which  thi'  inclii^esf  ion  and  inahiulrition  arc  dirpclly  dcpendeiil  upon 
violation  ol*  llio  ratitJiml  thc-ietics  of  Infancy,  there  is  no  case,  not  actnally 
uiorihund,  that  is  not  worth  Hie  etfort  to  save,  and  in  a  great  majority  of 
these  cases  one  may  justly  take  a  most  liopeful  view  as  to  the  ulliniale 
proRnoRis. 

Caloric  Value  of  Milk  Modifications. — ^Ttie  follow  in).'  li^nn-s  give  tlie 
caloric  value  of  Hie  milk  modifications  shown  in  the  feeding  card.  We  do 
not  bi'lieve  that  the  caloric  valne  of  a  food  is  tlit;  ujily  poiul  of  iinporlancc 
ill  inlaid  feedinjr.  Formula  18,  callinj;  for  fat  3.50,  suyar  iJ.UO,  proleids  I.IMI, 
has  a  slightly  hiiidier  caloric  value  than  Fonnula  15,  calling  for  fat  S.lKl, 
sugar  (i.'id,  pruti-id  '2.iXi,  and  yet  tin-  low  proteid  pi-n-enkijw  in  the  former 
makes  iJ  a  miic-li  niore  digestiJjIe  food  than  the  lalter,  and  one  on  which 
an  inraiit  with  weak  digestion  will  he  nioiv  likely  to  gain,  ft  is  of  value  to 
check  percentage  feeding  with  a  knowledge  of  the  caloric  value  of  the  fooit 
ingested.  Wn  are.  liowever,  unable  to  stale  that  a  eliilil  of  a  certain 
number  of  months  rei|uires  a  dclinile  number  of  I'alnries.  The  miinber  of 
calories,  like  the  percentages  of  ihe  ingredients,  varies  according  to  tlie 
[Kithologii  a!  conditions  |iresi'iil.  Future  study  of  feeding  cases  may  enable 
us  to  draw  more  iletinite  statements  in  regard  to  Hie  caloric  needs  of 
inlunls  in  healthy  Jiid  diseased  conditions  than  we  now  believe  to  be 
possible.     (See  Table  46.  jiage  19fi,  for  the  formulffi  refem^d  lo.) 
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Sources  of  Error  in  Milk  Modification  and  Percentage  Feeding, — 
There  arc  certain  sources  of  ermr  and  dilhcnllies  in  the  modification  of 
milk  imd  percentage  f.-edin«  whicli  should  be  «p|ircciated  and  guarded 
against.  The  ilmiger  uf  using  a  cnntaminated  milk,  espDcially  in  hoi 
Weather,  )ias  already  In-en  euiphasized.  The  most  careful  niodilication  of 
Iminir"  milk  will  usually  lead  to  serious  disturbances  of  digestion  and 
nutrition.     The  poor  ijuality  of  Ihe  genenil  milk-supply  is  n.'S|>onsible  for 
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iiHiili  of  tln>  (jri-'jildiw  n^'ainsl  .-iubslilitli-  ricdJiig  ami  ti'iiiU  to  i-ncourage 
the  use  of  proprietary  roods.  One  of  the  prim-ipal  advantages  of  labora- 
tory feeding  lies  in  the  purity  of  the  material  used. 

The  nt'xt  greatest  soiine  of  error  is  the  liabilJIy  to  mistakes  in  making 
the  mod  ill  cations.  These  are  dependent  upon  llie  variations  in  the  com- 
position of  tlie  milk  and  rream  which  is  used.  For  example,  a  physician 
may  calculate  upon  a  4  per  cent,  fat  mixture,  based  upon  the  use  of  a  10 
per  cent,  cream.  This  rei|iiires  8  ounces  nf  cream  for  a  20-ounco  mixture. 
The  cream  is  obtained  by  using  the  lop  11  ounces  of  a  quart  of  milk  wliich 
has  stood  over  nigitt  (page  187).  The  mother  may  misundersland  the 
directions,  and.  in  tlie  belief  that  all  creams  are  of  Ihe  same  strength,  may 
draw  off  the  tup  4  ounces  of  cream  from  each  of  two  quarts  of  milk, 
in  tills  way.  ohtainmg  8  ounces  of  cream.  Such  a  cream  would,  however, 
contain  20  [jcr  cent,  of  fat  on  the  average,  instead  of  the  10  per  cent,  on 
whieli  the  calculation  is  Iwised,  so  Ihat  the  resulting  fat  percentage  in  the 
mixture  will  be  8  per  cent.,  instead  of  the  desired  4  per  cent.  This  mis- 
take is  not  a  theoretical  one,  as  wo  have  known  it  lo  oce^r  repeatedly, 
with  disastrous  effects  upon  the  infant's  digestion.  It  is  necessary,  there- 
fore, to  ex|)laln  very  fully  just  how  many  ounces  of  top  milk  one  means  by 
"  cream." 

Similar  mistakes  occur  when  the  milk,  instead  of  containing  4  per  cent. 
of  fat  to  begin  with,  has  a  fat  percentage  of  3  or  6.  The  cream  in  the 
different  layers  in  such  cases  do  not  follow  the  rules  given  on  page  187.  The 
only  w:iy  to  guard  against  such  an  error  is,  when  the  results  of  feeding  are 
not  satisfactory,  to  have  either  the  milk  or  the  cream  which  is  separated 
analyzed  from  time  to  time,  as  to  its  composition,  and  to  correct  the  modi- 
fication accorduig  to  the  results.  The  greater  accuracy  of  laboratory 
modifications  over  home  modifications,  which  is  shown  by  Edsnll's  anal- 
yses, lies  largely  in  the  fact  that  the  composition  of  the  materials  used  is 
subjected  to  frequent  chemical  analyses,  so  that  no  marked  variation  in 
the  quality  of  Ihe  niilfc-supply  can  exist  long  wilhout  detection.  In  the 
home  modification  of  milk,  therefore,  the  physician  should  clearly  grasp 
the  conditions  under  which  the  composition  of  milk  and  creams  varies,  as 
described  ui  the  previous  pages,  and  by  an  intelligent  observation  of  tlie 
facts  should  check  the  results  of  his  feeding. 

The  imjiroper  combinations  which  are  otlen  given  to  infants  arise  from 
a  misconception  of  the  nutritive  demands  of  Ihe  iiidividual  child.  Too 
many  infants  are  fed  by  genera!  rules,  applying  to  the  average  licallhy 
infants,  whereas  the  learhiTig  we  Would  impress  upon  physicians  is  that 
each  child  lias  its  own  idiosyncrasy  of  digestion,  and  the  gener.d  principles 
outlined  must  be  used  iti  adapting  the  milk  to  individual  requirements. 
We  repeatedly  see,  for  instance,  new-bom  or  premature  infants  started 
upon  a  combination  calling  for  4  per  cent,  fat,  7  per  cent,  sugar,  and  1  per 
cent,  pruteid,  whereas,  as  a  matter  of  fiul,  a  milk  of  this  strength  may  not 
be  suited  to  a  given  infant  until  it  is  six  or  eight  weeks  of  age.    Un  the  other 
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hand,  jui  iiiraiil  of  tun  niimUis,  whicli  wuiila  oiiuiiarily  rcmve  a  -J  per 
ccnl.  fal,  7  iiir  cent,  su^'ar,  and  2..")0  per  cent,  proldds,  and  a  cereal  df- 
coction  in  place  of  tlie  boiled  water,  may,  owing  to  ils  disturbed  diges- 
lion  and  mitrition,  have  a  capacity  to  digest  a  milk  no  slronjrer  than  would 
lie  pivi-Ti  to  a  new-horn  infant,  such  as  a  2  jii>r  rent,  fat,  5  per  cent,  sugar, 
and  ()..ji.l  per  ceiit.  proSi-iils. 

In  hot  weather  one  also  labors  under  the  disadvantage  in  home  modi- 
fications (if  handling  Ihe  niiik  nndt-r  candilions  which  favor  the  develop- 
ment uf  bai-(crial  growth.  TJiis  ditliculty  can,  of  course.  oHcn  be  overcome 
if  the  physician  apiireciates  the  possible  danger  of  snch  contaniinaliori  and 
insists  upon  llie  proper  precautions  bi>ing  taken  as  regards  scruputoiis 
cleanliness  of  vessels  and  hands,  and  the  utmost  care  in  keeping  the  milk 
thoroughly  iced. 

Much  has  been  written  of  the  idiosyncrasy  of  certain  infanis  against 
cow's  milk.  It  is  impossible  to  deny  that  such  cases  exist,  but  the  more 
attention  one  pays  to  modification  of  milk  to  meet  the  especial  peculiarities 
of  digestion  in  dilferent  babies,  tlie  more  skeptical  one  becomes  as  to  their 
occurrence,  especially  when  the  adaptation  of  the  percentages  of  the  fals, 
sugar  and  proteids  is  intelligenlly  directed  from  the  beginning  of  Ufe,  The 
difficulties  in  feeding  met  with,  afler  months  of  improper  modification,  are 
lo  be  referred  lo  the  chronic  disturbances  of  the  digestion  which  have  been 
allowed  to  develop,  and  not  to  the  existence  of  a  milk  idiosyncrasy. 

Peptonization  of  Milk.  —  Peptonized  milk  is  cow's  milk  with  its  pro- 
teids parlially  or  entirely  predigested  by  means  of  the  extract  of  pancreas 
and  soda.  There  is  no  doulit  lliat  the  proleids  of  cow's  milk  are  at  times 
a  source  at  (rouble  to  tlie  infant's  digestion,  and  tliat  under  cerlain  cir- 
cumstances tliev  can  with  groat  benefit  be  treated  by  predigesUng  them 
for  a  lime,  and  allowing  a  stomach  wliicli  otherwise  digests  well  lo  rest 
and  recover  its  entire  digestive  power.  It  is  of  use  also  where  a  decided 
idiosyncrasy  of  the  individual  precludes  the  digeslion  of  these  constituents 
of  the  milk.  In  many  cases  the  indigestion  is  allrihuled  to  a  lack  of 
power  to  digest  proteids  at  all.  wlille  in  fact  the  slomach  is  simply  rebel- 
ling against  an  amount  of  proleids  above  the  standard  percentage,  or 
against  some  other  lonstituenl.  It  would  seem  thai,  for  the  average  in- 
fant, this  preiligeslinn  of  the  proteids  is  contrary  to  nature's  leaching. 
There  are  cerlain  iiahiral  funclions  whicli  should  be  allowed  lo  act  as 
they  do  on  human  milk,  and  it  seems  irrational  and  contrary  to  the  laws 
of  pliysiiilogy  mil  to  encourage  all  Ihe  funclions  to  act  nalurally,  instead 
of  forestalling  Iheir  action  and  allowing  them  to  fall  into  disuse  and  tlius 
111  Ite  weaki-ned.  The  inl'anl's  slomach  is  intended  lo  digest  proteids.  and 
not  lu  have  the  proteids  digested  for  it.  Clinically,  also,  the  use  of  pep- 
tonized milk  supports  Ihis  view,  for,  so  lar  as  we  know,  no  very  brilliant 
results  iiave  been  obtained  from  ils  use,  fxcrpt  when  the  infanl's  digeslioli 
huB  lieen  in  an  abnormal  londjlion  and  one  which  has  called  for  some 
decjiied  relief  from  the  proleid  eletuenls  of  milk.     Peptonized  whole  jnilk. 
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tlicR'fun-,  us  u  foud  for  youii^  iriliiiils  U  nnc  whiili  <'i)iisi9ts  uftoo  loivti  ui) 
amount  of  digested  proteids,  too  little  su^ar,  and  a  vitj-  larite  over  propor- 
tion of  mineral  matter.  Peptonization  of  modilled  milk  should  only  be 
given  in  cases  in  wliich  it  has  bwn  fimnd  that  various  combinations  of  the 
lilt  and  sugar  vvltli  verj'  low  j)ereentapes  of  the  proteids  have  proved 
inefTuit'ni. 

Tho  1i'olini(|uo  for  the  peploni/^lion  of  whok'  milk  is  as  follows : 

In  a  clean  glass  jar  <'onlaining  4  oinu-es  of  cold  distilled  or  boiled 
water  dissolve  1  granuiie  (15  graiTis)  of  bicarbonate  of  soda  and  0.25 
gramme  (5  grains)  of  iiancnalini'  (exiractuni  pancrealis),  to  which  add  12 
ounces  of  the  milk.  Set  the  jar  in  a  vessel  of  water  at  a  temperature  of 
41. (i°  C.  (107°  K.)for  from  seven  to  ten  niinules.orlongttr,  according  to  the 
oxient  to  which  it  is  desired  to  curry  (he  pi-plonizing  process.  Cool 
immediately,  and  keep  on  ice  unlil  used. 

To  peptonize  niodilied  milk  an  amonnt  of  the  puwilers  should  be  used 
correspondhiK  to  the  percentage  of  the  pnileids  in  the  mixture.  A  mixt- 
ure continuing  2  per  cent,  of  proteid,  for  histanee,  would  require  only  half 
as  much  of  the  extract  of  pancreas  as  would  be  needed  for  whole  milk. 

Commercial  "  peptonizing  tuK's  "  are  convenient  to  use.  If  the  milk 
is  to  be  given  by  mouth,  the  peptonizing  process  should  not  be  carried 
on  for  more  tlum  fifteen  or  twenty  minutes  at  the  most,  as  its  bitter  taste 
may  make  it  unpalatable,  Tlie  peptonizing  process  can  be  checked  at  any 
lime  by  cooling  and  icing  the  bottles,  or  the  ferment  may  be  destroyed  by 
heathig  the  milk  to  68.:t°  C.  (l.Vi°  F.).  For  rectal  eneniata  the  peptonizing 
process  should  be  carried  on  for  at  least  one  hour. 

The  irsE  OF  Cereals  is  PF,RfE\T.\<;E  Fkeuixc. — Wlien  a  physician  orders 
cereals  to  be  pre(>ared  at  tlie  laboratory,  lie  is  enabled  to  obtain  prepa- 
rations containing  exact  percentages  of  the  constituenls  of  any  cereal 
foot!.  (See  page  210.) 

When  starch  is  prescribed  it  should  bi^  calculated  in  definite  per- 
centages, beginning  with  (1.2-j  i)er  cent,  and  increasing  it  in  proportion  to 
the  infant's  powers  of  digestion. 

This  brings  us  to  the  consideration  whether  slarch  should  be  made  a 
part  of  an  infanl's  food.  Physiologically,  we  know  that  during  the  first 
ten  or  twelve  montlis  of  life  the  function  of  converting  starch  into  sugar 
is  in  the  process  of  developmeid.  It  is  trne  thai  a  partial  conversion  of 
the  starch  can  be  performed  at  quite  aTi  early  age,  and,  in  exceptional 
cases,  to  a  much  greater  extent  than  by  the  average  Infant.  It  is  rational 
to  suppose  that  when  a  function  is  being  devel()|ii>d  i(  should  not  be  taxed 
with  a  trial  of  the  use  which  will  later  be  deinarnled  of  it.  That  is,  a 
function  develops  more  perfectly  if  ils  power  is  not  exerted  too  early. 
With  these  facts  before  us,  and  simply  recognizing  that  the  best  known 
food  for  mfants,  woman's  milk,  does  not.  under  any  circumstances,  contain 
starch  we  believe  that  slareh  should  not  form  a  part  of  the  infant's  food 
in  the'eariy  months  of  the  tirst  yrar.  (See  page  177.) 
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When,  in  Uii?  eighlli.  ninth  ur  lentil  inonlli,  iL  is  doenii-d  best  tu  jjivu 
cePi'ais,  it  is  desirable  not  lo  give  iiniiiedialely  a  Iiigli  piTi/untage  (if  starch 
in  the  inixlure.  We  shoutd  not  ignore  the  faul  tlial  the  various  cereats 
I'onlain  fal  unf.  proieids  as  well  as  star'.'h,  and  tlia!  Ilie  percentage  of 
su^-ar  ill  llie  mixture  wit!  be  raised  by  llie  converted  slardi.  A  gradual 
ihantre  should  be  made  in  the  infant's  food  until  its  digestive  caijaliililies 
have  lieconie  adapted  to  the  food  values  indicated  for  digeslion  and 
iiulritiiiii  ill.  the  second  year,  such  us  are  represented  by  a  higlier  nile  of 
fal,  sugar,  and  proteids.  It  is  well  in  the  second  year  tu  use  an  undiluted 
milk,  preferably  from  Holstein  eows,  and  lo  obtain  the  increased  sujiar 
ratio  from  the  starch  given  plus  the  4.~'>  per  cent,  of  sugar  in  the  milk. 
Any  additii>nid  sugar  that  may  be  needed  at  this  time  may  be  given  with 
the  food  in  the  form  of  cane-sugsir,  rather  than  milk-sugar.  The  starch 
can  best  be  obtiuiied  from  I  he  preparations  of  oats  and  liarley.as  described 
on  pages  16S  and  1«4. 

The  EnL'UiioN  in  Modifikh  Milk. — As  the  question  has  arisen  in  the 
minds  of  some  physicians  as  to  whflher  it  is  wise  to  iiae  a  rentrifugal 
cream  in  making  a  moditication,  the  objection  being  lliat  the  centrifuge 
destroys  the  emulsion,  the  following  photomicrograph  (Fig.  47)  of  a  drop 
of  unnmdified  cow's  milk  is  interesting  to  study.  The  analysis  of  this 
especial  nulk  was  as  follows  : 
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Fig.  -18  represents  a  druji  nf  cow's  milk  inodilled  to  cotTtspond  to  the 
same  analysis  as  in  Fig.  •IT  ;  and  in  examining  the  two  dr'>ps  il  will  be 
seen  that  the  emulsion  in  the  mt)dihed  drop  is  i|iiil>'  as  line  us,  if  not 
liner  Ihun,  Uiat  in  Ihe  urunodilied. 

Fig.  4i>  rcpresi'iils  a  drop  of  human  milk,  and  Fig.  ''iii  a  drop  of  cow's 
milk,  modifii'd  so  as  lo  corrcf^pond  In  lli<-  ]ienenhiges  nl'  the  Inimati  nulk, 
wliich  Win-  as  roltows; 
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lHunodlHed  oow'i  milk. 
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Humwi  milk. 


Fig.  50. 
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is  orderiiii.  No  special  srliool  uf  iiiudiriiic  noecl  bo  rL-prPSfntt'if.  No 
siMTcial  method  of  feoding  la-ed  be  uiidortakcii.  An  opportiinily  lias,  how- 
ever, for  Hie  firsl  time  in  Hie  history  of  medicine,  been  presented  for  the 
physician  to  carry  otU  Iiis  own  methods,  and  these  methods  for  the  first 
time  lo  be  judj^ed  on  a  fair  basis.  In  this  ivay  only  can  each  clinical 
observer,  when  tacking  in  success,  be  sure  that  it  is  the  fault  of  the  food 
tie  is  giving,  and  not  because  Uie  food  lias  varied  from  what  Iff  supposed 
he  had  ordered,  owinf;  to  errors  in  caleulalion  and  luodilicalion. 

The  means  for  prescribing  a  diversify  in  the  elements  of  milk,  accord- 
ing to  the  idiosyncrasy  of  the  digeslion  we  are  dealing  willi,  is  sup|»lied  by 
a  milk-laboratory  equipped  with  special  machinery  and  controlled  by 
educated  milk-niodifiers,  Purity  of  the  original  material  is  tlie  first  object 
to  be  attained.  This  malerial,  milk,  should  be  obtained  from  cows  bred, 
fed.  and  cured  ibr  in  the  nmnner  described,  and,  in  order  to  insure 
absolute  uniformity  in  the  melliods,  untiring  vigilance  nmst  be  used  in  the 
supervision  of  the  farm,  cows,  and  milk-house,  and  iti  Uie  transportation 
of  the  milk  from  the  farm  lo  Hie  laboratory.  It  is  also  necessary  thai  the 
cows  should  he  under  liie  luedical  supervision  of  a  skilled  velerinary  sur- 
geon. These  are  all  questions  which  lo  our  mind  have  been  delinitely 
decided,  but  which  now  need  time  and  attention  devoted  lo  tliem  to  insure 
their  being  systematically  carried  out.  As  in  all  other  advances  which  are 
made  in  practical  medicine,  so  also  in  this  one  it  is  well  to  adopt  at  once  a 
hiKli  slaridard  of  work  and  to  demaTid  everylhinj;  thai  can  in  any  way 
tend  lit  perfeclion.  We  may  not  always  he  sucressful  in  larryJTig  out  all 
the  deluils,  but,  until  we  are,  perfecHon  will  rmt  be  reached.  It  ntusl, 
then,  be  borne  in  mind  and  urtderslood  that  each  link  of  thai  ihain  is  of 
vilal  iniporhince.  hecautjc,  it'  lirokeii,  the  value  of  the  whole  chain  may  be 
losl.  One  end  of  this  chain  is  at  themilk-l'arin.  Starting  in  the  stall  of  the 
cow  it  passes  on  hi  Ihe  milk-house,  from  llie  milk-house  lo  Ihe  milk- 
laboratory,  and  from  the  laboratory  it  should  be  carried  unbroken  and 
intact  lo  the  infaid  ciinsmtn-r. 

As  milk-lahoralories  are  ikiw  so  well  known,  and  liave  Ihr  some  years 
been  established  all  over  Ihe  l*nited  Stales  atiil  in  Canada  and  London, 
they  need  nol  he  di'scrihed  in  jjreiil  dehiil. 

A  milk-labonilory  should  he  a  place  to  which  the  nulk  should  he  de- 
livered  fn»m  such  farms  and  under  sucli  precautions  as  have  already  been 
riescrihed  ;  il  slmuld  In-  m  a  cerdral  localiiy.  aecessible  lo  as  many  people 
as  |)ossit>le,  and  used  r.n-/iijiivftif  to  prepare  from  tin-  [iresciiptiuns  of 
physicians  alone  any  niodillralion  of  milk  which  may  he  called  for. 

As  milk  is  mie  i>f  the  hrsl  iiii'iius  I'm'  llic  •'ullivaliim  nf  ha'leria,  Ihe 
lubondory  should  he  situated  iti  a  healthy  liHality  II  .ihoiilil  he  iis  free  us 
possitili-  friim  I'onlamlMiilm;;  ihlliienci-s,  should  [»■  ki-]>l  ahs'iluh-ly  I'lean, 
and  every  asepli<-  precauliori  a;;aiiisl  Ihe  hiirhnrin^  or  devi-iopim-nt  of 
l>alhi)Kitnie  organisms  shuulil  be  taken.  To  insurr*  perfect  work  the  gn-ut- 
est  vigilance  Is  neeiled  in  every  depurlmeid  of  such  a  laborulory. 


211)  I'KDIATHICS. 

Fruiii  tlie  inomcnt  Uiat  tlie  milk  is  delivered  from  tlie  fann  at  a  tem- 
perature of  about  4.4°  C.  (W  F.)  it  should  be  watched  over  and  cared 
for  with  scieiilific  accuracy  durinir  the  whole  process  of  the  modification 
which  it  undiTgoes  iti  the  laboratory.  The  milk-rooms  should  be  cool 
and  free  from  dust,  and  isolated,  so  far  as  possible,  from  other  parts  of  the 
laboratory. 

There  should  also  be  an  entirely  separate  room  where  the  returned 
packaijfs  and  all  articles  received  from  the  homes  of  the  consumer  should 
be  (liroclly  brought  from  the  street  or  wagons,  and  where  these  articles 
can  be  inimeiliately  sterilizeil  in  apparatus  reserved  for  this  purpose. 

The  modifying  materials  used  in  the  laboratory  should  be  carefully 
kept  for  use  in  glass  vessels,  and  at  a  temperature  of  about  4.4°  C.  (40* 
P.),  to  i)revent  the  growth  of  bacteria.  The  reason  fnr  this  is  that  milk 
modified  from  matenals  fhie  from  bacteria  is  not  only  better  for  the  infant 
than  milk  in  which  the  bacteria  have  been  destroyed  by  heat,  but  thai 
there  are  certain  toxines  which  cannot  be  destroyed  by  heat,  and  by  their 
virulence  may  cause  serious  disturbance  even  after  the  most  thorough 
sterilization  has  been  carried  out.  In  a  carefully  guarded  milk-supply  also 
it  is  seldom  necessary  to  ev(T  pasteurize  a  milk  whi<'h  is  sent  out  fi-om  a 
well-equipped  laboratory,  except  in  very  hot  weather, 

A  special  room  should  be  provided  for  the  milk-modifiers  who  are  to 
put  up  the  mixtures  ri'quired  by  each  prescription.  There  should  either 
be  a  room  in  the  luboralory  where  the  milk  is  separated  by  means  of  ma- 
chinery and  where  it  can  be  tested  and  steamed,  or  this  can  be  done  in 
the  milk-rnimi  at  the  farm.  The  ol^cc  at  the  laboratory  should  be  entirely 
sepanile  from  these  work-rooms,  so  that  cuslomers  coming  to  leave  thejj 
orders  should  not  go  near  the  materials  used  for  modification  and  thus 
possibly  contaminate  Iheni.  All  odors  should  be  excluded  from  the  work- 
rooms, as  they  are  absorbed  by  milk  very  quickly.  It  is  hardly  necessary 
to  say  that  the  employees  of  a  laboratory,  whether  they  be  in  the  office 
or  in  the  work-rooms,  should  be  intelligent  and  interested  in  their  work, 
and  that  the  modifying  clerks  should  be  especially  instructed  in  Ihe  neces- 
sity of  absolute  cleanliness,  should  be  made  to  understand  the  dangers  of 
sei)sis  and  the  importance  of  asepsis,  together  with  a  practical  knowledge 
of  how  to  guard  against  ami  exclude  pathogenic  or^nisms. 

3I11.K-H00M. — The  milk  should  be  aerated  and  cooled  to  nboui,  S,Gli° 
C  (44°  F.)  at  the  farm,  then  packed  in  ice  in  such  a  way  as  to  maintain 
its  femperalnre  during  transportation  below  7.22°  C.  (4*)°  F.),  and  deliv- 
ered to  the  milk-room  within  a  few  hours  of  the  lime  of  milking. 

This  milk,  as  a  result  of  the  especial  manner  in  which  the  cows  have 
been  fed  and  cared  for  and  the  selection  of  them  according  to  the  proper 
breed,  m;iy  l»o  said  to  have  an  almost  uniform  percentage  of  its  elements. 
Ev«^n  at  those  times  of  the  year  when  the  percentages  of  Ihe  ditTerent  ele- 
ments of  milk  commonly  vary  from  changes  in  the  pasturage  and  hi  the 
|iaj)its  and  surroundings  of  the  animals,  the  milk  of  these  cows,  which 
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Fig.  51. 


lave  thcip  Tiind  sii|i|.tii'r|  to  tlicill  hi  slati'd  riilioiis  at  ojn.-  liiru'  ot  llii" 
year  as  well  as  anollicr-.  is  not  subject  to  tliu  elemental  variations  wliidi 
occur  in  tlie  niill(  of  ordinary  cows, 

SEiiAHATiNt;-RooM. — Tlie  milk  <'ari  be  st'parated  either  at  tlie  farni  or 
in  llie  laboratory  in  a  room  arranged  and  cared  for  in  very  murli  tlie 
same  way  as  the  ntilk-lionse  at  the  fann,  Tlie  walls  are  of  while  tile,  or 
cement,  and  (he  reilings  are  of  mati'rial  wliiih  can  be  washed  and 
scrubbed.  The  floor  is  of  a.sphalt,  iniiienelrafile  to  water,  and  is  kept 
Ihonnighly  moistened  and  free  from  every  kind  of  dirt  and  dnsi, 

Ventilatoh. — In  addition  lo  the  other  preiautions  against  [lalhogenic 
enris,  the  air  of  the  separa ting- room  is  kept  fresh  and  pure  by  means  of 
.  ventilator.  This  eonsists  of  a  tar^-e  steel  fan,  which  revolves  at  tlie  rate 
oftwo  thousand  times  a  minute,  and  by  the  force 
of  its  ciirrenl  rairies  away  any  flies  or  particles 
of  dust  wliicli  may  come  within  its  reach.  The 
air  wliiih  conies  into  the  separaling-rooni,  as 
Well  as  into  Ihe  milk-room  and  modifying-room, 
sliould  be  washed  with  sterile  water. 

HKr-.MiATOii.  — The  efnlrij'iif/al  nejtarctlnr  re- 
volves from  six  lo  nine  Ihousand  times  in  a 
miniile,  and  works  witli  such  searching  elTeel  on 
Ihe  milk  ttiat  only  a  small  perconlage  (0.05)  of 
lilt  remains  hi  the  separated  milk. 

The  iilitilv  lit  tlie  separator,  Iio\M-ver,  doi-s  iiol 
ronsi.st  wliiilly  in  ils  absohile  withdniwal  of  the  liil 
fnnii  tile  milk  and  in  providhig  cream  as  fresh  as 
lo  lime  iis  i^  llie  separati-d  whole  milk:  by  ils 
gri-iil  centriliitjal  I'oree  it  separates  from  the  cn-ani 
and  the  seiKiniled  milk  any  dirt  or  foRMgn  mutter 
ofiiiiy  kind  whiili  necessarily  gels  into  every  milk, 
and  lliii!^  provides  a  prai'tically  clean  milk,  an  im- 
porlant  result  from  a  bacteriological  point  of  view. 

Srii.i,. — -A  sliil  for  freshly  pn>paring  each  ilay  disUlled  water  is  |iart  of 
tin-  liibonilnry  I'ipiipmenl. 

MoniPYtNii-IlooM. — In  the  modifying-room  the  milk  is  tested  and  llie 
nKHliliiMiiim  iif  Ihe  milk  is  compleled. 

Babcock  Fat-Teater.— To  he  dmibly  sure  thai  the  chemistry  of  the 
milk  is  wluil  we  suppose  It  to  be  frorn  the  uniform  nature  of  the  primal 
milk-snpply,  wi-  lake  advantjige  of  tlie  knowledge  which  we  have  conrern- 
ing  tin-  I'lutnges  most  likely  to  lake  place  in  certain  cli'inenls  of  the  milk. 

The  percentage  of  Ihe  proli'ids,  of  the  sugar,  and  of  Ihe  mineral  mat- 
Icr  in  Ihe  milk  of  a  bird  of  Ihis  kind,  where  nnirormily  in  the  fi'cding  is 
Ihe  rule,  is  not  apl  to  lie  iipprei'iubly  alTeelcd.  But  the  pen-<-iitage  iif  the 
fal  in  individual  row^  dilVn-s  from  day  l<i  <luy,  nml  thus  slightly  airecls  the 
|ien-<-nliiM<'  of  the  \a{  in  the  milk  of  the  lienl. 
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TliP  fal,  Ihpii,  being  tin-  fleint-nt  by  which  we  know  whether  Path 
iiiilkirit;  tri*'*'s  a  iiiiiforfii  |jn»iiint,  we  Icsl  this  elenu>nt  by  means  ul  what  is 
(jillfd  llu-  '■  Uabcork  Fnl-'IValep."  Fig.  f>2  shows  llie  Hubcwk  inarhili*'. 
To  deh.riuiiii'  llif  jfiTi'cnliijfe  of  fat,  l''sl-bolilr>8  riiiitainin};  thtt  ariditieil 
milk  ure  [>t:ir<>fl  in  n  nnlrifiittai  niachine,  by  the  rapid  involution  of 
whirli  tlii'  fill  is  iiiuilt-  lo  Hi'}iarali>  ([uirkly  and  coinplotfly.     The  tiiilk  is 
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iirjililicd  in  ordiT  thai  tlir  proli-iils,  ciisiiii  and  libriii,  iimy  ]>e  i-liaiiped  lu 
suhibiL-  acid  uUnmiiris.  uliirli  tilTiT  h-ss  rfsislaiicf  to  lliu  rising  ami  aggrp- 
^tion  of  tho  fal-globuks. 

ApijroxiniaU-ly  equal  vDluincs  o(  milk  and  conunercial  sulpliitric  acid 
of  1.82  spETilic  gravily  art-  iiiixijd  in  a  tesl-buUli-  with  a  long  gradtialed 
neck.  A  (tipetlt.-,  dclivc-rirrg  aliout  17.5  tj .  of  milk,  and  a  meusuhiit' 
cylinder  for  the  acid,  are  used.  The  bollles  aro  whirled  for  sevcnil  min- 
utes al  a  tern pirra tun-  of 'j;!^  C  (LJiMl"  F.)  in  a  liumorital  wlit-el  makintr 
from  nino  to  fk-vcn  liundrcd  rL-volidions  pt-r  minuti-,  Furaii  accurak- lost 
there  should  be- a  pressnn-  of  -lO.fj.j  pounds  on  t-ach  bollli-.  To  oblairi 
Ibis  with  a  wheel  of  10-incli  dianicler,  1"74  nvolulions  per  inniuli-  an- 
required;  wifh  a  wheel  of  12-inch  diameter,  WU  revolulioiis.  Tliis  wIuh-I  is 
surrounded  by  a  copper  jacket,  which  may  Ite  filled  with  hot  water  for 
Jieating  during  the  test.  The  separation  of  fat  by  gravily  alone  is  not 
fomplete  even  when  the  bollles  are  lell  slaiulirjg  for  several  hours.  IJy 
the  centrifuge,  however,  a  perrecl  scparatrun  is  accomplished  in  a  fi-w 
nnnutes.  If  whirled  at  once,  no  heat  need  be  applied,  as  Ihal  caused  by 
the  strong  acid  and  milk  is  siiflicient.  Alter  whirling,  the  bottles  are 
tilled  lo  the  neck  witli  hot  water,  returned  lo  the  machine,  and  whirled 
for  one  or  two  minutes  longer,  after  which  they  are  filled  wilh  hot  water 
lo  about  the  seven  per  cent,  mark,  and  thr-  machine  is  again  Inrncd  For  a 
short  lijnt-',  the  temperature  being  kepi   nji  by  means  of  a  liirnj.  nr  by 
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fiiliiiy  lliL>  jacki't  wilh  liuL  wak-r.  The  fat  separates  and  its  [ifrcenta^i-  is 
noted  while  still  lii|tiiil,  iitvt'erably  at  about  G5°  0.  (150"  F.),  the  reading 
giviiip  III''  [lerteiilage  of  fat  directly  wittumt  ralrtdation  and  being  easily 
takon  to  U.I   jht  cent. 

This  daily  testing  of  the  fat  enables  Ihe  modifier  to  p^e3e^^'e  the  accu- 
racy ol'  his  iiialt'rial.  and  to  eorrfrt  any  varialion  in  the  [lorconlage  of  Ihe 
I'reain  as  it  cojues  Iroiii  Ihe  separator. 

Knowing  the  exact  pereentatites  contained  in  the  cream  and  milk,  tlie 
office  clerk  can,  by  a  simple  niathcrnalical  riinnnia,  ^'ivi-  thi-  rei|nired 
directions  on  tint  luodilying  clerk's  funnnla  for  fibtainin^'  whaiever  per- 
centages of  Uio.  other  elements  ttie  physician  may  call  for. 

Ai-PARATLs  fOR  THB  Thansphrtateon  OF  MouiFiEn  MiLK. — Fiif.  53  repre- 

scnls  the  varinns  forms  of  apparatus  which  are  provided  for  feeding  the 

i-ifani  in  il.s  home. 

Vu..  53. 


l-«  iht  li'll  'jf  lilt'  I'li-Eurt  L>  jt  In.lf'l  hitlilLTt?  i-i|-hl  iJi'ri'.^^i.M  » <'iL|iU'.'ilv  .,i  ;i  \  .huik  i^j  i.-^  u.  In  tout  i.f 
thL»  UL<k.:(  L-^  u  f-fnr-uuiu-u  111  1 4^  \}l  A  vtlru  ^Uwl\'\  lit  fin-  Qihllllfd  "i  Mil'  tiji'lillt:  iii  ii  II  li  Ei]h[ttraUlfr  fiit 
Wiu-miiii:  ihi'  milk  ai  ilir  ilmcof  fiiilliti!-  Mi  aU'iilml  liimi-  It  tlinwii  tviitalli  llu'  wnnnvr,  vid  ■  lul* 
Iff  milk  Aiiil  ih  iht^rmomptiT  f>ir  Usthiff  Uic  ii?i»i4-nfetiin- «rf  tlir  rtiJIlc  a.rv  In  llit^  ilii  witrmvr.  Sen  Ut  Miiil 
ill  tile  rlgliC  tif  tliL-  till  viHniior  k  a  tiilii<  witli  n  *-A\mi-tiy  nf  ''Ji^lit  witk'i-..  It  It^  VMi:]'«.it  Ink  wliilr  worftU-il 
Bwj,  hu  tin-  nililNT  iii|i|ile  In  liliu-e.  mnl  li  jiiiiinrttHl  In  n  wiri'  utainl.  In  lln*  rlalil  nl  IIm'  I'lclun-  Is  ■ 
liMhvl  iHinmlninK  <lit  (uln4  witb  a  ck|<iw'U>  i-f  vliclit  oijiiws  cacb.  Id  tniiic  u1  tliU  iMf k<it  ihrr  ftii  vlfEbL' 
•HiiiL-p  tiiN-  nn<l  H  <'iiir  iiiini'c  Iiitv.  Thp  InltlM  nrc  now  nuippprpd  *lth  nlorflbrd  kluiDittiUQ  capa, 
liuutui  nl  Willi  |>|UK<<  "I  rallrm. 

This  apparatus  is  very  simple  and  practical  for  transportation.  A 
wicker  basket,  divided  into  a  number  of  comiiartaieids  corresponding'  to 
Ihe  niunber  of  f<-edint:s  which  are  lo  lie  sent  lo  tlie  ini'anl,  lias  been  fonnd 
to  be  Ihe  mosi  prarlical.  These  baskets  wilh  their  tubes  can  be  placed 
dirw'tly  ill  the  sterilizer,  and  are  nol  harmed  by  the  heat  lo  which  it  is 
necessary  to  expose  Ihe  food. 

This  till  receptacle  can  be  placed  above  an  alcohol  lani|i ;  the  wali-r  in 
it  is  tn  be  on  a  level  with  the  heitrhl  of  Ihe  milk  which  is  contained  in  the 
tube,  and  the  tube  is  submerged  in  ttie  water.  It  has  been  found  neces- 
sary to  take  the  temperature  of  Ihe  food  by  means  of  a  thernioineter 
placed  directly  in  the  tube.     No  rule  ran  In?  laid  down  by  which  Utu  teiii- 
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liL-mluro  or  Uif  water-bath  deterriiines  Mifit  ul'  tin;  niilk,  iinlrss  llie  liih(?3 
aiv  or  uniform  Ihirkni'ss  atid  the  milk  luijIVjnn  in  qtiaiitily  and  Imnpora- 
ture  whuii  plan-d  in  Ihv  bath.  The  IhiTiitoiiiftcr  luiisl  be  waslu'd  in 
s(«rili/A'd  water  with  the  greatest  i-nre,  butli  bfl'or.;  and  aller  it  is  used. 
The  Hind  when  pven  to  liie  iuTaril  slmuld  iiave  a  leiiiiieralure  of  Irom 
36.0°  lo  37.7°  ('.  (!»«"  to  10O°  F.). 

As  in  rhrect  feeding'  train  llie  bii'iisl  the  fodd  wliirli  IIll'  iiifajil  reeeives 
has  tile  same  teniperalna'  at  the  end  of  the  feeding  as  at  tlie  beginnui^. 
we  sliould  ciijiy  this  provision  of  nature  and  nol  allow  Ihe  lemperalnre 
of  Ihe  food  to  vary  during  the  time  it  is  being  taken.  To  aicomplish  this 
end,  a  wliite  worsted  co/y  can  be  used.  Tlie  eozyis  wanned  at  (lie  same 
time  that  Ihe  milk  is  hchig  lic-ated,  and  Uie  tube  when  placed  in  il  is  pre- 
vented from  eoolhij,'.  Tlius  the  infant  receives  a  food  of  unvarying  tem- 
peratnii.'  Ihrongliout  tlie  whoif  of  llie  fei'djiig. 

Fig.  54  represents  an  iee-box  whieh  ran  bf  used  in  hot  weather,  and 
h;ia  proved  lu  In-  of  gn-al  praelical  utility.     It  admirably  serves  the  pur- 

Fiii.  r>}. 


Ice-Uii,  liinldlllg  Iwi-IVB  lubn.    Rw-cptocle  fur  ii-e  in  cenavnl  lupl.    Lalnmihity  lnv»cri|)Uuu-Liliuik  In 
front  of  bnx.  iitul  pwking  piticr  umler  eod  nf  n|Kn  lid. 


poses  nf  an  express  box  and  of  a  home  refVigerator.  The  iee  is  )taeked  hi 
a  ini'lat  eompartinent  in  the  nnddle  of  the  bii\,  and  tlie  tubes  are  placeil, 
each  in  its  own  compartment,  around  the  sides  of  tlie  iee-reeeptacle. 

Matebiaus  for  the  Modification  op  Milk. — The  materials  for  the  niodi- 
fnalinn  of  milk  at  tin-  lEiboralones  consist  of  '^'2  jier  cent,  eream,  fat-free 
milk,  lime-water,  2'l  per  cent,  milk-sugar  soliilion,  distilled  water,  whey, 
and  freshly-prepared  stock  deeoclions  of  either  barley,  oats,  or  rice,  made 
nf  snrli  a  streiiglh  llial  they  contain  3.50  per  cent,  of  starch.  Unless  other- 
wise ordered  the  modiricaliuns  are  made  from  these  nialeriats. 
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By  cHlnilatkiri  also  a  whtik'  milk  can  bo  iisl'U  in  plai'e  nf  Mn-  si'parated 
milk,  and  a  trravity  (.Ti^aiii  in  place  of  a  sfparalcii  rreain,  if  a  lew  liours' 
notice  is  {:iven  by  Ihe  physician  who  is  prescribing  llie  mixture.  It  is  well 
thai  tliis  tatler  statement  slioukl  be  noted,  as  pljysicians  oHen  Ihink  thai 
only  separated  milk  and  cream  are  used  at  tlie  laboratories,  ami  llial  the 
food  is  always  sterilized  or  is-always  made  alkaline  willi  lime-water.  This 
is  not  the  case,  and  il  should  bi."  thorougtily  understood  that  Ihe  laboratories 
are  ready  to  provide  whatever  the  physician  orders,  and  in  whalever  way  he 
orders,  and  that  they  are  not  allowed  to  do  anything  else,  either  to  prescribe, 
to  cliange  tlic  prescriplion,  or  lo  sell  a  niodilied  milk  preparation  without  a 
physician's  presfription,— that  is,  liie  laboratory  is  merely  an  instrument  in 
the  hands  of  the  physician,  and  is  in  no  way  responsible  for  Ihe  results  ob- 
tained from  the  feeding,  except  in  so  far  as  freshness  of  nialerial  and  exact- 
ness of  eomhination  is  concerned.  The  physician,  on  the  contrary,  can  order 
his  prescriptions  to  be  delivered  unheated  or  at  any  temperature,  whether  it 
be  68.3°  C.  (15r.°  F.),  7r»°  C. (1 67°  F.),  or  IIK)^  C.  {■2\ 2"  F.) :  alkaline  or  not, 
as  he  pleases,  and  if  alkaline,  made  so  in  any  way  he  prefers  to  order,  such 
as  by  lime- water  or  bicurbonale  of  soda  ;  his  fal  percenlayes  run  be  given 
him  with  gravity  cream  if  he  prefers  it  to  separated  cream, and  his  prnteids 
with  whole  milk  instead  of  separated  milk  ;  al.so  his  sugar  I'an  be  cane- 
sugar  if  he  prefers  it  to  milk-sugar. 

The  physician,  however,  should  appreciate  that  separated  milk  con- 
tains far  less  dirt  and  much  fewer  bacteria  than  wiiole  milk,  and  that 
using  gravity  cream  njeaus  a  six  or  eiglit  hours'  older  cream,  and  necessa- 
rily more  ba'-teria  than  a  cjuickly  separated  cream,  which  gives  us  as  fresh 
a  nialerial  for  modification  as  the  nitlk.  Wo  personally  have  never  beeti 
able  to  satisfy  ourselves  that  the  eniulsion  of  the  fat  was  in  any  way  dis- 
turbed by  the  separator,  and  our  clinical  experience,  which  has  been  large 
with  both  separated  and  unseparated  milk  and  cream,  has  never  shown 
Ihat  any  harm  came  from  using  Ihe  former. 

With  these  modifying  materials  the  modifying  clerks  combine  each 
infant's  fond  according  to  Ihe  prescriplion  lu'lbre  them,  and  ponr  it  into 
Ihe  glass  Inlies  from  which  the  infant  is  to  nurse.  These  tubes,  which 
have  Ill-en  especially  devised  as  the  niosi  practical  for  general  use,  are 
adapted  both  lor  transportation  and  for  use  as  nursing-bottles,  and  an? 
easily  cleansed. 

Then-  are  two  sets  of  clerks.  One  set  is  cng^-d  in  modifying  the 
milk  accoriling  to  the  prescri|)tion3  As  soon  as  the  lubes  are  lllh'd  by 
the  modifying  clerks  Ihcy  ore  passed  on  lo  the  stt.i]>pling  clirk^,  who  im- 
mediately seal  Hiem  with  sterili/ed  aluminum  caps,  and  plni^e  tliem  in 
baskets,  Ihe  compartments  of  which  are  adapled  to  the  number  of  feedings 
ordered  for  Ihe  special  infant  The  luhes  are  ki'pl  on  lube-racks  within 
emy  reaih  of  the  modifying  clerks.  Each  basket  has  its  own  label 
fttiui'hr-d  lo  it,  Willi  the  address  of  the  person  lo  whom  it  is  lo  be  seiil. 
The  rule  of  absolute  cleanliness  is  carried  out  in  every  pugsible  dt'lail. 
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from  tlie  table  on  whic-li  Uie  nialfriuls  arc  coinbiiicd  to  llu>  druss  and 
hands  of  llie  clerks. 

The  milk  is  thus  separated  and  retombincd  acrordinf?  to  llio  prescrip- 
tions, stoppled,  and  placed  in  tlieir  respertive  baskets  for  transportation. 

Limitations  of  Stabch  Percent aues. — Instead  of  writing  for  a  rortain 
number  of  ounces  of  barley-water  or  bark-y  jelly,  wo  ean,  by  a  recent 
develojitnoiil  of  laboratory  facilities,  write  fur  pen-cnlagos  of  slardi,  as  we 
would  for  tliose  of  fats,  suj^r  or  profeids.  Higii  percenia},'es  of  fats  and 
proloids  require  so  many  ounces  of  milk  and  cream  that  tiie  number  of 
ounces  of  diluent  grows  progressivply  Ifss  as  tlie  composition  of  the  food 
approaches  that  of  whole  milk.  There  are,  fhereforo,  hmitations  to  the 
starch  percentages  which  are  possible,  owing  to  the  limitations  of  the 
diluent.  The  thickest  practicable  cereal  jelly,  wiiidi  is  now  used  as  the 
basis  for  obtaining  starch  ])erct>ntages,  contains  It.r)  per  cent,  of  starch. 
Thicker  solutions  caimot  be  satisfactorily  strained.  The  ])ossibilities  of 
combination  are  seen  in  the  following  tabh; : 

TABLE  47 
Prnctiml  Limit!>  of  Cewal  Mistiiriti  in  ljil)i)raUiry  Mmlilirutioiia. 
Any  iiercentage  o(  fat  frurii  I  to  4  with 
Any  percenlagc  of  sugar  trmi  4  to  7  with 
Any  percentage  of  proteide  from  0.25  to  2.00 

may  be  prescribed  with 

starch 0.25  per  cent. 

Htarrh : 0.50  jier  cent. 

f^tarcli 0,75  jjer  cent. 

Slari'li i  .00  i)er  cent. 

Stori'h 1.25  per  cent. 

It  the  proteid  is  2.25  %  the  ntarch  cannot  ex<'ee<l 1.05  ^ 

It  tlie  proltiil  is  2.50  fi  the  starch  cannot  exceed 0.83  fr 

If  the  proteid  if  3.00  Jk  the  Ptarch  cannot  exceed 0  30  iS- 

If  it  is  wished  to  calculate  how  many  ounces  of  the  .1.50  |)er  cent, 
solution  is  necessary  to  obtain  a  given  percentage  of  starch,  one  may  use 
the  following  formula :     (For  analyses  of  cereals  see  jiages  1 68  and  ]  84.) 

i^tarch  ^   desired  V  iiumliir  nf  (unices  of  niisliire, 

Xii.   <ir  OrscES  or  Ckreai,  ^  ■ — ■ 

3,50 

Modified  Milk  hv  the  Quart. — Recently  there  has  been  introduced  a 
method  by  which  patients  may  buy  tlie  milk  l>y  the  cpiarl,  modified  to 
meet  any  requirement.  The  obje<t  of  this  is  to  bring  the  cost  of  the  milk 
within  the  meiins  of  all  except  the  very  poor.  Modified  milk  by  the  quart 
is  prepared  from  Uie  same  materials  and  with  thu  same  care  as  that  put  up 
in  separate  tubes.  It  need  only  be  divided  at  home  into  as  many  tubes 
and  ounces  as  prescribed  by  the  physician,  thus  saving  time  and  labor,  and 
the  dangers  of  inaccuracy  and  contamination  which  home  modification 
may  involve.     After  the  milk  has  been  put  hito  the  tubes  at  home,  it  must 
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lliiii  lie  pasleiiri/.ril,  if  lhi.>  [iliysii'Iaii  s(i  ili-sirrs,  iis  tin;  imsli-irriiciliou  of 
milk  in  i|iiart  jurs  is  not  a  pi'iictii'alilc  |ii'(ji'<'(liii'i'  nrii]  is  nut  t-arrii'il  oiil  al 
tlie  luboralory. 

Steriuzatiox  of  the  Mh.k  — Tlie  sterili^rr  is  sn  arranged  that  thp  stt-am 
whicli  -passes  llirnu^'li  it  ran  be  ri'^'ulatcd  so  iis  to  prodiire  any  dcirreo  of 
heat  reiinired  up  lo  UKI"  C.  (212"  F.).  This  is  accomplishpd  by  an  aulu- 
nialic  regulator  allarliL'il  to  llii-  slearcj-pipe. 

Tlie  <{iie5lioii  whether  iiilik  rIiduKI  be  boiled  op  steamed  is  one  which 
is  not  of  much  sigiiiticanee,  and  can  be  settled  aeeording  to  the  fancy  of  the 
individual  praelilioner.  a  greater  or  less  destruetion  of  the  baeteria  eon- 
lained  in  the  milk  taking  plai?e  aec/ordirif,'  to  Iho  degree  of  heal  to  which  it 
is  submitted.  The  effect  of  different  degrees  of  heat  upon  milk  has  been 
described  on  p.Tge  17."). 

Alter  tlie  food  tias  been  heated,  tin-  baskets  are  taken  out  of  the 
steriii/er  and  placed  in  the  rooling-tank,  where  tlie  temperature  of  Ihe 
fooil  is  reduced  to  V-iM"  C.  ('■iH°  F.).  The  baskets  are  then  piaeod  in  a 
ri'frigerator  unlit  the  time  of  deliven'  and  are  then  conveyed  to  their 
various  destinalioirs. 

When  the  baskets  are  ddivered  at  the  homes  of  the  eunsiimprs,  the 
baskets  antl  tiibi's  of  (he  prenous  day  are  relnrned  to  Ihe  laboratory. 
When  they  reach  the  laboratory  they  are  taken  directly  from  the  street  lo 
a  steam  sterilizer,  where  they  are  sterilized  at  a  high  temperature  and  the 
hollies  are  then  sent  lo  Ihe  wasli-room,  whiili  h  entirely  shul  olT  from  Ihe 
rosl  of  Ihe  laboratory.  After  Hiey  have  beei]  llmron;jlily  washed  they  are 
again  sterilised  and  placed  bottom  end  up  in  Ihe  liaskels  and  are  ready  to 
be  used  ai-'ain. 

The  ijiilk  from  lln-  farms  eoniieeled  Willi  llie  laboratory  has  proved 
lo  be  compamlively  fre-e  from  baeteriii,  and  in  most  instances  it  \s  un- 
tiecessary  lo  deslr-oy  the  few  bacteria  wliirli  exisi  in  it;  and  as  il  is  not 
liarnifiil  lo  the  infani,  il  need  not  he  exposed  lo  heal.  When,  however, 
the  iiulk  has  lo  be  transported  a  long  distaiiee,  or  when  the  infani  has 
,  cielieale  digcslion  or  is  sick,  il  is  ofleti  belter  to  heat  the  milk  lo  IIX.-I" 
C  (Io.t"  v.).  This  lomperatiire  is  sullicient  lo  kill  those  deviOoped  liac- 
l*ria  whicii  would  be  of  any  lianii  to  the  digestion  of  the  infant,  and  at 
llje  same  time  is  below  72"  (.'.  (Ifil-fi"  F,},  the  point  al  which  eoagulalion 
of  Uie  proteids  is  supposed  lo  lake  place.  We  thus  oblain  a  jiractieally 
pure  frc'sli  milk,  unr(«)ked  and  sterile.  We  tliiTefon-  write  in  our  pre- 
scription liS.a"  C.  {Iii5°  F.).  If  Ihe  iiulk  is  lo  he  si'id  an  unusually  long 
dwtatiee.  if  Ihe  wealinT  is  hot.  or  if  the  milk-supply  has  lo  last  more  than 
Iwi'oly-four  liours,  a  higher  degree  of  healing  can  lie  used,  acconling  lo 
»»■  wish  of  Ihe  prescribes  Thus,  IW"  (.'.(212'*  F.)  is  n  lemriemture 
used  fop  these  pur|Kises  al  the  lationilopy.  When,  agnllt,  we  wish  tlie 
milk  to  he  absolidely  sterilized,  as  may  be  llu'  case  when  we  are  preparing 
it  for  an  ocean  voyage  or  for  a  trip  across  Ihe  eoulineiil,  not  only  a  high 
ib-gri-e  of  heat,  U«)°  C.  (2J2*'  F.).  bed  two  or  tlin-i-  heatings,  wilb  iiderviils 
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of  tweiily-fuiir  hours,  aro  iicwssary  for  lliis  ronipli'ti'  st<'riii/alioii,  and 
this  cun  b(!  railed  for  in  our  prcsoriptiou.  The  length  of  liriit-  during'  which 
the  mill;  should  be  heated,  as  a  rule,  can  be  left  to  the  judgnient  of  the 
superintendent.  Ten  minutes  is  often  sufficient  to  kill  the  developed  bac- 
teria and  lo  make  this  especially  protected  milk  practically  sterile.  •  Kxpe- 
rience,  however,  has  proved  thai  during  transportation  the  milk  is  often 
exposed  lo  temperatures  conducive  to  the  furlher  development  of  bac- 
teria, and  llial  practically  the  liacteriological  results  which  we  obtain  in 
the  laboratory  do  not  entirely  hold  when  the  milk  is  exposetl  to  these 
varied  conditions  of  transit.  As  a  rule,  therefore,  from  twenty  to  thirty 
minutes  is  the  proper  time  to  heat  mixtures  of  modified  milk  sent  from 
the  laboratory. 

If  milk  containing  15  to  25  per  cent,  of  lime-water  is  heated  to  100°  C. 
(212°  F.)  a  reaction  takes  place  between  the  lime  and  the  sugar,  which 
turns  the  mixture  brown  and  alters  its  taste.  II  is  better  in  such  cases  to 
heat  the  milk  first  and  then  add  the  Ume-water. 

In  this  way,  always  guarding  against  possible  infection  of  all  kinds,  the 
laboratory  enables  us  to  make  use  of  the  chemical  and  bacteriological 
knowledge  which  we  have  acquired  in  connection  with  the  fee<ling  of 
infants,  and  fulfils  the  requirements  of  that  system  of  subslitute  feeding 
which  up  to  the  present  time  has  proved  to  be  the  best. 

The  following  is  a  sample  prescription,  in  which  the  physician  writes 
for  a  total  proteid  without  reference  to  the  relative  proportion  of  casoin- 
ogen  and  lactatbumin  : 


H 


Fat 

Mitk-t<u)^r 

Total  proteiil 

(«)  Whey-proteids 
{b)  Caaeinogen  . , , . 
Starfh 


Oriierol  fi>r 
Date 


Per  u-nt.  Number  ot  feedings. ,  .  . . .  7 

00    I  Amount  ot  fucli  fi*>H(iK  i:irn-.c.(t5-ll| 

00     '  Alkaliiiily .i  jmt  ifiit. 

50     I  lleatnt l-Vi"  V. 


Sigriftture 


Phinceples  Of  pRE-SCRiPTioN  Writesh  i\  Lauohatokv  Feeiiini;, — Let  it  be 
supposed  that  a  modified  milk  is  to  be  prescribed  for  an  infant  four 
months  old  with  a  normal  digestion  aiid  a  normal  weight  ajid  general 
development.  The  regular  prescription  blank  issued  by  the  laboratory 
can  be  used,  but,  of  course,  a  milk  prescription  can  be  written  as  one 
Would  write  for  a  dri^.  The  physician  is  simply  required  to  write  for  the 
percentage  of  each  ingredient  desired,  the  number  of  feedings,  the  amount 
in  each  feeding,  the  degree  of  alkalinity  and  temperature  at  which  the 
milk  is  to  be  heated.  The  calculations  are  made  at  the  laboratory.  The 
modifications  are  made  in  the  afternoon  from  cream  taken  from  the  mom- 


liig  milking;,  and  aru  (it'livcivil  furly  im  llic  t'ullnwui(^  iNuriiiiii,'.  Tlur  rulus 
tor  feeding  g'*'-''i  ori  page  Itlti,  will  sltvo  as  a  guide  to  llie  sirenglli  of  the 
food,  aitd  nitiiiber  and  qiiarjlily  of  lln.'  feedings. 

If  wliey-creatii  iiiixliires  aiv  used  the  prriiiorlioiisof  wlii'y-|jrcjleids  and 
easeinogen  are  indicated  in  plaee  nf  l]\v  total  proteids.  (Sei?  pages  220 
and  221.) 

It'nioditied  milk  by  liie  quart  is  desired,  the  number  nl'  tubes  or  feed- 
ings, and  the  ainounl  at  eaeh  feeding  aru  not  indieated,  but  oul-  writes  for 
one  quarl.  or  one  quart  and  one  pint,  as  Ihe  case  may  be. 

Wlien  the  prescriptiori  is  sent  to  tlie  offiee  the  dork  copies  it  into  a 
book,  wliicli  records  eacli  day's  feeding  of  each  individual  infunl,  and 
Ihen  translati;s  the  physician's  prescription  into  sucli  form  as  can  be 
readily  understood  by  the  modifying  clerks.  Of  course  [his  form  may 
vary  in  dilTerent  parts  of  llie  world,  according  as  llie  inctric  or  the 
apothecary  system  is  in  use.  In  the  work  of  the  Ameii  an  lalmrsitories, 
althoiigli  llie  prescriptions  are  wrilleii  by  the  physicians  in  Ihe  mt-lric 
system,  it  has  been  found  more  convenient,  when  delivered  to  the 
patrons  of  tlie  laboratory,  to  have  Ihe  amounts  expressed  in  oiuices  and 
dracbms.  The  olllce  clrrk.  allcr  IraTi^latinjf  the  nidric  piTci'ulages  inio 
ounces  and  draclmis,  copies  it  on  to  a  blank  called  Uic  aiouifying  clerk's 
prescription. 

The  prescriplioii  is  tlien  placed  in  the  lumds  of  the  modifying  clerk, 
who  combines  the  diirerenl  elrnienls  of  tlie  jirescription  by  means  of  the 
elemental  materials  wliicli  have  been  brought  ijilo  tlie  mudifying-room 
from  a  dilTerenl  part  of  the  laboratory. 

Pkacticai.  Limits  of  LAHonAToav  .MoniFTCATios. — We  have  requested 
ptiysicians  to  write  their  prescriptions  williin  certain  liniils  as  to  the  per- 
eenlages  of  the  fat,  sugar,  and  proteids,  and  to  allow  the  mineral  matter 
for  llie  present  lo  regulate  itself.  The  limits  which  up  lo  Ihi-  present 
time  tlie  laboratory  has  found  it  necessary  lo  place  on  the  pp'scriptirms 
for  Ihe  milk-modiliers.  and  within  which  the  modifying  clerk  is  sitpposori 
to  pill  np  Ihi'  I  (rescript  ions,  an-  shown  in  Ihe  following  table: 

TAIILK  JM. 

I'rii'-firiil  Limits  •■/  tyrom   .VijlrirK  in  l/nlmrulurn  MiuHfinifhn,; 

PittN.niiy  pcrci'iile^  fnmi. <)('■  4 

ill  c Iiinaiinit  wJUi 

Siuiinsfriim ItiiT 

mill  uitli 
I'nteiilii,  from .   .     O.^'iM.S.AU 

The  n'sults  obtained  from  combining  the  modifying  materials  used  by 
the  niiHtifying  clerks  have  go  ollm  b<'en  proved  to  In-  practiciiHy  correct, 
Ibat  wi-  can  assume  thai  when  wc  wnle  a  pri'S<Tiption  wc  shall  olilain  in 
return  a  prndilcl  which  in  its  falsand  |jrolr'i'lsconi<-s  wilhin  o.ii.'i  lull.).)  p(>r 
conl,  uf  Ihut  called  for  in  lln-  prescription.  The  error  in  Ihe  siwu-  iter- 
ccntugt?  is  sliglilly  larger  aa  u  nilr. 
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The  L'sk  of  Whev  Mixtukes  i\  Labohatubv  Feedini;. — Although  at 
present  our  kiiowie(%e  of  tint  comparative  elemonlal  pcrct-ntagcs  of  the 
total  proleids  in  both  human  and  cow's  milk  is  inexact,  yet  we  can  at  least 
arrive  at  approximate  results,  with  much  benefit  to  an  infant  with  weak 
digestion,  in  our  endeavor  to  make  the  relative  proportion  of  the  whey- 
proteids  in  cow's  milk  correspond  to  wliat  is  probably  provided  by  nature 
for  purposes  of  nutriiion  irt  the  proteid  of  human  milk.  It  is  evident,  on 
examining  the  analysis  of  the  proteids  of  human  milk,  that  for  some  good 
reason  the  caseinogen  is  small  in  amount  in  comparison  with  the  wliey- 
proteids. 

If  we  are  writit^  a  prescription  which  calls  for  a  split  proteid  of  1  per 
cent,,  we  should  calculate  to  have  0.75  per  cent,  of  lactalbuniin  and  0,25 
per  cent,  of  caseinogen.  A  prescription  calling  for  fat  3  per  cent.,  sugar  6 
per  cent.,  |irotcid  1  per  rent.,  alkahnity  5  per  cent.,  would  be  written  a's 
follows : 


B  I'l-riVm.'     Number  of  firo'liiigw i>. 


Fat 300 

Sugar IU« 

(«)  Wiiey-protinciw 0  75 

( b)  Caseinogen 0  25 


Amount  jit  em'li  fi-iiling. .     T'tc.c.  ( ,52J). 

AlkiiHiiily 5  per  cent. 

Heat  at 15.5=  F. 


If  an  ordinary  cream  mixture  calling  for  1  per  cent,  proteid  was 
prescribed,  the  proportions  would  be  O.T.'j  caseinogen  and  ll.2">  wliey- 
proteids.  To  give  the  same  amount  of  nitrogenous  food,  (hereforo,  we 
would  in  the  cream-mixtures  give  three  times  as  much  caseinogen  as 
in  the  whey  mixture,  making  it  proportionately  three  times  as  dillicult  to 
digest. 

It  is  to  be  noted  that  although  the  total  proteid  percentage  in  the  milk 
for  an  infant  may  be  considerably  increased,  it  is  these  higher  percentages 
which  are  the  most  irrational  in  their  nutritive  values  in  the  early  months 
of  infancy,  if  we  hold  to  liie  rule  that  the  caseinogen  should  be  present  in 
smaller  proportions  than  the  whey-proteids,  as  nature  has  provided  in  the 
majority  of  breast-milks. 

It  can  be  said,  however,  that  as  the  infant  grows  older  its  power  to 
digest  casein  becomes  proportionately  greater,  so  that  in  the  later  months 
of  infancy — the  sixth  to  the  twelfth — its  proteolytic  fnnction  has  become 
adapted  to  this  change  in  the  ratio  of  the  caseinogen  and  laclalbumin,  so 
that  the  higher  total  proteids,  such  as  2.()0,  2.50,  ;t,  and  8.50  per  cent,, 
with  (he  relatively  high  caseinogen  and  low  lactalbuniin  become  the  ])roper 
nutritive  proportion  for  the  infant. 

The  point  especially  to  be  emphasized  is  that  in  the  early  months  of 
life,  which  demand  a  low  proteid  percentage,  we  can  by  the  use  of  wiioy 
obtain,  in  a  modilied  milk,  the  same  proportions  of  lactalbuniin  and 
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caseini^eii  wliith  we  find  in  human  breasl-niilk  at  a  corrospondii^  period 
of  infancy.  Furtiiormore,  we  have  found  by  practical  use  of  tliese  mixt- 
ures in  a  large  number  of  cases  that  it  is  often  desirable  to  depart  from  the 
proportions  of  wtiey-proleids  and  caseinogen  found  in  human  milk.  AUcr 
starting  with  a  prcsfriplion  calling  for  percentages  of  whey-proteid  0.25 
and  caseinogen  0.2.J,  it  is  now  our  custom  in  cases  of  difficult  proteid 
digestion  to  increase  tiie  whey-proteids  as  rapidly  as  possible  to  0.90  per 
cent.,  and  then,  maintaining  this  percentage,  to  increase  the  caseinogen 
0.20  per  cent,  from  time  to  time  and  as  rapidly  as  the  digestion  will 
permit,  until  it  has  been  raised  to  1.25  per  cent.  We  then  pass  to  the 
ordinary  total  proteid  of  1.75,  or  2.0()  per  cent.,  according  to  the  indi- 
cations. A  further  consideration  of  the  use  of  whey  will  be  found  on 
page  ]!ll. 

The  pn'Scri])tions  calling  ffir  definite  proporlions  of  caseinc^en  and 
whey-proleids  which  can  now  be  filled  at  Hie  laboratory  are  as  follows: 

TABLE  4!', 

I'mliicil  l.'iiiiti  iif   Will ;i-.)fi Jill riv  in    hiliiinttlrji  Mmlijictiliuur. 

Any  perceiitage  of  tjit  h>.<u\  1  to  4. 

Any  pen'edtagp  «(  ciigar  fnmi  4  Ui  7. 

Any  of  tlie  following  C'linbiiuition.i  nf  whey-pnitel'lM  ami  caRriiKi^n : 

Wlii'>-l'nit-iih.  riisi'ilmm'Ii. 

IVrr.Ni.  IVrCvnt. 

O..VI  0.25 

ll,.i(i  11.-50 

0.7."i  O.ii 

0.7.'.  ((..""lO 

0.7.".  0.75 

O.lKl  0.iT 

II.IK)  11..T0 

(t.lK)  O.Hft 

fl.90  0.7S 

O.iKi  1.00 

0.7;»  1.25 

If  lime-wuler  alxive  5  piT  ceiil.  is  desired  with  mixtures  (if  ."J  per  cent, 
of  fat  or  over,  tlie  whey-|»roletd  peiTontage  cannot  jiractieally  exceed  U.8U, 
owing  1(1  the  fact  that  the  mure  lime-waier  is  used  the  less  will  he  the 
diluent  in  lh<'  nii.xliire.  and  llic  rnaxinnim  amount  of  whey  wliicli  van  he 
addi'i)  is  lijniled  to  the  miniber  of  ounces  nf  tlic  diluent. 

ILLUSTRATIVE  CASES  OF  PERCENTAGE  FEEDING.— Tiie 
foliowhig  lilies  wiTi'  fed  uiidiT  (jur  diri'ction  at  the  milk-liibonitory  during 
the  lirst  year  of  Iheir  livc.i,  and  nn-rcly  illit.slrate  the  rhanges  that  would 
naturally  lif  \ni\i\i'  in  the  fimil  during  Ihis  jieriod  hi  Ihe  life  of  a  heattliy 
infant. 

The  fir^it  (iis.>  \\ii.s  a  male.  Imrn  Xovernbcr  is,  l,S!(2.  The  talih- shows 
the  rei'ord  of  its  wcijilit  and  I'ikkI  during  ils  lirst  yi'ar: 
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TABLE  50. 

SAwniip  Mannflfmeni  nf  the  Fvid  ami  Jnerea^e   in  Weiiilil   fif  a  llmllhii  Infant  during  Utt 
Find  Fi/tit-T^pn  Werki  <•/  iU  Li'fr. 


I>*TB. 


IJi'Vomber  ll*. 


'  Weeka 


WEJliUT. 


AiDiiunt 
at  each 
Feeding. 


I'EHCRNTAUEH  lir  FoDD. 


:  Fsl.  \  Wijni''.  ■  liuWai. 


JanuHrv  J:l  . . 


iir»m».    LI*.  ■  O/.    <'.<-.      Ok. 

1  itir,2        8  i    6'     30      !     '2.00;   li.(N)  ;     1.00 

2  :  I  ^  : 

3  ' ■..., K.CX>     11,00  ■     I.W 

i    I '....;.,.■    4-.|    Ij 

5    :...    7.)'  aj 


Llmi-WaWr, 


4.(H);    7.00  i      1.00 


1."   .    8     lOG      3*   • 


S     .  li'.m 
10 

II    ! 

12 

n   I i...,  lioi  4 

Fel.rii.irv  17 14      |  lilWH        1-1   :    7^    ISi'j ;    4J     4.IKI      7.(>0  ■      2.00 

ir. 
ir, 
17 

Mbtl-Ii  17    '      18        li74S        IT)  i     1      l.-^l 

lf> 
■20 
21 
22 

April  21     1     23        7:M>8  ;    Hi'    A     KiC ,    .".J 

;    -ii 
i     2o 
I     20 
Slav  IH '     27        7.".i>4  '    M  .  12     IW I    H      4.(H)i   7.i'0  ^     2.u0 

:    2a    i 

I  ^u  :       I     i    I      I      ' 

I    30    I  •         I  I 

I    31  I        I 

Jmio  2'! 32     I  -«40  I    17  i    S  I 

33     I ■:...    210      7 

;     34      '■... 4.00 

^.-V     I 
I     3G     ■  !         ■ 

37 

!      38 

30 

Augutt  17 1     40 

*^ 
'     42 

I     43 

;     44 

ia 
46 
4- 

48 
49 

60 
51 
November  9 .''.2     '  0870      22  \ 


, 1... 4.00 

, I i I-I-.'^.O 

■....!...!   1801    i;     .4.00 

SR20  I    lO  ill  I  22^..    7j  ] 


^ I...     14.00 

■.... |4.00 


"Wh 


7.00  i    ;f.iio 


7.00  ■  2.r>o 
o.riO  ■  1.50 
7.00  '■     2.00 


n.oo  .    2..V) 
(1.00  i     8.00 


ole  mi  :1k. 


6.00 

10.(M) 
5.00 


\'2.m 


10.00 
.'..00 

10.00 

12,W 

10.00 

5.00 


"WTiiole  iiii-lk  Hnd    loal-jelly. 


r- 

I 


s 
:1 


The  irnimnira  in  tlic  tliird  coliiiiiii  huvu  been  reduced  t<i  poundh  and  nuncos  un  the  liasiB 
of  twentv-eight  (^nuninee  to  the  ounce,  and  the  fractions  of  the  ounce  have  been  dij<F^anled. 


Tho   iu?xt  casf  was   a  female,  burn  NiivemhiT   K   IXStiJ.     Tlu-  rliarl           ^^H 
shows  Ihe  lini'  nf  trruwlli  in  ils  wpitrhl  fmiii  birlli  to  IIil-  lifly-swuiid  week          ^^H 
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The  rollowiiig  tablt:  rfcurtls  the  quaiitily  uiid  (luality  of  this  infant's 
food  during  the  first  year : 

TAULB  51. 

SJunniHff  Manniitmeni  </  tht  Fvud  ami  Iiicrcaiir  of  Wei^h  I  -if  a  llridlhy  Infant  during  tlk4 
Una  FiftyTm,  Werk*  of  it-  Lifr. 


Datc 


•X      ' 

Utr.    ' 


Wkiuht. 


November  1 I 

November  H 2 

Ni'vembpf  l-'i    ...  3 

NnveiiiWr  2-2 4 

NiivemlKT  ail ... .  0 

DecembiT  'i I) 

Deeemlxrr  13 7 

Deiciiibcr  ao H 

Docember  27 9 

January  3 '  10 

January  10 II 

January  17 12 

Janiiao'  '~i '■' 

JunuHry  :ll    14 

February  7  1  -'i 

February  14 1« 

Fcliruary 'il  ...  17 

Pebru«r\-  2H IH 

March  7 ID 

Miirch  14 21) 

Mrirch  21 21 

March  2fl 22 

Aiiril4 23 

Aprilll 24 

April  18 2f) 

April  2o '26 

May  2 27 

Mav  9 2« 

May  Ifi 2i> 

May  23 3{) 

May  80 31 

Juno  0 '[2 

June  18 33 

June  20 ,  34 

June  27 35 

July  4 S« 

JuIyU     i  37 

July  18 38 

July  25 89 

August  1 40 

AuRust  H 41 

AujruBt  If) 42 

August  22 43 

Au^uflt  29 44 

Sopleiiibor  r. 4.") 

Septi'inber  12  ... .  4i; 

Septeniber  In  ... .  47 

September  2)1 48 

Octi.IxT  3 49 

<)<  UiUt  id -Vl 

Oftnhfr  17 '■! 

Oet^ilior  24 r,-2 


tin  1IK. 

:UMO 
8181) 
3!K0 
8430 
3.VJ0 
3730 
S9M0 
4  KM) 
4340 
4.'i90 
4M70 
'VNiO 
3270 

'lUliO 

.WTO 
l!l)70 
11300 
«370 
iir,io 
mV) 
li92U 
H9H0 
Tl.W 
7240 
T->00 
7'iOO 
7800 
7730 
7K40 
8070 
81  (10 
R190 
H490 
8470 
8700 
87*12 
8824 
890) 
8970 
8980 
UOliO 
9140 
•>340 
9170 
<i->'M) 
9340 
9470 
W!4(l 
<Hl30 
1(740 
!IW70 
!I8!I0 


LliH. 


8 
8 
!l 
(1 
111 
111 
11 
11 
12 
13 
13 
14 
14 
14 
14 
15 
15 
15 
Hi 

ir, 
Hi 
17 
17 
17 
18 
18 
18 
18 
IH 
19 
19 
19 
19 
20 
20 
20 
20 
20 
20 
2I> 
20 
21 
21 
21 
21 


Fitdhui. 


IM'.       Ot 


rEHTEXTAGBI  OF  FOOD. 


m 

flO' 


2 
2 
3 


!I0 

3 

10.j, 

Sk 

120 
I3.j  I 


lai,    5     :4.IK[:    7.00  ;      2.00 
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I ; 
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14 
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] 
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I 
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8 
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15^ 
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14 
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<i 

4  I 

8] 

0     IM)      1) 
3' 

15;  195  j  m 

14 1  ' 

IS 

8 
M 
14 

0 

0 

3 

r, 
13 


F»t, 

Sugar. 

piuU'iili. 

2.(K» 

.■..00 

■JO 

4.00 

7.(10 

'..,)() 

4.IH> 

7.011 

1.00 

3.00- 

7.0(1 

l,«) 

3,00 

7.00  I 

4.IN) 

7.00    ; 

4  00 

7.00 

4.1NI 

7.0(1  '■ 

1.00 
1.00 
1.00 
1.25 

i.eo 


4.00'    7.00  i     2.50 


Lime-  j 
WuUt. 


B.OO 


10.00 
5.00 


12.50' 
10.00 
5.00, 


iU 


4.00 ;   6.00  :     8.00    I 
I  Wb  iile  Mil  :1k.  Ioh|. 

I  Wbiilo  mi  Ik     imdi  ji-|ly. 


The  (;rainiiii-s  in  Ihi-  tliini  culuiiiii  liavi'  Ihtii  re.tlucfd  to  pnundi'  and  ciuuoi-soii  the  bub 
of  twL'Uty-i'iirlit  jjrBniiiicM  t*'  ihi-  ounce,  and  thti  TractionK  iif  the  ounce  have  been  disreguded. 


The  following  cases  have  a  praclica!  bearing  on  the  method  of  substi- 
tute feeding  by  means  of  milk  laboratories. 

The  first  illustrates  how  imjiorlanl  il  is  to  be  able  to  vary  liie  percent- 
ages of  the  different  elements  of  the  milk,  and  to  know  that  we  are 
obtaining  these  variations  exactly  as  Ihey  are  ordered. 

An  infuiil  una  beini;  nursed  by  ils  muther.  who  was  heallhy,  nnd  who  hud  an 
nbuniluuci;  of  brcr^t-niilk.  Their  suriinier  hnine  was  by  the  sea-gide,  in  a  healthy 
siluntioii,  and  the  inrmit  wiis  i^urrounded  with  everything  tliat  cniild  be  desired  ffir 
prrfecl  hygiene.  The  inrjint  during  the  llrst  Iwu  niontlis  of  ila  life  nursed  well,  thrived. 
and  wus  ptrfwlly  quiesfenl  In  its  daily  life.  When  it  was  three  months  old,  Ihe  mother 
wiia  very  much  worried  liy  some  family  mnlters  and  did  nut  take  much  enerciae.  The 
infant  now  lju((an  lo  have  colif,  and.  altlioutrh  it  gained  in  weiphl,  il  was  very  reslless 
and  cried  continuously.  An  iiiiiLlysie  of  llje  mother's  milk  at  this  tinie  gave  Ihe  follow- 
iug  result: 

Put 2.6il 

_          Sugar 1.16 

■  Proteldt   3.71 

I          Mlneml  mattor 0.17 

I  Total  solids 12.72 

I  Water 87.28 

"  100.00 

The  indications  for  Ircalment  were,  of  course,  lo  lessen  the  amount  of  mental  dis- 
turbance in  the  molher  and  lo  make  her  exercise  more.  The  mother  having  followed 
lh«!e  directions.  Ihe  symptoms  in  Hip  infanl  soon  bcnime  leas  severe.  After  a  few  days, 
however,  Ihe  uiiRivurable  sym|'toma  retunx^d,  and  il  was  round  Ihiil  Hie  niotlipr  harl 
not  been  exercising  and  v/us  aguin  mentally  diflnrhed.  As  it  seejaed  impossible  to 
regulate  the  function  of  Ihe  mammary  gland  under  these  circumstances,  il  was  decided 
to  fer-d  Hie  infant  from  the  milk-lalHiratory.     Thi-  following  prescription  w.ia  ordered  : 

PHKscaiPTiox  8, 

B    Fnl a,oO 

Sui;ur, -LfiO 

L  Pntteid.- 1 .00 

H  Heactiun Sli;;bUv  HlkidiDe. 

■  HcBU-dl.. 7JJ-0.  iltl7=  v.). 

W  Eiyht  mbfti,  eiieh  holdlnu; SOu.c.  (il  miiiMs). 

Th<'  inRinl  digrslnd  lhi«  fnu'l  r "■'■''■»■•  b-  '""'  ""  '""l*'"'  "'"1  •f-""  l""'nni>'  ti'iiiii|nil. 
A».  h'iwi-v>T,  it  only  nia<l'-  a  slik-lil  tfiiin  in  neinlil  during  Ibi-  llr^l  Iwi'.r  llii'i'"  w."-k»Mf 
Ibis  nubsliluli-  li-'-ding  we  rhansii-il  Ih-  [iresi-ni'lioii  lo  Ihe  following  one  : 

rHXHIHtVIUlS    4. 

K    Kal  ■4-'» 

^  8uipir  •'•<"' 

P  I'rotoid*  .....i.*!) 

Un  lakiug   Ibis  food  tbe  inrMiil  hiyjiii  to  nukr  ifi^llar  gains  in  w-'itfhl.  and  run- 

linu>^d  to  Ibrivo  nnlil  il  wk  foni'   i dli^  oli).    wlirn   il   w.is  brought  hufk  lo  its  city 

h'lno,  wbfm  il  wa*  sulijecled  lo  inuny  of  lliv  unnoyatii'o  whlrh  are  so  typi|Uenlly  steeu. 
and  wtil<-li.  allbough  mim-wbiil  disiii>lrou5  lo  Ihe  infiinl,  lend  lo  advance  mir  kiiowMiri' 
ufxllnlllnle  t'eedili):.      The  iiif.iiil  w.iK  survoiiil-led  Willi  Liu  liiurh  L-XciltminnI,  iind  Wax 
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exposed  to  unnece«garj  changea  of  temperature  hi  ila  home.  During  the  proceo  of 
removikl  rrom  the  sea-side  to  Ihe  city  it  cauglit  a  slight  cold,  and  had  inleetinal  symp- 
loms  characieriKd  by  those  discharges  fron)  the  buwets  and  undigested  food.  This 
eondilion  was  easily  obviated  in  a  few  days  by  simply  changing  Iho  pre»criptioii  at  the 
laboratory  to  the  following  one  : 

Prbbcbi  trios  6. 

a  Fat 2M 

Sugar 6.00 

Proteiila 1.00 

Lime-water lO.OO 

Under  this  treatment  the  food  was  again  fairly  well  digested,  the  discharges 
lesgenfld  in  frequency,  and  were  tif  a  lielter  characler,  Tlie  infant,  however,  during 
this  sickiifEis  had  lost  over  224  grammes  (alxjiit  }  pound)  in  weiglit. 

At  this  juncture  (he  grandmother  »f  the  infant  so  inlluenced  the  mother  that  she 
insisted  upon  having  a  wet-nurse  procured  at  once.  Although  we  did  not  approve  of 
this  change,  the  family  were  so  urgent  in  their  demands  for  a  wet-nurse  that  we  procured 
one  for  (hem.  This  wet-nurse  was  nuraing  her  own  infant  and  another  infant  at  the 
Infants'  Hospital.  Both  infants  were  tliriving  in  every  way.  An  analysis  of  this  wet- 
nurse's  milk  gave  the  following  results  : 

Fat 2.92 

Sugar 6.20 

Proteidfl 4.82 

Mineral  matter 0.16 

Total  Boliiis 13.90 

Water ■  86.10 

100.00 

The  milk  for  this  analysis  was  taken  from  the  middle  of  the  nursing.  The  per- 
centage of  ptoteids  was  so  high  that  we  did  not  dare  to  allow  the  foster- infant  to  he  put  lo 
he  breast  at  once.  We  therefore  endeavored  to  regulate  the  percentages  of  the  elements 
of  the  wet-nurse's  milk  in  the  usual  way.  At  the  end  of  two  days  another  analysis  of 
her  milk  was  made,  with  the  following  result ; 

Fat ■ S.S9 

Sugar 5.85 

Proleids 4T8 

Minieral  matter 0-21 

Total  solids 14.88 

"y^atcr ,,..,..•■••.-.■ ■ 86.67 

100.00 

The  extraordinarily  high  perccnUme  of  proleids  in  this  analysis  made  i[ic  abso- 
lutely refuse  lo  allow  the  foster-infant  to  begin  with  its  nursing  from  Ihe  wet-nurae. 
The  family,  however,  wore  very  impatient,  and  argued  that,  as  the  other  two  infants 
were  gainii^f  in  weight,  digesting  well,  and  looking  remarkably  ruddy,  it  must  be  a 
good  milk  which  they  were  receiving  from  the  wet-nurse. 

Two  days  later,  although  the  foster-infant  was  decidedly  improving  on  the  substitute 
food  from  the  laboratory,  it  happened  to  lose  30  grammes  (about  1  ounce)  in  weight, 
and  the  family  then  insisted  that  this  wet-nurse  should  be  tried.  Another  analysis  of 
the  wet-nurse's  milk  was  then  made,  and  showed  thai  the  percentage  of  the  proleidi 
bad  been  reduced  to  between  3  and  4. 
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We  had  already  endeavored  Ifi  liiiil  olher  WPl-nurses  whosp  milk  would  lietler  fnrte- 
Bpond  to  wbul  the  inraiil  needed,  bul  was  unsuccessful  in  obtaining  any  the  onalyHis  of 
whose  milk  showed  Ihe  jiereentii^fe  of  Ihe  pn.itcids  lo  l>e  below  3. 

The  analyses  of  the  milk  of  two  of  tliese  wet-nurses  were  Ha  follows  ! 

Pnl S.S8 

Sugiir fl.SS 

Prc'tei.ti' a.  1 4 

Mineral  matter 0.1* 

Toul  solids 18.71 

WntM B6.2e 

"lOOOO 

Tt 8.39 

Sngw 4.60 

Prolpidi 4, 70 

Mineml  matter 0.18 

Total  solids 12.77 

Water 87.23 

100.00 

Thf  llrsi  wet-iiiirs>>  wiih  Ihcii  lirniiiilil  lo  llic  foster-infmit's  home,  (iiid  llir'  iiifant  was 
pill  lo  the  hreiist.  U  aliaoliili'ly  n'fiisr-d  lo  liikr  Ihe  breasi  for  Iwlve  boiirs,  althouiih  it 
was  iTyinp  with  hutiper.  finally  it  wa-s  iiicluo-d  [i>  tiurse,  hut  iriiinedialely  afli-r  the 
liliniliK  liiid  •111  alliiek  of  folic.  Tliesi;  allaekn  of  nilir  wer-'  ULoilBnili-ly  KeveiT.  iinti 
iHTiirri'd  Hller  eai'h  nursiiin".  The  liifiiiil  sixjii  iippwired  lo  like  lh<-  niilk  ajid  louk  it 
p.igerly  al  Uie  «'pular  niirsinii;  inlervals.  In  fwenty-four  hours  from  Mi<;  lime  whi'U  Uie 
itifntit  began  lo  nurse  its  bowels  were  atrain  alTecled.  The  number  of  iliarliarges  berume 
frei|iieiil,  and  Ihe  niilk  eddi-nlly  was  not  being  digesled  well.  Thi-se  condilions  lasled 
for  several  days,  when  it  was  found  thai  Ihe  infant  had  lost  over  480  KWinnirs  (about  1 
pound)  in  weight.  A*  the  gi-verily  of  the  colic  was  increasing,  and  jis  the  inliinl  liaii' 
losl  ils  color,  Ihe  umlher  agreed  lo  have  Uie  feeding  by  the  wet-niiise  discontiiiumL 
We  UieD  wrote  liie  following  jireecriplinn  to  be  put  U[i  Hi  Ihe  laboratory  : 

PBESIIII  PTIOH    6. 

B   FbI 3.00 

Siignr fi.  OU 

Prip[.id« 1.00 

Uini^wiilcr 10.00 

To  be  h™ied  to 75»C.  (187"  F.). 

This  mixture  was  giwn  li)  tli«  infant  In  Iwenty-four  hours  lh«  nunitier  of  dla- 
rhitrges  tn>m  the  bowels  grew  Ii-ss.  and  in  a  few  days  h'>i-uitie  uIuiukI  normal.  It  began 
to  gain  in  weight,  and  tlivugh  seeming  very  hungry,  l<Hjkeit  better  and  ceaacd  lo  huvii 
colic. 

Ttle  prm-ripliun  was  Iben  ehanged  lo  the  following  one : 

PRKSCMItn'lOV  T. 

B  r»l 800 

Sugur B.OO 

Pn>u-idd I.OO 

Liinr-walar 5.00 

On  tukinE  this  fond  Ihe  infant  began  to  make  regular  gains  in  weight,  bul  «lill 
M«incd  hiiii)^,  H  that  at  the  end  of  another  week  ih«  preacripiion  w.is  rhungml  la  Iha 
IbtUivrinf  on« ; 


^^ 
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PltD»CRtPTIUS   8. 

B     Fat 4.00 

Pupir 7.00 

Proteids I.fi0 

Thi'  iiiliiiil  iiiiw  i m iinivi'd  »ti.MULl\.  It  iiiiiilc  th>'  iioniiul  avpragi'  duily  guiiis  in 
wi'iiilii.  iinil  siiciiL  ri'i'iivcrifl  its  i-cilor  \iwi  furiiior  strpn^h.  Fnnii  llii!^  tiinc  it  cotiHiiiipd 
li>  llirivi'. 

This  case  is  iiik-rusfing  in  many  ways.  It  was  very  evident  ttiat  a  per- 
ct-ntage  of  prolciik  over  ;j  was  ninrc  than  this  especial  infant  couki  digest. 
It  therefore  had  to  l)e  wianett  from  its  mother.  Tlie  wct-nurst's  iiiilk, 
which  was  atiret-ing  piTfectly  with  her  own  niliint  and  with  another  infant 
wliich  slie  was  nursing  at  the  Iios[>itai,  had  a  percentage  of  proteids  he- 
tweeii  3  and  4.  As  we  knew  from  our  experience  with  tiie  mother's  mitk 
ttiat  this  high  percentile  of  proteids  would  not  agree  with  tlie  infant,  we 
were  not  surprised  to  find  that,  instead  of  agreeing  witli  it,  it  made  it  sick. 
This  case  substantiates  the  statement  that,  while  there  are  many  varieties 
of  good  nii!k,  there  are  also  many  infants  who  cannot  thrive  on  them  all, 
but  only  upon  such  as  suit  their  individual  digestive  powers. 

It  is  interesting  also  to  record  in  this  case  that  as  the  i:ifant  grew  older, 
it  was  found  that  the  percentage  of  the  proteids  could  be  increased  i:i  its 
food  without  harming  its  digestion,  and  that  by  the  time  it  was  eight 
months  old  it  was  having  in  its  food  percentages  of  proteids  between  3 
and  4,  Uw.  very  percenlages  whii;h  caused  such  serious  digestive  disturb- 
ance when  it  was  younger.  When  it  was  ton  months  old  it  was  able  to 
digest  4  per  cent,  of  proteids  in  its  food. 

This  case  as  a  whole  so  well  illustrates  the  use  of  the  accurate  feeding  ' 
by  means  of  a  milk-laboratory  tliat  it  is  hardly  worth  while  to  multiply 
instances  of  its  value.  We  believe  that  by  the  eslublishnient  of  these 
laboratories  a  new  era  has  been  entered  upon  in  the  provhice  of  infant 
feeding,  and  one  which  will  enable  us  to  produce  results  which  have  never 
before  been  obtained.' 

Feedisc  ok  AvEBAtiE  Infasts  BORN  AT  Tebm. — WTien  an  infant  is  bom 
at  term,  is  of  normal  development  and  weiglif,  and  is  lu-althy,  we  are  in 
the  habit  of  regulating  the  quantity  of  its  food  according  to  the  table  on 
page  136. 

At  about  the  tenth  or  eleventh  month  we  usually  begin  to  give  at  first 
one  and  then  two  meals  daily  of  equal  paris  of  oat-jelly,  with  plain  cow's 


'  Tilt-  lii-st  l^tliuratory  I'ur  Uu!  exact  laodificatiuii  uf  milk  tli;il  lia^  been  cstnljlished 
in  the  world  wiis  openeil  to  the  publiciii  1891  in  Boston,  under  the  name  of  the  Walker- 
Gordon  l,iUoratory.  The  development  of  the  system  of  niodification  in  percentages 
and  the  eslahlishment  of  this  as  well  as  of  eighteen  other  laboratories  in  diRerenl 
parts  of  the  country  and  in  London,  which  now  represent  the  Walker-Gordon  Com- 
panv.  was  accomplished  by  the  joint  efforts  of  Hr.  O.  E.  Gordon,  Mr.  G.  H.  Walker, 
;ind  Mr.  .1.  H,  W.iterhoiise. 
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milk  healed  lo  68.3°  C.  (155"  F.),  and  a  lillie  salt  added  according  lo  the 
infant's  taste  at  tlie  Lime  of  the  feeding.  Freshly  prt'|)arL>d  barley  or 
wheat  can,  if  preferred,  he  given  with  milk  al  this  age. 

In  llie  twelilh  month  we  usually  accustom  the  infant  to  takinfj  a  lilllo 
bread  one  day  old  with  lis  milk,  and  lo  be  fed  fruin  a  spoon,  so  tljat  by 
the  time  it  is  a  year  old  it  is  taking  l>read  and  milk  for  its  breakfast  and 
supper,  and  oat-jelly  and  milk  for  the  three  middle  meals. 

Inklle.nce  of  Fat  on  tue  t'oi.on  of  F*:cai.  DEJErTioss. — Wc  have  coii- 
sidi-red  it  of  some  scientific  and  practical  interest  lo  record  the  color  of 
the  fajral  dischar^'es  which  corresponds  apparently  lo  the  perctrntage  of 
fill  in  human  milk  and  in  the  corresponding  modified  milk.  Plate  III.,  3 
and  4,  facing  \>.  77,  shows  the  color  of  the  normal  yellow  dejections  of  two 
infants  who  were  being  nursed  by  their  healthy  mothers  and  were  them- 
selves digesting  well  and  thriving. 

Plate  III.,  8  and  9,  facing  p.  77,  represents  the  color  of  the  normal 
yellow  dejections  of  iwo  infants  who  were  fed  on  a  modified  milk  which 
corresponded  lo  average  human  milk.  The  percentages  of  the  fats,  sugar, 
and  proleids  in  this  mndHifd  milk  were  respectively  4,  7,  and  1.  The 
iiilants  were  digesting  well  and  thriving. 

The  resemblance  in  color  and  consistency  between  the  fiecal  discharges 
resulling  from  human  milk  and  from  modified  niiik  in  which  the  percent- 
age of  fat  was  4  is  very  striking. 

Plate  111..  7,  facing  ji.  77,  shows  the  fipcal  discharges  of  a  heallhy  in- 
fant fed  on  a  modilied  milk  having  a  percentage  of  3  for  its  fat,  (i  for  lis 
sugar,  and  1  for  its  proteids.     The  color  of  the  yellow  is  much  lighler. 

This  chaiigi-  of  color  is  slill  more  slrikingly  illiislraled  in  Plate  ill.,  ti, 
facing  p.  77.  in  which  Ihe  infant  was  laking  modified  milk  composed  of 
fat  2  per  cent.,  sugar  'i  per  cent.,  and  proleids  1  per  cenl.,  and  in  which 
Ihe  resulling  fiecal  discharge  had  a  very  much  lighler  color  than  hi  the 
other  cases. 

AivriFK'Mi.  Fooij*  FOH  Infasts. — 11  would  seem  hardly  necessai-y  lo 
suggt'sl  that  the  proper  autliorily  for  eslal)lishing  rules  for  sitbstilule  feed- 
ing shoidd  fiiiiinalc  from  the  medical  jirofession  and  not  froni  proprietors 
of  Ihe  proprieliiry  liiods.  Then-  are,  however,  many  physicians  in  practice 
to-day  whose  only  knowledge  of  infant  feeding  is  that  I'btained  from 
triivcliiiig  agents  of  various  commercial  houses.  The  busy  practitioner, 
roiiscions  of  his  igimrance  of  the  subject  grasps  at  a  method  which  on 
papi-r  is  einiple  and  easily  understood.  If  in  practice  the  m<-lhod  fails  he 
tunis  In  inmlhcr  food  and  still  another,  until  the  whole  list  has  been  tried. 
Slill  failing  he  pronounces  Ihe  case  hopeless  and  sends  it  to  some  inraid 
specialist  for  treatment. 

All  cases  do  not  fail,  however ;  sonn-  of  the  foods  may  \n-  in  everv  wbv 
successful  and  in  these  case; 


pari! 


hup)) 


lo  be  oil  gits  Ihe  full  credit  of  the  resnlls,  Ihe  influence  of  llic  cow's  ntilk 
wlilch  N  iiscfl  in  iiKikiiig  up  the  nnxUm'  being  wholly  disregarded. 
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The  leading  pedialrists  in  this  counlry  are  united  in  condemning  Ihe 
use  of  proprietary  Toods  as  sudi.  There  is  not  one  which  alone  and  with- 
ont  tilt'  addition  of  fresh  cow's  milk  can  be  called  a  suitable  food  for 
infants.  Cow's  milk  must  be  the  basis  of  all  substitute  feeding  and  (he 
principles  by  which  it  is  niodiHed  and  adapted  to  the  use  of  individual 
infants  must  be  learnrd  sooner  or  later  by  those  wlio  wish  to  feed  babies 
intelligeiilly  and  with  the  greatest  prospect  of  success.  Noliiing  is  more 
dangerous  or  comes  nearer  to  malpractice  in  infant  feeding  tlian  to  tell  a 
mother  with  a  sick  child  to  buy  such  and  such  a  food  and  to  follow  the 
directions  on  the  can,  aTid  yet  thousands  of  lives  are  sacrificed  each  year 
by  careless  advice  of  this  nalure. 

If  proprietary  foods  are  used  at  all  they  should  be  prescribed  with  a 
just  appreciation  of  the  nalure  of  the  food  and  of  the  proportions  of  the 
ingredients  which  are  being  added  to  Ihe  milk.  Their  use  does  not  do 
away  with  the  necessity  of  modilication  of  the  milk  as  any  one  can  see 
who  has  grasjied  the  principles  of  percentafje  feeding.  If  in  a  successful 
case  of  percentage  feeding  we  shoidd  atlribnte  the  results  entirely  to  the 
milk-sugar  used  without  giving  credit  to  the  other  elements  of  the  food, 
we  should  l)e  puHinf;  ourselves  in  Ihe  iilogicnl  position  of  most  of  the 
proprietoi's  of  baby  foods,  who  atlribule  the  fffects  of  feeding  to  Ihe  use 
of  their  particular  food. 

Proprietary  foods  are  never  fresh.  Those  tliat  are  compofmded  with 
milk  give  no  guarantee  as  to  the  purity  of  tlie  original  milk-supply.  Most 
of  them  contain  sugars  or  partially  dexlrinized  slarch  in  amounis  greatly 
in  excess  of  wliat  wc  consider  to  be  Ihe  rational  diet  in  the  first  year,  while 
the  fats  are  almost  invariably  too  low  for  proper  nutrition. 

In  praclical  feeding,  as  we  have  seen,  the  majority  of  healthy  infants, 
after  the  fii-st  few  weeks,  thrive  best  upon  fat  and  proteids  in  the  propor- 
tions of  4  to  1.50  or  4  to  2.  In  eight  of  the  most  commonly  used 
proi>riefai'y  foods  the  proportions,  fat  and  proteids,  are  4:11;  0:11;  1: 
G;  8:  16;  1:11;  1  :  14 ;  12:  14;  and  7:  10.  We  see,  therefore,  how 
impossible  it  is  with  any  of  these  preparations  to  obtain  the  natural 
proportion  present  in  human  milk  and  in  the  majority  of  prescriptions  for 
modified  milk. 

We  should  recognise  tliat  proprietary  foods  do  not  all  belong  to  one  class. 
There  is  the  grou|)  of  condensed  milks  which  consist  chielly  of  evapor- 
ated sweetened  milk,  in  some  of  which  a  dexlrinb.ed  llour  has  been  added. 

Another  group  comprises  malted  foods  which  are  obtained  by  the 
action  of  malt  on  cereals.  These  consist  mostly  of  carbohydrates  in  the 
form  of  dexirin,  dextrose  and  maltose.  These  foods  are  intended  to  be 
mixed  with  cow's  milk.  They  fulfd  a  funclion  similar  to  thai  of  milk- 
sugar  in  ordinary  modifications,  and  are  used,  successfully  or  nol,  accord- 
ing to  the  intelligence  with  which  they  are  combined  with  proper 
proportions  of  fresh  milk  and  cream. 

Another  class  consists  atmosl  entirely  of  cereal  flour  in  the  form  of 


unhanged  starcli  with  the  natural  cereal  proleids.  This  class,  of  which 
the  prepared  barley  Hour  is  an  example,  cannot  be  looked  upon  as  sub- 
stitute foods,  but  only  as  convenient  preparations  for  making  the  cereal 
waters  and  jelly  for  use  when  the  infant  reaches  the  age  at  which  starch 
becomes  an  important  addition  to  its  dietary. 

The  use  of  proprietary  foods  is,  therefore,  in  our  opinion  to  be  dis- 
couraged in  that  Uiey  mislead  both  physicians  and  mothers  as  to  the 
essential  principles  of  infant  ft'eding,  even  when  combuied  with  milk, 
whereas,  used  alone,  they  are  common  causes  of  severe  disturbances  of 
digestion  and  nutrition. 

Matzoon. — Matzoon  is  a  fermented  milk  made  by  the  action  of  an 
imported  ferment,  probably  a  form  of  yeast,  upon  cow's  milk.  The 
milk  is  iirst  boiled  for  the  purpose  of  sterilization,  the  matzoon  ferment 
is  added,  and  the  fermentation  is  begun  at  a  lempsrature  of  about  40.5°  C. 
(105"  F.)  and  conlimied  in  an  open  vessel  for  twelve  hours.  The 
temperature  is  gradually  cooled  lo  about  21,1°  C,  (70°  F.)  and  the  milk  is 
bottled  and  kept  on  ice.  It  is  ready  for  use  in  twenly-four  hours.  If 
used  for  infant  feeding,  it  should  be  diluted  with  water  and  fed  witlj  a 
spoon,  as  it  is  too  thick  to  be  drawn  from  a  bottle. 

KuMTss. — Tlie  best  formula  for  the  domestic  manufacture  of  kumysa 
is  tliat  described  by  Holt ;  Take  one  quart  of  fresh  uiilk,  half  an  ounce 
of  sugar,  two  ounces  of  water,  and  a  piece  of  fresh  yeast-cake  half  an 
inch  square.  These  materials  are  put  into  wired  bottles  and  kept  at  a 
temperature  of  15.5°  C.  (GO"  F.)  or  21.1°  C.  (70°  F.)  for  one  week,  shaking 
five  or  six  times  a  day.     The  milk  is  then  put  upon  the  ice  until  used. 

Matzoon,  kumyss,  and  similar  prepuralions,  in  Ihe  light  of  recent  re- 
searches and  advances  which  have  been  made  in  ihv  feedinii;  of  infants  and 
children  with  moditiL-d  milk,  may  no  longer  be  considered  as  advisable  foods. 

BuTTEB-JirLK. — The  use  of  butler-milk  in  cases  of  chronic  intestinal 
indigestion  and  in  acute  diarrlireas  has  been  highly  commended  by 
Babinsky  and  others,     lis  composition  as  given  by  Victh  is: 

Tai 0.50 

■  Milk-mgar    4.08 

■  lActicedd    0.60 

B          ProWib  ..    3.00 

H          Inon^niciMlU 0.75 

I           Water 1)0.30 

The  chief  dilTerence  between  butter-milk  and  whole  milk  are  the  same 
traces  of  fat  and  Ihe  very  high  percentage  of  lactic  acid  in  the  former. 

As  has  been  shown  on  page ,  the  presence  of  considerable  qualities  of 

laclic  acid  render  the  conditions  unfavorable  for  the  development  of  pu- 
trefactive bacteria.  This  and  the  low  percentage  of  fat  exjilain  lo  a  lai^c 
extent  the  n'ason  for  beneHcial  elfects  claimed  for  butler-mi!k  as  a  food  for 
infants.  At  best,  owing  lo  its  low  fat  content,  it  should  be  used  only  as  a 
toni[Hirary  suhalitulc  for  modified  cow's  milk.  Personally  we  believi;  its 
Vfcluu  as  an  infant  food  has  been  greatly  over  estimated  by  some  writers. 
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aniylolytif  riiiniinii  is  not  fully  ilivdui-i^il  or  is  soniowhal  weak,  [trepa- 
rations  of  barley  will  be  better  to  begin  with,  because  they  do  not  inlrn- 
duce  BO  high  a  percentage  of  starrli  into  Ihe  food,  iind  also  becausp  the 
starch  will  be  iiHirc  readily  fonverted  intn  sugar.  Preparatiojis  of  nals 
seem  to  be  Ihe  besl  t'onii  of  food  to  be  added  lo  the  iiiilk  when  the  Infant 
has  reached  a  period  at  which  il  needs  a  change  in  the  characler  of 
ils  fond. 

We  have,  therefore,  in  preparations  of  oats,  both  for  purjiost-s  of 
weaning  and  fur  establishing  a  new  re^nien  i>f  diet  fnr  the  infant,  a  food 
whii'li  in  I'linibination  with  co\\'s  niilk  satisfies  ri)in|)lftely  Ihc  demands 
I  which  the  digeslive  functions  at  this  period  are  making  for  a  iierfcel  nntri- 
inent.  In  using  cereals  in  the  food  they  are  best  at  first  reduced  tn  a 
jelly,  as  described  on  page  1 84. 

The  second  nutritive  period  may  be  reckoned  to  last  from  the  tweldh 
to  the  twenty-eighth  or  thirl iellLmQiilh.-a£  lite.  Thai  is  siboul  tlie  second 
half  of  the  period  which  we  are  in  Ihe  habit  of  calling  infancy.  It  also 
includes  the  lime  when  Ihe  last  four  teeth  of  Ihe  lirsl  set  appear.  In  this 
second  nutritive  period  the  element  of  variety  in  the  food  beconiesimiiinj-  _ 
]ar^,  11  is  undoubtedly  imporiaut  that  Ihe  actual  nutrilivff'viiln^sor  the 
food  which  it  is  best  to  give  lo  infants  in  tins  period  be  considered,  but  it 
is  much  rjiure  important  that  special  attention  be  paid  lo  its  variety. 
Foods  should  be  given  which  while  conlainirtg  a  fair  percentJigeTjf  nutri- 
tive  eleinenls  yel  difl'er  iti  Ihe  cnnibinidion  of  these  elements  tn  such  a 
degree  lliiil  lliey  fiillil  the  requirements  of  this  period  oflifi'.  II  is  Ih'sI  to  (y 
inrreasi'  gmdually  the  variety  of  urlicK-s  of  diet  frfun  tlie  twelfth  to  the 
twentieth  mnnlh,  always  adapthig  llie  food  to  (he  especial  infant.  Thus, 
some  infaids  may  be  able  lo  ilige.'^l  and  assimilate  jirufiort innately  large 
cpjanlilies  of  .slanli;  others  rjiay  bolli  need  and  digest  laiyer  proporiionsj 
of  llie  proteids  or  of  sugar  than  tlie  infants  first  spoken  of. 

Between  the  twelllli  and  Ihirieenlli  nionlhs  the  infani  should  liave 
five  meals  during  the  day.  At  this  lime  il  is  wi-ll  to  accnstruji  il  lo  lake 
its  fond  from  a  spoon,  and  as  soon  as  possible  to  omit  feeding  from  (be 
bottle.     The  Jive  meals  should  be  arrangi-d  in  Ihe  i'ollowing  niRnner: 

For  lireaklii.*l,  bread  and  cow's  milk,  slightly  waruied. 

For  lunch,  equal  parts  of  oa^»U^and  cow's  milk,  wanned,  with  ii 
liltle  salt  adiled  according  to  I hiTiw^nl's  tasle. 

This  meal  of  oat-jelly  should  be  repealed  in  the  inidrlU>  of  lli>'  ,-illir- 
iinon. 

In  Ihe  middle  of  Uie  day.  broth  of  snnie  kind.  eilhiT  ihieken  or  nmltoii, 
■■nrefully  prepared  so  as  lo  be  free  frnm  fat  on  its  suriitce.  mn  he  given 
"ilh  some  bread. 

The  lifth  meal  sliould  be  given  in  the  latler  part  of  the  nneniooii.  luid 
•ihoulil  consist  of  bread  am)  milk. 

In  some  cases  it  is  impossible  to  make  infanls  swallow  lin-ml  for  n 
Imjg  jM-riod  afler  tlie  usual  titno  of  twelve  tn  thirlit-n  monllui.     At  ihix's 
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it  is  not  unlil  tliey  are  two  and  one-lialf  to  fhri-e  years  old  that  they  can 
be  induced  lo  take  bread.  In  these  cases  we  must  feed  them  according  lo 
our  judgment  of  Uib  individual  case. 

When  the  infant  is  fourteen  to  firteen  months  old,  it  can  have  some 
thoroughly  boiled  rice  added  to  Uie  broth  in  the  middle  of  the  day. 

When  the  infant  is  sixteen  months  old,  it  can  have  a  small  amount  of 
butler  on  its  bread.  Wl»'ii  it  is  fifteen  to  eighteen  monlhs  old,  it  can 
have  a  thoroughly  baked  white  potato,  mixed  with  butter  and  suit,  added 
to  its  mid-day  meal  of  bread.  At  the  same  age  sofl-boiled  ^^  can  become 
part  of  its  diet,  hut  some  inl'anls  have  a  decided  idiosjiicrasy  against  eggs, 
and  lliey  may  not  be  tolerated  until  the  end  of  the  second  or  first  jtart  of 
the  third  year. 

There  are  not  many  fruits  which  should  be  given  to  the  infant  in  its 
second  year.  A  baked  apjjle  can  be  given  at  the  evening  meal  when  the 
hifant  is  fourteen  to  fifieen  months  old;  or,  for  variety,  the  apple  can  be 
made  into  a  simple  sauce,  never,  however,  having  the  sauce  made  wilh 
much  sugar.  When  peaches  are  in  season,  a  ripe  peach  can  ollen  be 
given  wilh  benefit,  especially  if  the  infant  is  inclined  to  be  constipated,  and 
the  expressed  juice  of  oranges  and  stewed  prunes.  Other  fruits  should 
be  avoidpil,  as  Ihey  are  not  necessary  fur  the  infant's  nutrition  and  at 
times  produce  serious  trouble. 

This  is  llie  diet  which  iS  sufficient  for  the  infant  during  the  second 
nutritive  period.  It  is  important  for  tho  subsequent  integrity  of  the  in- 
fant's digestion  and  general  nutrition  that  the  parents  should  insist  that  no 
other  articles  of  food  be  employed,  except  such  as  are  similar  to  those 
which  have  been  mentioned, — namely,  the  cereals  in  a  variety  of  forms, 
according  to  the  taste,  judgment,  and  knowledge  of  cooking  which  exists 
in  the  special  household.  For  instance,  preparations  of  wheat  and  barley 
cooked  in  various  forms  may  be  given  in  place  of  oatmeal.  Bread  also  in 
different  forms  may  be  given.  The  crust  of  French  bread  is  easily  digested, 
and  is  supposed  to  have  less  starch  in  proportion  to  ils  gluten  than  the 
usual  home-made  bread.  It  is  well  to  begin  wilh  some  form  of  bread  of 
this  kind  when  we  are  getting  the  infant  accustomed  to  lake  .«larch  in  the 
form  of  bread.  Ifil  Is  cnnslipaled,  Graham  bread  and  preparations  of  rye 
will  also  be  found  useful,  and  cream  may  be  added  to  the  milk.  Fresh 
bread  should  never  be  given,  and  bread  one  day  old  is  the  preferable  form 
which  should  he  provided. 

The  infant  should  never  be  given  cake  or  candy  even  to  taste.  It  is 
necessary  to  stale  this  very  decidedly,  because  it  is  an  erroneous  view 
which  is  held  hy  most  mothers  that  it  can  do  no  harm  to  give  occasionally 
to  an  infant  in  its  second  year  of  life,  or  to  a  young  child,  a  little  candy 
or  a  little  cake.  This  may  be  true  so  far  as  the  immediate  effect  tliese 
articles  may  liave  on  thu  digestion  is  concerned,  but  it  is  of  far  more  im- 
portance that  the  infant  should  not  have  lis  taste  penerted  from  those 
articles  of  diet  which  are  best  for  its  nutrition.     These  new  articles  appeal 


PEEDrNG. 


235 


more  strongly  to  its  sense  o[  tasle,  and  allow  it  to  know  that  there  is  some- 
thing which  tiustes  more  agreeable  than  the  food  which  it  is  accustomed  to 
have.  When  an  intiml  has  acquired  a  tasle  for  cake  or  candy,  it  will  cease 
to  enjoy  liie  fond  hy  which  the  development  will  be  best  perfected.  It  is,  in 
fact,  kinder  to  the  infant  never  to  allow  it  fo  taste  cake  or  candy.  When 
these  articles  are  withheld,  it  will  continue  to  have  a  healthy  appetite  and 
taste  for  necessary  and  proper  articles  of  food. 

Broths  can  be  prepared  in  the  following  manner: 

Chicken  Broth  asd  Jelly. — ^A  fowl  weighing  about  three  pounds,  with 
two  tablespoonfuls  of  rice,  two  quarts  of  cold  water,  and  salt  and  pepper, 
should  be  hoik-d  for  two  hours  and  until  the  (luiii  has  boUed  down  to  one 
quart.  The  fluid  should  be  strained  while  hot  through  a  One  sieve.  If  a 
jelly  is  to  be  made,  the  broth  made  in  the  above  manner  should  be 
allowed  to  cool  in  an  earthen  jar  for  about  twelve  hours  in  the  ice-chest. 
The  resulting  jelly  can  be  used  in  full  strength  or  diluted  with  water. 
Wien  the  jelly  has  been  thoroughly  cooled,  the  M  can  be  partially  or 
entirely  removed  from  the  top. 

Mutton  Broth. — ^A  shoulder  of  Iamb,  when  it  can  be  obtained, — 
olhenvise  of  nmtlon, — weighing  from  five  to  seven  pounds,  is  treated  in 
Uie  same  way  as  is  the  fowl  for  the  preparation  of  chicken  broth. 


THIRD  NUTRITIVE  PERIOD. 

The  third  nntritive  period  we  have  arbitrarily  made  to  begin  at  about 
the  tliirticlli  month  of  life. 

At  this  time  it  will  be  well  to  bc^  to  accustom  the  child's  digestive 
functions  to  a  siill  greater  variety  of  food.  In  summer  the  more  easily 
digestible  vegefiUiles,  such  as  squash,  young  peas,  and  young  beans,  can 
be  given.  The  variety  of  fruits  can  also  be  increased  at  this  period,  but 
they  should  be  cooked.  The  principal  change  which  is  to  be  made  in  the 
diet  to  which  the  infant  has  been  accustomed  is  a  very  decided  increase  in 
the  proportion  of  the  proleid  element  of  its  food.  This  is  accomplished 
by  means  of  giving  Uie  child  meat.  The  quantity  of  meat  wtiich  should 
be  pven  towards  the  end  of  the  third  year  should  be  small  at  first,  and 
should  be  given  at  intervals  of  a  day  or  two.  Meat  as  a  regular  article 
of  diet  for  each  diiy  is  not,  us  a  rule,  required  until  the  child  is  between 
three  and  four  years  old.  The  kinds  of  meat  which  should  be  given  in 
this  early  period  of  childhood  are  chicken,  mutton-chop,  roast  beef,  and 
beefsteak.  These  meats  should  be  cut  into  small  pieces,  and  a  httle  salt 
added  according  to  the  child's  taste.  It  is  well  during  the  third  year  to 
give  the  child  an  egg  on  one  day  and  meat  on  the  next. 

When  the  child  has  reached  the  age  of  Cive  or  six  years,  we  should 
allow  it  to  have  a  somewhat  more  varied  diet,  but  during  the  whole 
period  of  childhood  up  to  [he  age  of  puberty  (he  closest  attention  should 
be  given  to  the  regulation  of  the  kind  and  the  amount  of  food  to  be 
^ven  to  the  child,  and  any  demtions  from  the  rules  which  have  just 
bMn  laid  dou'n  arc  to  be  deprecated. 


DIVISION    ill. 

GENERAL    PRINCIPLES    OF    EXAMINATION    AND 

TREATMENT. 


Method  op  exahinim:  a  Child. — Wlion  a  pliysiciari  Is  tattod  to  see  a 
sick  child,  he  must,  if  possible,  ascertain  before  entering  the  nurserj-  what 
is  the  temperament  of  the  child  witli  whom  lie  will  have  to  deal,  and  by 
the  aid  of  this  information  regulate  the  maimer  in  which  he  approaches  it. 

An  infant  in  the  early  months  of  life  too  young  to  fear  a  stranger,  a 
child  of  quiet  phlegmatic  temperament,  nr  one  thai  Is  too  sick  to  object  to 
being  handled,  can  be  examinee!  as  soon  as  it  is  seen,  with  the  regularity 
and  precision  which  one  would  employ  with  the  adult. 

It  is  an  entirely  different  task,  however,  when  one  is  called  upon  to 
exainini^  children  who  are  nervous,  excitable,  or  tinjid,  or  who  are  spoiled 
and  vicious.  In  dealing  with  the  lirst  and  more  diflicult  class  of  these 
cases  much  deliberation  in  the  way  in  which  the  child  is  approached  is 
needed,  and  much  tact  in  speaking  to  it  is  required.  In  the  second,  the 
spoiled  and  vicious  class,  time  cannot  be  gained  by  delaying  the  examina- 
tion, and  the  sooner  it  is  made  with  firnniess  and  persistence  the  less  try- 
ing it  will  be  for  the  child  and  for  the  mother.  As  a  rule,  the  more  the 
child  cries  and  resists  needlessly,  the  less  likely  is  It  to  have  any  disease 
of  serious  import. 

It  is  wise  at  first  to  make  tlie  child  think  that  no  iiolice  is  being  taken 
of  it.  It  is  well  to  notice  its  toys,  and  io  appear  to  lake  great  interest  in 
them  and  also  in  the  pictures  in  the  nursery.  The  child  very  soon  will 
become  accustomed  to  the  physician's  ])resence,  and  will  itegin  to  take  the 
same  interest  in  him  that  he  seems  to  take  in  its  toys.  A  nervous,  timid 
child  will  often  from  this  point  of  the  examination  allow  itself  to  be  ex- 
amined without  furiher  trouble. 

The  physician,  however,  should  always  be  gentle  both  in  his  voice  and 
in  his  touch,  and  on  the  slightest  appeaitnict;  of  timidity,  or  manifestation 
of  a  desire  to  avoid  him,  he  should  at  once  stop  the  special  part  of  the 
examination  which  he  Is  making,  and  appear  not  to  take  aiTy  notice  of 
the  child. 

All  these  preliminaries  and  minute  details,  which  seeuiingly  delay 
the  examination,  in  feet  expedite  it,  since,  when  once  the  timid  child  is 
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Uioroughty  frightened,  the  rest  of  the  examination  becomes  verj'  unsatis- 
t'ailory,  Ibr  U  is  almost  crufi  in  cases  of  this  kind  to  attempt  lo  force  an 
exaininalion,  which  in  tlie  case  of  the  vicious  ciiiid  can  be  done  usually 
wilhoiil  cruelly  and  without  luirtinc;  the  feelinj^  of  the  mother. 

Till'  faculty  of  exaiiiiniuj,'  llie  child  wtiun  il  is  crying  and  excited  with 
tliu  same  precision  as  when  it  is  quiesciml,  tliou^h  perliaps  by  a  soniewliat 
dirfercnt  method,  should  be  ai'i|uiri'il.  Ttie  li'ained  hand  und  eai-  can 
delect  ail  abdominal  or  pleuritic  ftTusiun  or  a  soliditied  lurin  almost  as 
well  when  the  child  is  screaniinj^  as  wiu'U  il  is  perfectly  docile. 

This  is  an  accomplishment  wliicii  slimild  be  mastered  at  once  by  every 
practitioner  who  L-xpects  to  have  cliildrvn  UEider  his  care.  In  fact,  if  this 
Were  more  universally  understood,  we  .should  hear  less  of  the  impossibility 
of  determining  wlial  is  the  matter  willi  u  child  on  account  of  its  bein)^ 
fractious. 

As  tlie  physical  examination  of  a  cliild  is  more  difficult  than  that  of  an 
adult,  and  needs  to  be  made  more  ipiickly,  every  means  should  be  em- 
ployed whifh  will  lend  to  throw  lifrht  on  Ihe  linal  residt. 

HisToHv. — A  complete  history  of  the  case  is  vi-ry  valuable,  and  should 
be  oblained  from  the  mother  and  the  nurse,  preferably  before  seeing  the 
child,  for  in  this  way  Ihe  physii'iitti  can  obviate  asking  many  r|ueslion.s  in 
ila  presence,  a  procedure  wlncli  frequently  tatipues  it  and  renders  it  more 
dillicult  to  examine.  It  is  well  to  allow  the  mother  and  the  nurse  to  tell 
iii  their  invn  language  wluit  (iiey  knnw  iihnnl  Ihe  cliitd  and  jls  sickness. 
After  they  hiivi-  linisiicd,  one  can  casiiy  sysli-malize  liic  history  of  the  ease 
by  any  ipiesi ions  which  one  may  wish  In  Jisk.  Allliotigli  the  history  piven 
by  tlie  molh'T  niid  Ihe  luirsc  is  nsuiilly  impiTfccI  and  disconnected,  yet 
it  is  Very  likely  lo  supjily  cerltiin  injporlant  poinis  which  on  ipieslioriing 
mitthl  easily  be  overlooked.  The  mollier  and  Ihe  inirse  are  so  constantly 
with  the  child  Ihat  tliev  iiolici^  all  Ihe  sli}.'lit  shades  of  dilTerence  in  iU 
fondilion  froni  hour  lo  hour,  a  knowled^-  of  which  is  of  great  iniporlanci' 
in  ohlinninga  eorred  apprecialion  of  Ihe  general  condition  of  Ihe  cliiM. 
whiiteviT  llii"  diseiise  may  be. 

The  infonnalion  especially  lo  be  elicited  is  in  re^rd  to  the  health  of 
the  parents,  wtiether  IJiere  is  an  hereditary  tendi-iicy  hi  the  family; 
whether  the  molher  has  had  miscarriages  (in  reference  to  a  possible  syph- 
ilis); whether  there  are  other  children,  and,  if  so,  the  slate  of  their  health; 
if  any  have  <Ued,  of  what  did  they  die;  the  birth  weight  of  this  child; 
was  tl  nursed,  and,  if  so.  for  how  long :  did  it  have  a  sidjslitute  food,  and,  if 
so,  of  whal  khid?  Did  il  g-ain  in  weight  rc-gi'l'Tlv.  and  what  is  lis  present 
weight  'i  At  wliril  iigc  did  il  rril  its  lirsl  tooth,  and  how  many  has  it  now  ^ 
At  what  iige  did  it  sil,  and  shind,  and  walk  alone';'  Wliut  diseases  hfis  il 
had?  How  long  has  it  been  sick?  What  wen;  the  lirst  symptoms?  Its 
appetite?  lis  sleep?  lis  temper?  The  lunnber  of  its  movetnenis  in 
twenty-four  hours?  The  physieian  should  personally  inspect  the  fa^es, 
wid  !)hnnld.  if  possible,  obtain  and  examine  a  s|iecinieri  of  the  urine. 
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Haring  now  systematized  in  his  own  mind  the  history  of  the  case,  ttie 
physician  on  entering  the  nursery  should  proceed  with  his  inspection  of 

the  child. 

Tempebatcre. — It  is  so  important  to  ascertain  what  (he  temperature 
of  the  cliild  is  thai,  if  possible,  the  temperature  should  he  taken  before 
the  child  has  become  frightened  or  fractions.  The  plaee  for  taking  the 
teniperatnre  should  be  in  the  axilla  or  rectum.  The  most  successful 
melliod  of  obtaining  it  is  to  explain  to  the  mother  and  nurse  exactly 
what  one  wishes  to  have  done.  They  should  bi-  directed  to  take  the 
thermometer  and  show  it  to  the  child  as  though  it  were  a  toy,  to  put  it 
under  the  child's  arm,  and  to  play  mth  the  child  until  they  are  told  to 
remove  the  thermometer.  A  rectal  temperature  is  always  desimble  when 
it  can  be  obtained,  as  it  is  more  exact,  and  is  usually  at  least  one  degree 
higher  than  under  the  arm.  As  a  rule,  the  temperature  cannot  be  safely 
taken  in  the  mouth  in  young  children. 

Inspection. — One  of  the  most  valuable  means  of  making  a  diatmosis 
of  disease  in  children  is  the  careful  inspection  of  the  child  before  attempt- 
ing to  percuss  or  to  auscult  it.  In  fact,  when  children  are  irritable  and 
restless  the  inspection  becomes  of  the  utmost  iruporlance,  and  an  eye 
which  has  been  trained  to  understand  the  dilferunt  aspects  of  disease  in 
children  readily  makes  the  diagnosis  in  many  cases  without  further  assist- 
ance. A  rule  to  be  remembered,  and  one  which  will  be  found  of  great 
praclital  value,  is,  if  possible,  to  have  the  child  entirely  undressed,  so  that 
we  may  see  the  whole  surface  of  the  skin  in  front  and  behind.  Not  only 
shall  we  thus  be  able  to  roci^nize  the  symptoms  attributable  to  a  simple 
irritation  of  the  skin,  whereas  othenvise  we  might  be  led  to  consider 
them  as  representing  a  more  general  and  constitutional  disturbance,  but 
the  skin  will  also  be  found  to  be  a  valuable  index  by  which  to  judge  of 
diseases  of  the  other  organs.  The  cyanosis  which  so  frequently  represents 
some  disturbance  in  the  heart  or  lung,  the  quick  respirations  of  either  a 
thoracic  or  an  abdominal  type,  a  sunken  or  a  distended  abdomen,  and  the 
position  of  the  child,  all  point  towards  symptoms  belonging  to  special  dis- 
eases. By  means  of  all  these  symptoms,  which  can  be  seen  at  a  glance, 
the  diagnosis  of  the  special  disease  can,  after  considerable  experience, 
usually  be  made  without  much  aid  from  other  sources. 

Respiration. — Either  when  the  thermometer  is  under  the  child's  arm 
or  when  the  regular  inspection  is  begun,  the  rate  and  rhythm  of  the  res- 
piration can  be  detemiined.  HavUig  determined  the  temperature  and 
respiration,  if  all  ttiat  is  necessary  about  the  child  when  it  is  quiescent 
has  been  seen,  the  physical  examination  should  next  be  made. 

Palpation. Palpation  is  a  very  valuable  means  of    diagnosticating 

disease  in  children,  whether  it  be  of  the  abdomen  or  of  the  thorax.  It  is 
well  to  be^  with  an  attempt  to  take  the  pulse.  Sometimes  this  can  be 
readily  accomplished.  At  other  times  it  is  impossible,  and,  as  a  rule,  we 
rely  less  on  the  rapidity  of  the  pulse  ui  the  child  than  on  the  information 
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which  is  received  from  the  temperatui'c  and  respiration.  U  takes  so  little 
to  increase  the  rale  of  the  pulse  in  a  young  child  that  if  we  were  lo 
judge  in  everj'  case  by  it  we  should  oflen  be  misled  in  our  dia^'nosis. 
What  WG  wbIi  especially  to  learii  is  whether  there  is  a  slow  pulse  or 
whether  it  inleniijts.  This  we  can  usually  ascertain  by  keeping  our 
finger  for  a  few  seronds  on  the  child's  radial  artery.  When  we  have 
once  obtained  a  fair  idea  of  the  rate  and  rtiyllun  of  (he  pulse  we  can 
proceed  with  the  reniaiTider  of  our  exannnalion  hy  patpalion. 

A  young  child's  thoracic  walls  are  so  thin,  and  vibration  is  so  pro- 
nounced in  tlieni,  llial  oflen  we  can  detect  what  process  is  ftoui^'  on  in  the 
lung  by  merely  pulling  our  hand  on  the  chest,  and  we  ciin  fci-i  in  a  chronic 
bronchitis  what  will  prove  on  auscultation  to  be  coarse  sonorous  rales.  We 
can  also  smin'tinies  feel  a  pleuritic  or  a  pericardial  friction -rub,  and  fre- 
quently a  roughening  of  one  of  the  valves  of  the  heart.  It  is  not  alto- 
gether impossible  in  certain  cases  to  distinguish  the  difTerence  presented 
lo  the  hand  between  a  pleuritic  effusion  and  a  solidified  lung.  The  ex- 
ajnination  of  the  abdomen,  even  when  the  child  is  crjing,  can  be  ac- 
conipiishi'd  with  considerable  precision.  Waiting  until  the  child  slops 
crpng  for  a  second  and  relaxes  it.s  abdonnnal  walls,  by  (irni  but  gentle 
pressure  the  abdonnnal  walls  can  be  deprL'ssed  so  as  lo  ohtaui  a  fair 
knowledge  of  whellier  an  alidoniirial  tumor  Ls  present.  Fluid  in  the  ab- 
dominal cavity  can  also  ivadily  be  di-lected  by  palpation. 

A  rectal  examination  is  oflen  iiuporlanl  in  infants  and  young  cliildrcn. 
It  can  readily  be  made  wilhout  hurting  the  child,  and  the  finger  is  able 
lo  reach  much  farther  proportionately  into  the  child's  pelvis  Iban  into 
Ihal  of  the  adult,  and  verj'  nnuh  ujore  can  be  learned  by  Ibis  melluMJ 
than  in  adult  rases.  An  invajjiiiation  or  an  appendicitis  can  be  diagnosti- 
cated by  Uie  combined  examination  Uirough  the  rectum  and  by  external 
pressure  when  external  palpation  alone  has  failed  to  give  evidence  of 
disease. 

In  the  in&jd  the  head  should  be  carefully  examined  in  reference  to 
the  fonlaiielles.  Measurements  should  be  taken  of  the  head  and  of  the 
thorax. 

At  Ibis  stage  of  the  examination  we  shall  have  detennined  almost 
always  what  disease  is  alTecling  the  child,  but  every  known  mi'Ibod  should, 
of  course,  be  made  iis<'  of  for  verifying  the  diagnosis.  We  should,  there- 
fore, endeavor  lo  percuss  and  auscult  Itie  cliild.  hut  in  a  somewhat  dif- 
otvnl  way  from  thai  which  would  naturally  he  employed  in  the  adult 
The  hinder  Ihi-  child  iries.  the  easier  is  tl  to  oblain  I'videncc,  through 
vocal  fremitus,  of  Ihe  nature  of  the  disturbance  in  the  chest. 

pERuirssios. — Kven  when  the  child  is  crying  and  resisting,  percussion 
may  be  of  Ihe  greatest  iinportunce.  Light  percussion,  as  a  ride,  is  prefer- 
able lo  tlie  deepiT  iuid  I leiivier  percussion.  Tlie  chest  walla  are  so  reso- 
nant thai  deep  percussion  rather  musks  the  process  which  is  directly  under 
Uic  linger  by  bringing  out  sounds  fhim  all  parts  of  the  du'st.     Direct  jier- 
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cussioii  with  the  tiiig«r  is  preferable  to  the  use  of  any  instrument,  as  in 
this  way  both  palpation  and  percussion  may  be  combined.  Palpatory  per- 
cussion in  my  liands  has  always  proved  exceedingly  valuable  for  purposes 
of  diagnosis.  A  ft'w  light  taps  over  the  normal  boundaries  of  the  heart 
and  luri[^  will  give  much  inforiualion.  even  though  it  may  be  imi>03sible 
to  obtahi  a  more  extended  percussion  of  Ihc  cliesl.  If  the  child  is  crying, 
one  should  watch  until  it  takes  its  breath;  just  a.s  it  inspires  it  necessarily 
stops  cryhig,  and  at  that  monicnt  a  perfectly  clear  [lenussion  note  can  be 
obtained. 

Care  should  be  taken  not  to  make  the  physical  oxaniitiatioii  loo  pro- 
tracted. Rapidity,  both  in  (mlpalinn  and  in  jicnussion,  is  very  important, 
and  a  young  child  should  be  examined  with  nui<h  greater  rapidity  than  is 
usual  or  necessary  in  the  case  of  an  adult.  Muih  more  information  will 
be  obtained  in  this  way  tlian  if  the  cliild  is  wearieii  by  continual  efforts  to 
make  sure  that  no  mistake  has  been  made. 

The  sounds  which  can  t>e  elicited  from  a  young  child's  chest  are  so 
varied  that  it  is  more  dilllrult  to  difTerentiatc  them  than  in  the  adult.  If 
one  hesitates  and  doubts  one  will  not  arrive  at  as  correct  a  result  in  the 
exaniinatinn  as  when  the  mind  is  trained  to  gmsp  at  once  the  salient  ponds 
in  the  special  physical  examination,  and  to  depend  somewhat  more  on  the 
tirst  idea  whidi  is  formed  than  would  be  wise  in  the  older  rases. 

Auscultation'. — We  liave  noticed  that  children  air  much  more  sensitive 
to  the  feeling  of  the  stethoscope  than  are  adults,  in  many  cases  they 
shrink  from  it  as  though  it  hurt  them,  even  when  they  have  not  been 
frightened  by  the  previous  [lart  of  the  examhiation  witli  pal)mtiun  and  per- 
cussion. It  is,  Iherefoiv,  exceedingly  impoi-taiit  to  make  the  examination 
as  pleasant  to  the  child  as  possible.  A  rubber  cup  3|>plied  to  the  end  of 
the  stethoscope  serves  this  purpose  well.  The  feeling  of  the  soft  rubber 
is  pieasard  to  the  cliild,  and  it  conveys  the  sound  with  almost  as  nmch 
clearness  as  does  the  hard  rubber  end  of  the  stethoscope.  Tlie  statho- 
scope  should  have  (lexible  rubber  arms  so  as  to  follow  easily  the  motions 
of  the  child,  and  its  bell  should  be  of  such  small  caliber  that  it  can  easily 
be  introduced  between  the  ribs  of  even  a  young  child. 

In  like  marmer  a  phonendoscope  with  a  small  disk,  such  as  is  repre- 
sented in  Vig.  55  is  valuable  where  the  sounds  of  Ww  lungs  or  heart  are 
very  feeble,  or  when  it  is  found  preferable  to  exanihie  without  havhig  all 
the  clothes  removed. 

It  is,  however,  often  oi  great  aid  in  the  proper  appreciation  of  the 
sounds  which  are  heard  with  the  Bieliioscopc  in  infants  and  in  young  clul- 
dren,  especially  when  they  are  crying,  to  use  a  sictlioscope  which  does  not 
convey  the  sound  so  clearly  and  intensely  as  do  othei's.  We  can  often  m 
this  way  dilferentiate  a  sort,  cardiac  murmur  which  if  a  more  delicate  in- 
strument were  used  would  be  entirely  obscured  by  the  loud  sounds  coming 
from  the  trachea  and  bronchi  of  a  crying  or  screaming  child.  We  can, 
also,  often  distinguish  the  fine  rSlcs  of  a  broncho-pneumonia  in  contradis- 
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tinction  to  the  loud  coarse  rSles  which  tend  to  obscure  the  other  sounds 
in  the  chest. 

Examination  of  the  Thhoat. — The  examination  of  the  throat  should 
be  left  until  we  have  practically  finished  with  the  genera!  examination  of 
the  child,  because,  as  a  rule,  it  is  Ihe  procedure  of  all  others  which  irri- 
tates il,  and  after  we  have  once  attempted  to  examine  the  throat  we  shall 
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seldom  be  foi^ven  by  the  child  al  that  sftucial  visit.  Some  childn-n  Avill 
allow  you  lo  look  into  Iheir  Ihroats  wilhoul  being  at  all  disturbed.  As  a 
rule,  however,  it  frightens  them,  and  we  should  use  the  most  gentle  and 
rapid  methods  for  accomplishing  our  purpose.  We  musi  not  expect  to  be 
able  to  Bit  down  in  front  of  (lie  child  and  examine  its  throat  for  sonic 
minutes,  as  is  possible  \i'ith  adulls.  We  musI  adopt  some  detinitc  nieOiod 
by  wliich  we  can  control  the  child  and  catch  a  glimpse  of  the  mouth. 
tongue,  and  pharjnx.  The  more  c|uickly  we  do  this,  the  less  il  frighli-ns 
the  child,  and  il  is  ini[iorlant  thai  we  should  not  make  extensive  prepara- 
tions which  it  will  notice  and  wliich  will  indicate  what  we  are  going  lo  do. 
Tlie  mollicrs  arc  orton  nnich  disturbed  by  seeing  the  child  firsl  frightened 
with  the  idea  that  it  is  going  to  have  a  spoon  put  in  its  mouth,  and  tlien, 
whlli'  Bcrraming  niitl  cniing.  fopced  to  Ihe  tiiindnw  and  compelled  to  open 
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its  mouth.  It  is  far  better  under  all  circumstances  to  tell  the  mother  and 
the  nurse  what  to  dn,  and  for  us  not  to  go  near  the  ihild  until  they  are  en- 
tirely prepared  to  control  its  limbs  and  are  holding  it  in  a  position  in  which 
it  is  practically  helpless.  It  frightens  the  child  much  less  to  have  it  sit  in 
the  nurse's  lap  wilh  its  face  lo  the  window  than  to  examine  il  on  its  back. 

The  nurse  should  hold  the  child  firmly  against  her  chest,  so  that  it 
cannot  move  ils  arms  or  ii-gs  or  slip  from  her  lap.  The  physician  should 
control  the  child's  head  with  one  liami  while  with  Ihe  other  he  gently  in- 
troduces the  handle  of  a  spoon  into  the  mouth,  passing  it  back  until  it 
touches  Ihe  sofl  palate,  when  Ihe  child  will  gag,  and  a  quick  glance  can  be 
obtained  of  Ihe  tonsils  and  pharynx. 

We  prefer  to  use  a  spoon  for  examining  the  throat,  because  in  every 
household  one  may  be  easily  oblaincd.  and  il  obviates  liie  use  of  the 
sanio  instrument  in  a  nunibi^rof  mouths,  which  is  something  to  be  con- 
sidered in  children,  in  whom  infection  by  the  mouth  is  so  common.  Of 
course,  for  those  who  prefer  to  use  tiie  usual  tongue-depressor  Ihe  danger 
is  reduced  to  a  minimum  if  a  careful  disinfection  nt  the  instrument  is  made 
after  it  is  used;  but  in  the  case  of  infants,  who  should  also  t>e  examined 
in  an  uprighl  position,  the  spoon  is  decidedly  preferable,  because  the  neck 
of  Ihe  infant  is  so  short  that  ils  cliin  is  in  close  proximity  to  ils  chesl.  and 
the  handle  of  the  longuc-depressur  interferes  with  the  proper  downward 
pressure  of  Ihe  instrument.  The  spoon-handle,  on  the  other  hand,  is 
exactly  Ihe  shape  which  is  best  adapted  to  the  infant's  mouth  and  tongue, 
and  the  spoon,  being  comparatively  slraighf,  does  not  encroach  upon  the 
thorax  when  the  dowiiward  pressure  is  made. 

Fig.  5(5  repres(?nls  a  longue-depressor  devised  by  Dr.  Henry  Chapin, 
of  New  York,  and  is  remarkably  well  suited  for  the  examiiialion  of  the 
in&nt's  Itiroat,  as  tlie  cun-e  is  adapted  to  that  of  the  tongue. 

The  Tuhoat. — The  throat  of  Ihe  child  may  otlen  be  aiTected,  and  be  the 
only  source  uf  (he  symptoms,  although  these  symptoms  may  not  be  what 
one  would  expect  lo  And  associated  with  a  lesion  in  this  rc^on.  Young 
children  are  so  apt  not  to  complain  of  their  Ihroal,  and  to  show  merely 
signs  of  general  conslituliunal  dislurhance,  ihat  Ihe  physician  is  verj-  likely  to 
be  misled  and  to  overlook  the  real  seat  of  the  disease  unless  he  makes  il  a 
rule  always  to  examuie  the  throat  al  his  first  visit  and  in  all  obscure  cases. 

Inspection  of  the  Moutk. — It  is  well  when  the  physician  Is  examining 
the  Ihroal  of  an  infant  in  the  first  two  years  of  its  life,  and  even  later  if 
there  are  any  symptoms  which  point  towards  the  mouth,  to  examme  the 
gums  caR^Fully.  The  hands  should  be  carefully  washed  before  intro- 
ducing the  fingers  into  Ihe  moulh.  This  is  in  accordance  with  the 
common  rules  of  cleanliness,  and  also  is  required  in  order  that  the  intro- 
duction of  pathogenic  orgatLisms  into  Ihe  infant's  mouth  should  be  avoided. 
In  examining  the  gums  we  judge  whether  they  are  swollen  ur  reddened, 
dry,  moist,  or  bolter  than  nonnal,  and  also  whether  there  is  a  condition 
of  Uie  gums  which  indicates  the  use  of  the  lancet 
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I  EjiAMIkatuin  of  the  Eabs.— One  of  the  niosl  importanl  means  of  righlly 
KnterprL'ting  Uie  symptoms  of  restlessness,  cif  evident  pain,  of  heightened 
Iteinperature,  of  undue  somnolence,  as  well  as  a  great  many  other  symp- 
lloins.  is  the  examination  of  the  ears  of  infants  and  of  young  children.  A 
lelight  irrilalion  in  the  throat  may  at  limes  eause  a  congestion  in  the  vessels 
lof  the  nientbrana  (ynipani  whieh  may  produce  all  these  sympioms, 
I  It  is.  therefore,  very  important,  unless  one  is  sure  tliat  the  symptoms  do 
Inot  arise  from  some  condition  in  tlie  ear,  that  one  should  examine  the 
tears  at  some  time  during  the  visit,  choosing  that  time  which  seems  most 
[favorable  in  the  especial  case.  A  thorough  knowledge  of  the  possible 
symptoms  which  may  arise  fi-ojii  the  ear  is  of  l.hi'  very  greah'st  impor- 
tance for  ttie  general  practilioner  to  possess. 

Lumbar  PirsicruBE. — Paracentesis  of  the  vertebral  canal  is  of  gn:-at  aid 

[in  I'erlain  I'ases.     This  procedure  is  employed  for  diiignosis  iji  obsmiv 

cerebral  disease,  and  enables  us  to  detennine,  lirel,  whether  a  meningitis 

preseni,  and  second,  whether  it  is  a  form  of  tubercular,  non-tubercular, 

lor  cerehro-spinal  meningitis. 

RoKTCEN  Light. — ^The  X-ray  has  been  used  more  extensively  and  suc- 
[cessfully  in  surgical  eases  than  in  medical,  and  its  use  for  medical  cases  in 
children  .has  so  far  been  rather  liniiled.  As  in  diseases  of  Ihe  heart  and 
lungs  il  is  not  only  their  size  liut  their  movements  wliich  we  wish  to 
■observe,  the  tluoroscope  is  better  adapted  for  detecting  pathological  con- 
ditions. Exaininalion  willi  this  instrument  can  also  be  made  more 
(juickly  lliaii  witli  the  radiograph,  wliieli  requires  more  lime  to  develop, 
but  ^ves  more  delails  of  those  organs  which  are  at  rest.  An  example 
rof  the  extent  to  which  nidiography  is  applicable  fur  showing  the  outlines 
of  the  organs,  even  when  Ihey  are  moving,  can  be  seen  in  Plate  IV.,  facing 
I'Jiage  244,  which  represents  the  thorax  and  abdomen,  with  their  contents, 
[of  a  child  of  six  months,  and  in  Plates  XIII.  and  XV.,  jiages  717  and  KH4. 
II  is  now  claimed  that  with  tlio  lluoroscope  thoracic  and  pcricanhal 
Dirioiis,  even  when  small,  can  be  delected;  also  ttiat  a  central  pneu- 
[inoriia  can  be  recognized  before  there  are  any  signs  on  auscultation  and 
)ien:ussion,  and  that  the  area  of  consolidation  of  a  pulmonary  tubenu- 
lijsis  can  be  diagnosticated  by  the  diseased  urea  of  llie  lung  appearing 
Idarkcr  than  nonnal,  iind  by  the  restriction  of  the  excursion  of  the  dia- 
rphntgiii  in  ipiiet  brealhing  and  in  full  hispiration.  An  enlarged  heart  or 
In  Ir.iiisposed  h'-iirt  can  also  be  deteiled  with  tlie  tluoroscope.  The  X-ray 
|[ihot<jgrapli  niveals  ctianges  in  the  bones,  such  as  occur  in  rimchilis  (Plate 
I  v.,  facing  page  3'i4);  in  tuberculosis  (Plate  VI..  facing  paye  5<il);  in  osteo- 
Lfttfelitis  (Plate  VI.,  facing  page  604);  in  syphilis  (Plate  VII.,  faciijg  page 
Hn);  and  also  changes  in  tlie  vuriuus  abdominul  organs.  Kadiograpliy 
lis  then'I'on-  probably  destined  to  become  a  vi-ry  imporlani  aid  in  mir 
Idiagnosi:^  in  the  diseases  of  ctuidn-n,  and  should  always,  if  possible,  he 
■  Used  in  nbs<'iin'  cases,  sncti  its  we  are  continually  meeting  with,  es|H'cially 
litt  llie  lung  in  which  u  centnil  pneumonia  may  be  muske<l  for  many  days, 
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and  yd  tlu'  t-hikl  bo  so  ill  nf  lo  oaiiso  the  most  serious  apprehensions  as 
lo  (iia^fniisis  and  prognosis. 

Treatment  is  Gesehal. — The  treatment  of  infants  and  childi-en  coti- 
stsls  largelj'  in  the  adiiiinislralion  of  a  /oait  adapted  lo  the  coniiilion  of 
the  child,  and  in  gradually  changing  from  a  weak  food  lo  a  slrong  one,  or 
rifH-  rei-Jio,  accordinfr  to  the  especial  indications  in  the  disease  as  it  nins 
its  course.  Of  ^'real  imporianre  also  is  the  regulation  of  the  frmjimthirr 
and  Ihe  jmriti/  ••/  the  titr  in  the  sick-room.  In  many  cases,  cspfcially  in 
Ihe  first  year  of  life,  a  cliango  from  one  room  to  another  several  limes 
durinp  the  day  is  iidvaidaKcons.  and  the  room  should  be  .-is  larpi'  as  |>oaRi- 
bli'.  The  application  of  coUl  and  hitil  hy  spdnpng  aiut  liuths,  ami  llie 
leclmiqne  of  ifumi/c,  Imm/c,  and  iiiteMhial  irriffaiiuti,  will  be  spoken  of  in 
describing  the  treatment  of  the  various  diseases  in  which  they  are  indi- 
cated. 

Stim'ihntu,  if  used  with  good  jndgment  and  given  as  described  in  the 
treatment  of  the  various  diseases,  are  very  valuable,  and  are  called  for 
not  only  in  cases  of  sudden  <ollapse,  in  which  their  admini.<lriilion  by  stih- 
cttlaneons  injection  is  indicated,  bnt  whenever  there  is  depression  wilh  u 
weak  or  intermittent  pnlse,  as  in  diphtheria,  at  times  in  lyplioid  fever, 
and  also  where  there  is  n  smidcn  fall  in  lem|)eriilnri-,  as  is  •:nrin>linirs  seen 
at  the  crisis  of  a  pneniritiriiii.  Tiie  jnuonnt  of  the  sllninlanl  lor  Ihe  espe- 
cial age  cannot  be  given,  as  it  depends  entirely  on  the  disease  and  ihe 
condition  of  Ihe  esjiecial  jmlient.  The  form  of  slimulant  whidi  is  Imrni' 
besi  by  ynnng  cliildren  is  brandy  or  whiskey.  Tlie  cuntra-indicatiinis  lor 
stimulanis  are  found  in  those  cases  in  which  the  child  lias  a  hot,  dry  sktn, 
Hushed  face,  and  a  full,  regular,  and  tense  pulse.  Great  caution  should 
be  used  in  the  adniinislralion  of  stimulanis,  as  Ihere  in  no  douhl  Ilia) 
they  are  given  with  bul  tittle  judgment  in  many  cases,  and  that  to  oblain 
the  best  results  ihey  slionid  be  resened  for  cases  in  whicli  lliey  are  ckiirlj 
indicated.  They  shoulil  be  pven  in  ratlier  small  d<>si-s,  the  larger  doses 
being  reserved  for  special  conditions.  As  a  rule,  the  average  pi-aclitiiuier 
gives  much  larger  doses  of  slhnulanls  than  an>  needed. 

Especial  attention  should  be  drawn  lo  Ihe  fad  thai  Ihe  younger  ttie 
infant  tlie  greater  is  the  importance  of  keeping  the  nasal  passages  clear, 
irrespective  of  the  disease.  The  infant  n;sponds  much  more  quickly  lo 
trealmeni  if  ils  vilality  is  nol  lowered  by  its  efforts  lo  breathe  Ihntiigh  its 
mouth  rather  than  llirongh  Ihe  natural  passages.  A  spray  of  oil  is  the 
treatment  in  young  children  for  occluded  nares.  Na»i/  iii-vjuiUm  b  de- 
scribed nndi-r  Ihe  freahnenl  iiS  diplitln-ria  on  pagi'  47-1;  nirmiilii  on  jiage 
»;J0,  and  tttutiiizitlhn  of  the  throat  and  larynx  «n  pa^'c  (Jo"). 

An  important  fact  to  remember  in  the  treatment  of  infants  aiid  young 
clnldren  is  that  tJi-mj*  play  a  very  insignificant  part  hi  Ihe  aclual  cure  ol' 
iliscases.  According  to  our  observation,  numbers  of  children  are  need- 
lessly trealed  by  drugs,  and  often,  so  far  as  we  can  see,  this  lime-bonon>d 
means  of  salis:fying  parental  pivjudic'-s  ollen  prolongs  Ihi'  syniptnnis  of 
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a  cii3i.-.TSi;-  wliidi.  st-ir-limik'd,  has  run  its  course.  \Vp  dn  not  fora  inotuent 
question  the  dii-eet  benefit  obLalnod  I'roni  quinine  in  nialariu  and  mercury 
in  syplillis,  the  salicylates  in  rheumatic  fever,  and  from  the  relief  of  symp- 
toms, especially  (hose  of  |iain  and  functional  iuactivily  nf  llie  heart,  kidneys 
and  oi^ns  of  digestion,  by  various  popular  and  i-(lici<-nt  reinedies :  it  is  Ihe 
proiiiiseuous  use  of  drugs  in  every  case  of  sickness  to  whieli  we  are  espe- 
cially opposed,  for  iii  many  eases  the  child  will  reeover  wilh  equal  or  even 
greattT  rapidily  without  llieiri. 

Instances  probably  arise  in  the  praetiee  of  every  physician  in  wiiieh  he 
feels  that  the  dru|.'s  which  have  been  given  have  either  directly  harmed  the 
L-liikI  or,  by  disturbing  its  difiestiou  and  thus  interfering  with  its  milrition, 
liave  indirectly  produced  more  serious  symptoms  than  those  presented  by 
the  orijjinal  disease.  Thi?  greatest  caution  should  be  employed  when  drugs 
are  used  wilh  young  children,  and  there  should  be  a  thorou[j;h  understand- 
ing of  their  action  during  the  various  periods  of  development.  Tiie  well- 
known  susce])tibility  of  children  to  the  action  of  opium  and  its  alkaloids 
should  make  ns  careful  to  begin  willi  minimum  doses  whcji  it  is  necessary 
to  use  lliis  drug.  In  like  niaimiT,  although  it  is  traditional  that  children 
have  a  great  tolerance  for  belladonna  and  arsenic,  we  must  allow  that  an 
overdose  of  Ihe  former,  although  not  usually  falal,  may  eerlainly  |iroitiice 
most  alarming  symptoms,  while  the  adu)inislration  of  the  latter  as  we  have 
seen  it  given  in  the  treatment  of  chon-a  has  in  a  number  of  cases  jiroduced 
!t  nnilliple  neuritis. 

Tlie  treatment  of  diseases  by  special  drugs  Ireeuuse  tliese  drugs  have 
been  given  in  the  past,  because  their  administration  has  apparently  done  no 
harin,  <»r  because  no  new  or  better  remedy  has  been  foimd,  rests  iifoij  ii 
lack  of  coiiiprehensiou  of  what  treatment  really  mrans. 

The  custom  of  combining  many  drugs  in  one  prescription  is  fallacious, 
ajid  should  be  discountenanced,  especially  when  infants  and  young  chil- 
dren are  being  treated.  .V  single  drug  given  hi  the  smallest  dose  w  hich  will 
aceoriijilish  its  purpose,  and  in  Ihe  most  agri'eablc  form  which  is  compat- 
ible with  (he  function  of  digestion,  will  jirodnce  Ihe  best  results  in  any  given 
disease. 

The  delicate  skin  of  infants  and  young  children  is  peculiarly  sensitive 
to  rellex  disturbatices  caused  by  drugs  in  the  gastro-enleric  tract,  and  Ihciv- 
ftir>'  we  must  lie  careful  not  to  mistake  tlic  ai)pearances  [irodiiced  by  such 
n-llcx  irritation  for  the  various  lesions  of  the  skin  which  may  occur  in  a 
siK-cilir  disease.  Thus,  the  siniilarity  of  the  ePIIorescence  produced  by 
bellailomia  to  lliat  ac(-oinpanying  scarlet  fever  is  striking.  Almost  any 
drug,  as  well  as  certain  articles  of  diet,  niay  m  some  individuals  jiroduce 
fonns  of  papnlar  erythema,  resembling  very  closely  some  of  Ihe  dernial 
lesioa'i  I'f  syphilis.  It  is  therefore  wise  to  avoid  thi-se  possible  disturb- 
BJices  of  nutrition  by  giving  drugs  only  when  tliey  are  actually  known  to 
be  nece<t»in',  and  by  onnlling  them  as  soon  as  possible. 

It  has  always  seemed  to  us  irrational  to  pn^scribe  syrups  ils  n  men- 
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struum  for  the  administration  of  drugs  to  cliildren.  Their  well-known 
tendency  to  fermentation  is  suflicient  to  stamp  them  as  unfit  for  the  treat- 
ment of  a  period  of  life  when  the  undeveloped  condition  of  the  digestive 
function  indicates  the  vital  importance  of  protecting  this  function  in  every 
way. 

Each  case  must  be  treated  according  to  its  special  pathological  lesion  or 
specific  micro-organism.  As  year  by  year  we  are  discovering  the  organ- 
isms whicli  cause  special  diseases,  so  the  treatment  of  the  future  will  be  the 
actual  di'slruction  and  speedy  elimination  of  these  organisms  while  sup- 
porting the  strength  until  such  elimination  has  been  accomplished.  When 
no  known  oi^nisnis  exist,  the  treatment  should  l>e  if  possible  to  remove 
the  cause,  and  to  support  the  vitality  until  natural  processes  have  healed 
the  special  lesion,  produced  either  by  exposure  or  by  trauma. 

Prophylaxis. — At  no  period  of  life  is  the  prophylaxis  of  disease  so 
important  and  its  results  so  brilliant  as  in  infancy  and  early  ctiildhood. 
When  physicians  have  sufficiently  recc^iized  the  fact  that  disease  in  young 
children  results  in  the  vast  majority  of  cases  from  a  disr^ard  of  the  laws 
of  hygiene  and  of  rational  methods  of  feeding,  they  will  so  impress  upon 
iho  laity  the  true  meaning  of  infantile  prophylaxis  that  the  mortality  rate 
\W11  be  greatly  reduced. 


DIVISION  IV. 

PREMATURE    INFANTS. 


I'hich 


the  usual 


hun- 


A  pREUATi'RE  infant  is  o 
dred   and  eighty   days   which   represent  the   normal  duration   of   intra- 
uterine life. 

Very  few  cases  are  reported,  and  none  of  them  appear  to  be  abso- 
lutely authentic,  in  which  an  infant  has  survived  fthii-h  was  born  much 
before  the  twenty-seventh  or  twenly-eighlli  week  of  inlra-uteritie  life, 
The  premature  infant  in  its  intra-ulerine  development  is  unprepared  to 
meet  Uie  conditions  of  extra-uterine  life,  and  often  dies  witliin  a  few  days, 
ami  usually  wiliiin  a  few  hours.  Home's  rase,  which  was  said  tu  have 
been  born  in  the  eighteenth  week,  and  measured  eight  inches,  was  alive 
and  in  fr"i>d  lieailii  at  nine  years.    This  case  is  unique  iti  medical  literature. 

DETERMINATION  OP  AGE. — A  sufficient  number  of  careful  in- 
vestigations regarding  the  characteristic  appearances  and  the  development 
of  the  foetus  during  the  lasl  four  months  of  inlra-uteririe  life  lias  not  yet 
been  made  and  recorded  to  enable  us  to  state  delinitely  what  age  tlie 
infant  represents  when  it  is  bom.  The  few  fads  wliich  we  possess  con- 
cerning this  subject  must,  however,  be  made  use  of,  and,  tliough  not  ab- 
solutely correct,  are  sufficiently  so  to  be  of  great  value  to  us  in  our  man- 
agement of  these  cases.  One  reason  for  the  dilTieulty  which  arises  in  every 
case  in  determining  Ihe  age  of  the  fa'tus  is  thai  the  condtlinns  which 
influence  its  growth  during  intra-uterine  life  are  verj'  varied.  The  health 
of  the  moUier  and  her  hypenic  surroundhigs,  together  with  the  inlluence 
of  heredity  on  the  size  of  her  ofTspring,  present  good  reasons  for  decided 
variations  in  the  growth  of  tlie  fcetus  in  dilTerenl  cases  at  the  same  period 
of  intra-utcrine  life. 

If  the  infant  is  living  when  it  is  bom,  we  should  at  once  carrj'  out  the 
rules  for  preserving  its  life  which  have  proved  to  be  best  in  the  ca,se  of  any 
infant  born  prematurely.  These  rules  should  be  insisted  on  even  if  the 
in&uit  has  been  bom  at  a  much  earlier  stage  of  development  than  is,  ac- 
corJmg  to  our  present  ideas,  compatible  with  lis  viability.  This  is  neces- 
sary, because  so  many  errors  in  our  calculation  as  lo  when  Ihe  impregna- 
tion took  place  are  liable  to  arise,  and  also  because  a  fiBtus  may  have 
arrived  at  a  period  of  inlra-uterine  developmenl  which  is  perfpclly  ciim- 
patible  with  life,  and  yet  from  its  small  weight  and  general  characteristics 
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have  tlie  appearance  of  one  whose  dcvelopiiiciit  is  incompatible.  What- 
ever advances  we  may  make  in  the  fnlurc  in  prosiTving  the  lives  of  pre- 
mature infants  born  at  an  earlier  date  than  is  supposed  to  he  compatible 

with  life, — namely,  from  the  twcnty-fourlh  to  the  twenty-eighth  week, 

it  would  hardly  be  prat-tical  at  tliis  time  fo  discuss  the  treatment  of  infonts 
bom  before  the  twenty-fourth  week. 

At  TwEXTY-Foi'B  Weeks. — A  firtus  burn  at  aljoiit  the  twenty-fourth 
week  of  iritra-uterine  life  asually  hn-alln-s  feebly,  and  dies  in  tlie  course  of 
a  few  hours,  apparently  from  an  inability  to  an-omtnodatc  itself  to  condi- 
tions for  which  it  is  not  preiran-d.  At  this  stage  of  development  it  may 
still  have  fine  hair  (lanugo)  over  the  wliole  of  il.s  body,  hut  it  is  often  Ihe 
case  that  this  hair,  commonly  found  from  the  sixteenth  to  the  twentieth 
week  has  disappeared-  At  this  age  it  still  has  very  little  deposition  of 
fat  in  the  subcutaneous  cellular  tissue,  and  it  has  a  de<'idedly  emaciated 
appearance.  In  oilier  respects,  excejd  in  size,  it  dues  not  differ  verj' 
much  in  its  api>earancc  from  the  fa-fus  of  some  weeks'  later  development. 
Its  eyelids  have  se|)arated,  though  it  is  so  feeble  that,  as  a  rule,  it  cannot 
open  and  shut  them. 

The  estimation  of  the  length  of  the  foetus  is  dillicult  to  make,  and,  on 
the  whole,  unsatisfactorj'  and  inexact.  These  measurerrient.s,  in  ail  prob- 
ability, differ  very  much  when  made  by  different  investigators,  owing,  as 
Minot  has  pointed  out,  to  the  many  changes  in  the  curvature  of  the  longi- 
tudinal axis  of  the  human  embryo,  which  make  il  impracticable  to  employ 
any  one  system  of  measurement  in  obtaining  comparable  results  for  all 
ages.  Hecker's  ligures,  however,  are  probably  as  rcliiible  as  any  we  know 
of.  According  to  this  author,  at  about  the  twenty-fourth  week  Ihe  foetus 
measures  28  to  34  cm.  (llj  to  13\  inches).  Its  weight,  according  to 
Lusk,  is  about  690  gnimmes  {23  ounces). 

At  Twentv-eight  Weeks. — By  the  time  the  fcetns  lias  a'ached  the 
twenty-eighth  to  the  twenty-ninth  week  of  intni-utcrine  existence  its  con- 
dition, so  far  as  its  dcvelnpnteiit  is  concerned,  is  sik-Ii  Ihal  there  is  no 
necessary  contra-indication  to  its  living  if  it  happens  to  I)e  born  at  this 
time.  It  has  been  stated  that  an  infant  born  prematun^Iy  at  the  twenty- 
eighth  week  is  more  likely  to  live  Ihan  one  which  is  born  at  Ihe  thirty- 
second  week  of  intra-uterine  life,  and  that  this  has  been  proved  by  sta- 
tistics. If  true,  the  reason  for  this,  we  believe,  is  because  much  gR'ater 
care  is  taken  of  the  former  tlian  of  the  latter.  •  It  is  reasonable  to  believe 
that  an  earlier  stage  of  intra-uterine  development  is  less  likely  to  insure 
continuance  of  life  after  pri'matun'  birth  than  a  later  singe,  pnividL-d  the 
same  precautions  are  taken  in  each  ciise. 

Hecker's  and  Lusk's  tigures,  in  a  general  way,  slate  that  when  the 
foetus  is  bom  at  about  the  twenty-eighth  lo  the  twenty-ninth  week  it  meas- 
ures from  35  to  38  cm.  (about  13}  to  15  inclios)  and  weighs  about  1170 
grammes  (39  ounces).  The  skin  is  still  wrinkled,  is  of  a  dull  red  color, 
is  covered  with  vemix  casei>sa.  and  there  is  very  little  deposition  of  aub- 
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culajieous  fal.  The  infant  can  move  its  liii.bs  slifililh.  I'lics  feebly.  sinH 
often  dies  in  a  few  liours  or  days. 

At  Thirti-two  Weeks. — .\gain,  using  Hecker'a  and  Lusk's  figures  for 
Ihe  thirty-second,  lliirty-sixtli.  and  thirly-eigtith  weeks,  al  about  the  thirty- 
hi'I'dikI  week  nf  inlni-iiteriiir  life  Ihe  fa-Ins  measures  froiii  39  to  41  eiri. 
(^ajjout  15J  III  lIJA  inrlies)  and  weighs  idjiiiil  lotJn  gnnmiies  (_o2  onnees). 
The  hair  of  tlie  head  by  this  lime  has  increased  in  thickness,  and  Ihe 
laniiRii,  wliicli  in  many  cases  is  |ironoiinci'd  from  the  Iwenty-i-iphlh  to  Ihe 
thirl y-secuiid  week,  tias  eillu-r  begtin  lo  disapiiear  or  has  entirely  disap- 
peared from  llie  face,  Tlie  nails,  which  between  the  twenty-eiglith  and 
thirty-second  weeks  ai-e  oflen  not  well  developed,  now  present  a  normal 
appearance,  though  they  freipiuiitly  do  iiol  qnite  reach  Ihe  tips  of  the  lin- 
gers. At  this  age,  also,  in  boys,  it  is  ollen  possible  to  feel  the  testicle  in 
the  scrotum.  There  is  nsually,  also,  in  a  healthy  lietus,  eon.sidei-able  de|JO- 
sition  of  subcutaneous  tat,  and  the  senile  aspect  of  the  earlier  periods  of 
intra-utcrine  life  is  much  lessened. 

At  Thirty-sis  Weeks. — At  aljout  the  lliirly-sixlh  week  the  length  of 
tlie  fielUK  is  fnini  42  lo  44  cm.  (aljout  1G|  to  17  j  iuclies)  anil  its  weight  is 
about  \'.)'20  graniines  (64  ounces).  The  lanugo  has  u.'inally  at  this  period 
disappeared,  and  the  infant,  although  less  energetic  tliaii  al  full  lenn,  is 
decidedly  stronger  than  in  the  jirevious  periods  whiili  have  been  men- 
tioned. It  sleeps  a  great  deal,  and  is  still  in  a  condition  to  die  easily  un- 
less carefully  looked  after. 

At  TinnTT-EiGiiT  Weeks. — At  about  Ihe  thirty-eighth  week  of  inlra- 
uleriue  life  the  infant  measures  about  45  to  47  cm.  (about  17|  to  18} 
inches)  and  weiglis  about  '23IO  gnuunies  (77  ounces). 

NORMAL  DEVELOPMENT.— Tlicrc  liavi-  hn-n  s»  few  nbser  vat  ions 
R-eonlcd  of  Hie  ilevelii|imeiil  of  Mie  various  jiurls  of  Die  ftelus  in  the  latter 
monlhs  of  inti-a-u!erine  life  tliat  we  are  nut  prepared  to  describe  systcmtiti- 
mlly  the  development  of  the  premature  iul'unt  as  we  liavc  already  <lone 
lliat  of  the  infant  at  term.  There  are,  however,  certain  facts  which  we 
have  observed  and  others  whicli  have  been  recorded. 

Head,  Thokax,  a.\d  Abeiojikn. — .\ll  those  anatomical  conditions  whiili 
hove  been  em])hasized  in  desrriblrig  the  infant  at  term  as  i>cing  especially 
promiiieol  are  slill  more  marked  in  Ihe  premature  infanl.  Thus,  the  bead 
is  lap,ju  in  comparison  with  the  thorax,  and  the  aitilomen  is  in  almost 
every  rase  much  distended  in  premature  infiinls.  owing  In  the  large  jiro- 
portionale  si/.e  of  the  1ivi-r.  This  distention  of  IIh'  abdomen  lusts  for 
many  weeks,  and  even  montlis.  and  lis  gradual  n'lurn  to  the  normal  si/,<! 
and  appi-nriiu<'<-  is  om-  of  the  si^'us  tliut  tlie  inl'aiil  is  doing  well  and  is 
gradually  actiniring  Ihc  noniiDl  iinuloniicaJ  developm<-iil  of  the  iiifiint  born 
ai  term, 

fJKi.N. — The  various  changes  in  Ihe  lolnr  of  the  skin,  already  di-scribed 
as  lepreseutcd  by  erythema  neonatoruiu  arid  icterus  ueomitunim,  we  have 
niiliced  ti>  f)i:ciir  in  the  premiilun-  infant .  s  they  do  in  the  infant  at  term. 
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<»ne-half,   und*''"^,"^'"**  repi^sent  Ihe  f«rlal  siomach  fll  four  anJ  one-half,  seven  and 
"m  months.     Fig.    67    wpresenls  the  stomach  at  four  and  one-half 


Pio.  67. 


Fig.  68. 


^^■> 


^^y,   •*>!  moinhB  old. 


FtFlal  itoniftch  {iiMural  stKej.T",,  montl.s  old.  Velght 
of  Iciitiu,  1!W0  giBinmei.    GuBtric  cmpaelly.  Ig  c.c. 


months,  and  \a  InleresLing  merely  as  showing  Ihe  relativel?  advant^ed  derdopment  cf 
the  Wsser  and  greater  tiirvatures  nt  this  afpe,  as  well  as  the  rapid  ifrowlh  which  take* 
place  between  the  fourth  and  Ihe  seventh  manlb. 


Pta.  69. 


PtsUl  BiotnkCh  (utuml  lite}.  8  mnntlu  old.    W«iji:lil«f  luitus,  lj:w  emninis.    QuiCrlc  capMClt]',  32  OA 

Tlie  next  stomach  (Fig.  6^)  was  Uken  from  an  infanl  born  premalurelj  nt  ahoul  (h« 
Iwenly-ninlh  to  Ihe  ttiirtielh  week.  II  ia  iif  riillit'r  peculiar  shape.  The  weight  of  this 
fii-luH  was  1920  grammes  (about  4  pounds).  lis  gaalriu  capacity  was  18  c.  c  (ahout  4| 
drJi.'hiiin). 

The  nexl  slomiich  (Fig.  63)  was  taken  at  about  Ihe  lliirly-aecond  week  from  a 
fmtUB  which  died  in  forty-five  minub.'s  from  Iho  tiiiio  of  its  birlb.  The  gastric  cajiaclty 
was  22  c.  c.  (fll  draehins).  The  weight  of  ibis  inliuil  waH'1230  grammes  (2  [>i>unds 
9  ouni'es). 

Fiu  60. 


F(eMl  lUnoKli  (nataraldie),  BmonUiiold.    Weight  of  frutiu,  ItUgisnunea.    Outrlc  capMiItiri  ■  Cia 
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The  iiexl  Blomacb  (Fig.  60)  was  lateii  from  a  teliis  Iwrri  at  about  the  thirly-seconJ 
week  uf  iiitra-ulerine  life,  and  iveiglmig  1440  grammes  (about  3  pounds).  Its  gastric 
capacity  was  8  e.c.  (about  2  [IrarhTiis). 

SwEAT-Gi^NDs. — The  function  of  tlie  sweat-glands  is,  as  a  rule,  not 
(levelopL'd  a(  hirlh.and  we  c\n  not  expect  tlie  premature  infant  in  Ihe  early 
weeks  of  life  to  perspire.  Tliere  is,  liowever,  a  great  variation  as  to  the 
time  of  tho  development  of  the  function  of  the  sweat-glands.  In  an  infant 
premature  at  seven  and  one-iialf  nioiiMis  we  liave  noticed  free  perspiration 
take  place  after  il  liad  been  born  one  week. 

Feet. — Some  dissections  made  by  Dane  on  the  feel  of  an  infant  pre- 
mature at  the  seventh  montli  sliow  that  the  fool  at  this  .stage  of  develop- 
ment closely  approaches  in  external  appearances  Ihe  well-developed  foot 
of  Ihe  adult.  The  dissections  also  show  a  remarkably  well-constructed 
bony  framework. 

G.Asrmc  Capacitv. — As  the  question  of  the  proper  amount  of  food  to 
be  given  to  a  premature  infant  is  of  the  utmost  imporlance,  il  is  well  to 
know  aboul  what  the  average  gastric  capacity  of  the  fcetus  is  during  the 
later  months  of  inlra-ulerine  life.  No  series  of  complete  and  reliable  ob- 
servations on  this  point  have  been  made,  lliat  we  know  of,  and  tlie  rules 
by  which  we  are  guided  musl  for  the  pres;nl  be  very  general  ones,  Tho 
less  the  weight  of  Ihe  infant,  Ihe  less,  in  many  rases,  is  Uii;  gastric  cajiacity. 

Intestinal  Contents. — The  meconium  in  premature  jtifanis  jjreseuts 
the  same  appearance  as  is  seen  in  infanls  al  term.  When  the  food  is 
properly  n^ulaled,  Ihe  hwai  discliargi'S  assume  Ihe  consistency  and  color 
wliich  are  seen  in  those  of  infants  who  have  been  born  al  term.  This 
color  in  lU  usual  varielies  is  well  represcnled  in  Plate  III-,  6,  7,  8,  9, 
facing  pat'e  77, 

Amvlolytic  Function, — ^The  amylolytic  function  of  the  hifant  al  term 
is  so  slightly  developed  Uiat  we  may  safely  assume  thai  it  should  not  be 
depended  upon  for  Ihe  digestion  of  starch  m  the  premature  infant  under 
any  circumslances. 

Sugar. — AUliough  we  musl  assume  that  the  function  of  absorbing 
sugar  is  not  developed  to  the  same  extent  in  the  premature  infant  as  in 
Ihe  infant  al  term,  yet,  in  alt  probability,  il  is  more  highly  developed  than 
the  other  funelions  of  digeslion.  Sugar  is  needed  to  keep  up  llie  animal 
heat  of  tlie  prcmalure  hifant,  which  is  so  very  much  more  readily  lessened 
than  in  the  hifant  al  term.  Sugar,  therefore,  is  an  imporlaiil  element  in 
the  premature  infant's  food,  but  should  be  given  al  first  in  a  much 
lower  percentage  than  later,  when  the  equilibrium  of  the  gastro-enleric 
tract  has  been  acquired. 

Fat  and  Pboteiii  Digestion. — The  funciinn  of  digesting  fats  and  proleids 
is  in  a  much  more  undeveloped  condition  in  the  premature  inlanl  Uian  in 
the  infant  born  at  li-rm,  and  should,  therefiire,  not  be  depended  upon  to 
Uie  same  di'gree  as  caJi  safely  be  done  in  arranjnng  the  food  for  llie  older 
Inlant.     Much  smaller  penvntagvs  of  lliese  etemonis  should  1h- given  to 
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the  premature  infant  than  to  the  infant  at  tcTiii,  botli  for  purposes  of  di- 
geslion  and  of  absorption,  for,  in  all  prohabilily,  the  power  of  absorption 
of  tht'  yastro-onterin  trad  in  premature  infants  is  in  a  very  undeveloped 
condition.  As  small  a  perrientage  of  cascinogcn  in  the  total  proteid  as 
possibk' phonld  ho  jjivi-ri,  tlie  whej-proleiils  beinp  incR'asod  lo  the^maxi- 
niuiii  iit'n-ciitagi'  (i>.!t(i)  us  rapidly  as  <1igestioti  pcnuils. 

KiDNEV. — \Vi>  should  expert,  from  the  lark  of  development  of  tht* 
kidney  in  jireniature  iTifants.  to  find  a  i-onsiderable  deposit  of  uric  acid, 
suih  as  has  already  been  described  as  apiiearin^;  in  the  oarly  days  of  life 
in  infants  at  tenu.  (Plate  III,,  1,  facing  page  77.)  This  is,  in  fiict,  the 
ease,  and  the  appeamneo  of  urie  add  on  the  napkins  of  |)remature  inbnts 
is.  therefore,  not  ne(e!««irily  U>  be  looked  upon  as  denoting  an  abnormal 
condition.  It  should,  however,  be  can'fully  watched,  for  when  it  becomes 
exi'i.>ssive  it  is  an  indication  thai  the  iidant's  food  lias  not  been  properly 
a(ljusted  to  it.s  di(.'eslive  powers  and  that  the  infani  may  soon  begin  to  &il. 

CmcuLATiov. — The  heart  in  premalun>  iiifanis  has  not  yet  arrived  at 
Ihe  complete  stage  of  development  needed  to  render  it  a  reliable  central 
force  which  can  fnllil  the  demands  that  will  be  made  on  it  in  the  external 
world  lo  sustain  the  equilibrium  of  the  circulation.  Therefore  as  little 
work  as  is  possible  should  be  thrown  upoji  thti  heari,  and  the  in&nt 
should  Ih'  kept  quiet,  and  not  be  carried  about,  as  is  customary  witli 
infanls  born  at  term.  In  a  number  of  cases  whicli  we  have  carefully  ex- 
amined we  have  failed  tct  lietcct  a  cardiac  ninrmnr,  which  leads  us  to  think 
that  the  fomnieii  ovale  closes  soon  after  birih  in  the  same  manner  as  it 
does  in  the  infant  at  term. 

AxENAL  Heat. — The  animal  heat  of  the  premature  infant  is  nmchmore 
easily  reduced,  and  is  even  more  hnportant  lo  its  vitality,  lliaii  it  is  in 
Ihe  infani  at  term.  Following  tlie  rule  that  the  smalliT  the  size  of  the 
human  being  the  greater  proportionately  is  the  entire  surface,  and,  there- 
fore, the  greater  the  opporlunily  for  lowering  its  teniperature,  an  atmos- 
phere which  is  suitable  for  the  infant  at  term  is  too  cold  for  the  premature 
infant. 

Premature  infants  should  be  thoroughly  protected  from  changes  of 
temperature  of  the  atmosphere  in  which  they  live,  and  this  temperature 
should  be  raised  to  a  point  which  will  correspond  in  some  d^ree  to  that 
of  intra-ulerine  life. 

Am. — Just  as  a  necessity  exists  for  the  premature  iniant  to  live  for 
some  weeks  in  an  atmosphere  in  which  Ihe  air  approac^hes  in  its  tempera- 
tur-.-  the  wannth  which  exisis  in  intra-uterine  life,  so  is  it  almost  to  the 
same  degree  important  that  the  air  which  it  breatlies  should  be  free  fh>m 
dust  and  micro-organisms.  The  lung  is  in  a  very  undeveloped  condition, 
and  although  it  may  be  sulfidently  developed  to  carry  on  (he  function 
required  of  it  in  extra-uterine  life,  yet  all  its  tissues  are  exceedingly  senai- 
live,  as  are  those  of  the  nose  and  the  naso-j)harynx  through  which  the 
air  nmst  be  introduced  to  the  lungs.     The  air  of  the  ordinary  room  in 


which  infants  live  whi-ri  thi-y  are  born  necessarily  contains  many  impuri- 
ties, both  irrilaling  and  niorbirl.  Tliis  irritation  of  ihe  respiratory  passages 
may  of  ilseir  bo  sulTicienl  to  reduce  tlie  vitality  of  the  infant  beyond  the 
limits  of  life.  In  addition  to  this,  as  the  mucous  membranes  of  the  pre- 
mature infant  are  not  fully  developMl.  the  infant  is  nuiri-  vulnerable  to  liie 
invasion  of  palhop.'nic  oivanisnis  than  at  a  later  period. 

Touch. — I'reiiiaturc  iiilanls  liave  lo  be  carefully  liandled,  as  they  die 
easily  fVom  intUienees  which  would  have  little  nr  no  elfeel  upcm  Ihe 
inlatil  horn  at  lertu.  In  intra-utuHiji'  life  lliey  ai'e  lloalin^'  in  a  lluiil  which 
prartically  iirevcnts  what  hi  the  external  world  corresponds  lo  luindtiiir/. 
While  liny  are  livijii;  in  the  amniotic  Ihiid  they  are  alm()st  completely 
protected  fnun  III''  inllnenee  of  touch,  which  iieces-sarily  affeeLs  them  as 
Bocm  as  thty  are  bom.  TmwJi,  then,  is  an  impoKant  element,  to  lie 
avoided  as  much  as  possifiic  when  Ihe  premature  infant  is  honi,  as  it  has 
a  decided  tendency  to  lower  tlic  vitality. 

An  instance  of  the  rare  which  is  net-ded  to  preserve  the  lives  of  these 
infants  came  to  my  notice  iji  the  c;ise  of  an  iufaul  premature  at  eight 
months  wliieli  was  in  my  senice  at  the  City  Hospital. 

IJnriiiv  ""'  llr^l  wpk  or  li-n  ctnvs  of  ils  lit'c  liiis  irifiiiil  was  in  rhar^-e  uf  nji  iiii- 
usually  f-Hri'fnl  and  expeni'iu-i-d  imi-si-,  «*lio  ii|iprccjii1fd  llu'  risk  of  hiiiiiilinit  il.  It  wns 
icninin^  in  iveiglil  and  was  ilniiiif  wi^ll  :  hill  uiirortiinalirly  .-iniilhi-T  liilrsL'  was  ^uhsti- 
lulH  who  did  mil  iindcrslurnl  Iliis  I'liiss  nf  inrniils  so  well.  Slii-  allowed  tiiL-  palieiiL* 
ill  lilt-  »ar>l  In  li»ii<ll>-  111''  hifaiil,  In  Ulk  In  il.  iiiiil  In  ^iiri'ounil  il  Willi  vnriinis  sirnlliir 
ilclt'li-'i'iiius  iiilliU'iii'tia.  Y'lr  a  fi-w  ihiys  11  lo^tl  in  weiitli',  and  Ihi-n  il  ^iiiddrnlv  died. 
TtiiTP  IS  iKi  iliiuld  llii'il  il  vfus  iiiialdi'  III  ivillistiinil  Ihe  amouiil  of  liaiitlliiii;,  wliirli  wimld 
liAvr  done  iki  tiarni  lo  iin  older  inlknL 

Light. — The  premature  infant  should  live  in  comparative  darkness 
iluririfT  Ihe  eiirly  weeks  of  ils  life,  l/l^'hl  is  not  requisite  for  the  develop- 
ment of  Ihe  infant  in  Ihe  nirlier  stafjes  i)f  its  exjslence.  and  too  much  li^rhl 
will  impair  ils  vitality.  II  i-^  imporlani  lo  adapt  Ihe  lit;hl  hi  Ihe  .shtgc  of 
its  (levclopment.  and  gmdiially  to  lU'eustom  it  to  inon_-  liffhl  as  il  arrows 
older. 

Sound. — In  Uio  normal  intra-iilerine  conditions  the  infant  is  very 
slit^itly  exposed  to  sound,  and  all  its  functions  arc  adapted  tn  silence 
nithcr  than  to  the  many  noises  which  unavoidably  surround  it  in  the  ex- 
leniul  world.  We  should  therefore  so  arrange  liiat  from  the  rninuie  it  is 
bont  it  is  protected  frnm  noise. 

I't'l-fi;.  TKSII'KRATritl:.  AM'  HEjiilllATION, — We  llrtV  llol  VefV  I'Xa'  I  niopls 

of  Ihe  uveruKc  pulse  lemperatup'.  and  resplralion  liumd  in  premature 
inbnts.  Tliese  infants  seem  to  pn-senl  ntther  irrejrular  types  of  lemper- 
iduri'  and  pulse,  us  well  as  of  respinilinii,  Thry  have  to  be  so  careftilly 
liRiidled  lliat  observations  as  to  these  physical  si^ns  nmst  be  mad'-  with 
tm'at  niulion.  The  main  poini  in  n^^d  to  these  three  condilions  of  the 
pl-emalun-  infant  is  tliat  Ihey  aiv  all  represeiiled  by  irrejriilarity.    Th*-  Wi- 
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peraturt  of  (he  pr'-'iriHturt-  inrani,  wlieti  it  has  onto  begun  lo  (taiti  in  weigliT 
ancl  to  thrivi-,  is  iisuully  u  lillk'  altuve  Ihc  nuntiul  tcnipLTuture  of  the  inrant 
at  term.  Before  it  lias  begun  tu  ^ii  in  weif^lit  and  when  its  vitality  is 
much  depressed,  tin-  teni[»eratiire,  as  would  naliiratly  be  pxpeet«Ml,  is  rather 
below  Ihe  normal  sUindanI ;  and  we  should  watrh  lliis  sijrn  wilh  tlie  greal- 
esl  solidtudc,  as  a  derided  and  eontinuous  dejiression  is  uflon  irKlirative 
of  appront'hiii^'  deatti.  The  pti/»c  is  difTieult  to  take  in  the  pmmature 
infani,  and,  as  a  rule,  is  somewhat  quicker  than  in  the  infant  at  ttrm. 
The  nsjihntioHs,  irrcgnlar  in  the  infant  at  term,  an-  still  more  irregular  in 
the  premaltJPe  Infant,  at  limes  being  rapid  for  a  few  seconds,  and  then 
IxTomiMt.'  iiliiKist  irnperceplible  fcr  some  nnnules. 

APPEARANCE  AT  BIRTH. — The  picture  of  a  premature  infant  in 
the  e-arly  days  of  life  is  quite  eliaractcrislic  Uesides  its  very  small  size. 
OS  shown  in  Fig.  61,  where  the  size  is  conii)ared  witii  the  nurse's  hainl, 

Fio-  '■•[. 


Infant  rirviDkCurv  ml  kvvuIIi  mouth.    BlrtJi-nrl^lil,  I'M  ^niniiH.-*.    Ax>'.  lu  <!*!>  ■  wulgbt,  1  jio  jtimmmB. 

it  shows  in  varying  degrees  an  absence  of  the  lite  and  vigor  wliicli   is 
seen  in  the  fully  developed  infant  at  term.     U  is  emaciated,  its  skin  bring 
soil,   wrinkled,  and  showing  very  little  subcutaneous  fat.      Its  head  is 
lai^e,  its  alidonien  broad  and  distended,  and  its  limbs  puny.     According 
to  the  stage  of  its  development  it  may  or  may  not  tiave  the  remains  of  the 
hair  (lanugo)  on  its  body  which  was  present  in  uterine  life,  and  in  like 
njanner  its  nails  njay  or  may  not  be  well  formed.     Its  face  has  a  senile 
exjjression   and  it  is   tori>id   and   extremely  somnolent.      The   eyes  am 
closed.     Its  cry  is  very  feeble.     The  suri'are  temperature  is  usually  cool 
the  extremities  seldom   move.     The  respiralions  are  very  supertieial  and 
irregular.  nUen  ceasing  altogeUier  for  a  few  seconds.     The  power  to  suck 
and  even  to  swallow  is  often  slight.    These  signs  evidently  indicate  that 
Uie  vitality  is  very  low.  and  if  the  weight  \s  hclow  three  or  four  pounds 
and  the  length  less  than  eighteen  or  nineteen  inches,  that  the  functions 
and  organs  arc  not  developed  sufllciently  for  use,  and  lliat  unless  unusual 
care  is  taken  in  the  treatment  of  such  cases,  they  will  soon  die. 

TnEATMENT. — The  Irealnienl  of  a  pn'inature  infant  should  he  begun  at 
once,  as  every  minute  of  the  exposure  to  which  infants  at  ti^nn  are  usually 
with  salety  submitted  is  of  the  greatest  danger  to  the  premalnre  infant,  and 
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,lly  enhances  ilie  difficuKy  of  saving  ils  life.  The  bodily  tomperature, 
on  which  the  vitalily  is  dependent,  is  reduced  ver>-  rapidly,  and  exposure 
lo  such  conditions  as  are  abnormal  to  those  of  intra-ulerine  life  and  to 
undeveloped  organs  is  to  be  at  once  guarded  a^nsl.  The  ahnonnal 
conditions  to  be  avoided  are  light,  sound,  tonch,  cold  and  impure  air.  To 
accomplish  this  the  following  nites  are  indicated: 

I.  There  should  be  a  receptacle  which  shall  guard  tlie  infant  from  the 
deleterious  influences  of  extra-uterine  life. 

II.  The  receptacle  should  be  such  that  it  can  be  obtained  quickly  and 
transported  rapidly,  and  therefore  should  be  kept  at  some  central  and  con- 
venient station. 

III.  The  place  where  the  receptacle  is  kepi  should  be  free  from  the  in- 
fluence of  any  disease. 

IV.  The  receptacle  should  be  so  constructed  as  to  make  il  possible  for 
it  to  be  absolutely  cleansed  and  disinfected  each  time  after  it  lias  been  used, 
hence  it  should  be  made  of  metal. 

V.  The  receptacle  should,  as  soon  as  the  Infant  is  placed  in  it,  be 
under  the  observation  of  Iraini'd  nurses  night  and  day. 

VI.  The  food  for  the  hifant  .should  l-e  regulated  with  the  greatest  pre- 
cision, with  the  closest  attention  to  minute  details,  and  if  possible,  at  a 
milk- laboratory. 

VII.  The  premature  infant  should  not  be  bathed,  but  should  be  rapidly 
covered  with  warm,  fresh  sweet  oil,  and  wTapped  up  in  absorbent  col- 
ton,  only  the  face  being  left  exposed.  The  cotton  around  the  buttocks 
should  be  separate  from  llial  around  the  body,  head,  and  upper  exln-nii- 
ties,  so  that  it  can  be  changed  oftener,  as  after  the  discharge  of  urine  and 
feces.  The  renuuning  cotton  need  not  be  changed  oftener  than  once  in 
forty-eight  hours,  and  at  each  change  of  cotton  the  oil  ran  be  reapplieit. 

It  will  be  found  that  the  cotton  is  remarkably  deajishig,  and  will  ob- 
viate entirely  the  necessity  for  using  water.  The  cotton  and  oil  should  be 
thoroughly  warmed  before  being  used.  The  infant  should  not  be  re- 
moved from  ils  receptacle  when  these  changes  are  being  made  or  when  it 
is  fed.  The  surroundings  and  receptacle  should  be  adapted  to  the  indica- 
tions just  slated.  All  Ihe  possible  causes  which  may  reduce  the  vilality 
must  be  Ihonuighly  understood  and  ob\ialed,  and  it  must  be  apprt-cialed 
that  a  failure  to  recognize  and  obviate  any  one  of  these  causes  may  defeat 
Ihe  benefit  which  should  arise  from  attending  to  all  the  olhers.  The 
premature  inlani,  therefore,  should,  so  far  as  possible,  be  reslored  !o  llie 
condition  that  it  has  been  forced  out  of, — namely,  a  condilioii  of  darkness, 
silence,  warmth,  and  a  medium  free  from  physical  shock  and  palhogenic 
miero-otvanisma. 

Woiffht. — It  in  imfioriant  to  remember  that  the  weight  of  premature 
intants  of  the  same  age  varies  at  birth,  just  as. wo  have  seen  m  the  case 
of  Inhnls  bom  at  term. 

In  treating  these  cases,  oljservance  of  Ibeir  weight  is  of  Uie  greatest 
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iniporiance,  anH  until  we  havp  obtained  a  regular  progressive  daily  in- 
iTt-ase  in  tlieir  weiglit  we  are  in>ver  sure  that  they  are  lliriving  sunicienlly 
to  live.  The  daily  gain  which  ttie  premature  infant  should  make  has  na 
yet  been  detennined,  but  it  is  uiucli  less  Ihan  is  expected  when  an  infani 
is  born  al  full  term,  and  may  be  staled  in  b<'  about  10  tu  20  grammes  (J 
lo  3  ounce).  Any  decided  loss  in  weight,  sueh  as  30  to  40  grammes  {1 
to  IJ  ounces),  beyond  what  would  (M-cur  from  naliiral  causes,  should 
make  us  loot;  upon  the  infant  as  being  in  a  ciiticat  condition  and  imprfsa 
upon  us  the  importance  of  taking  active  measures  to  prevent  further  loss, 
This  loss  in  weight  must,  as  it  is  relatively  so  small,  be  carefully  adjust 
to  the  loss  which  naturally  occui-s  from  llie  ftecal  discharges.  Thus,  the 
total  ajiinunt  of  loss  in  weight  from  tlie  fa-cal  discharges  may  amourd  in 
tliese  premature  infants  lo  from  30  to  fiO  grairunes  (1  to  '2  ounces)  for  each 
fa-cal  discharge,  and  this  may  entail  a  eunsiderable  loss  of  the  infant's 
weight  iji  the  twenty-lour  hours  beyond  that  occasioned  by  defective 
nutrition. 

The  knowli'dge  of  the  daily  weight  of  a  premature  infant  is  the  prin 
cipal  index  of  the  changes  in  its  vitality  which  occur  very  rapidly,  and 
is  by  the  weight  that  we  are  guided  in  our  daily  adaptation  of  the  food 
the  inranl's  condition,  and  are  also  informed  as  lo  whether  greater  or  I 
warmth,  more  oxygen,  or  stimulants  are  indicated. 

The  handling,  however,  which  is  usually  necessary  to  obtain  I 
weijjiil  is  dangerous,  as  il  reduces  Ihe  vitalily.  This  danger  should 
obviated  by  having  the  r'Tejitacle  balanced  on  correct  and  sensilive' 
scales.  The  pR'iTialure  infant's  life  is  so  dillieult  to  presen'c  that  w 
should  make  use  of  every  device  which  our  ingenuity  can  suggest  an 
which  is  within  the  limits  of  possibility  of  the  especial  case  which  we  ar 
called  upon  lo  treat.  The  recepfai'le  for  the  immediate  occupation  of  tlie 
newly  bom  premature  infant  therefore  becomes  a  very  important  |>art 
of  llie  Iri-atment. 

Receptacle. — In   the  treatment  of  premature  infants  only  one  of  th 
principal  methods  of  nuiinlaining  their  viability  usually  receives  nuich  at-- 
lenlion.     II  is  commo[dy  supposed   tiial  if  the  atmosphere  which  sur- 
rounds the  infant  is  kept  al  a  sulllcienlty  high   temperature  all  lliat  is 
requisite  has  been  done  for  its  safety.     Tliis  is  sometimes  accomplished 
by  placing  the  infant  in  a  room  where  the  temperature  is  as  high  as  th 
nurse  in  chaise  of  it  is  able  to  endure.     Tliis  procedure  is  necessarily  , 
very  uncomfortable  one  for  the  nurse,  and  at  limes  renders  it  almost  im-j 
possible  for  her  to  use  her  mind  intelligently.     It  also  rer|uires  a  mucti 
more  frequent  change  of  imrses  than  would  be  Ihe  case  if  the-  atmosphere 
of  the  room  were  cooler.     Another  means  of  preventing  undue  loss  of 
heat  is  lo  wrap  the  infant  in  cotton-wool  and  place  il  in  a  basket  lined 
with  fell  or  quilled  cotton,  the  heat  being  supplied  with  hot-water  bottteal 
or  heated  by  the  eleclric  healing  pads  sold   under  the  nann;  of  eloctro 
llierms. 
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Incubator. — hifuhators  have  bicn  used  for  many  years  in  rlilTerenl 
parts  of  tliy  worltl,  notiil)ly  in  Paris.  Tliey  an*  uf  dilTtreiil  rurins,  soiiie 
betler  adapted  than  others  for  carrying  out  the  diil'epent  factors  of  Uie 
Iirobleni. 

The  name  incubator  is  a  misnoruer.  fur  iricultatiuii  means  halcliiiig, 
and  in  the  precise  sense  of  tlie  word,  the  premature  infant  is  already 
hatched  and  lias  been  in- 
cubated. What  we  ac-  Fi".  82. 
coraplish  by  this  appara- 
tus is  analogous  to  what 
is  done  to  keep  up  the  arti- 
nial  heal  and  preserve  llie 
lives  of  young  chickens 
afler  they  an.' hatched,  and 
the  name  hrootlir  would 
be  more  applicable  to  ma- 
chines devised  for  pro- 
serving  the  lives  of  prema- 
ture infants  tlian  the  term 
iiiciihalor.  The  word  in- 
cidjator  is,  however,  so 
generally  used  to  repre- 
sent an  apparatus  in- 
tended to  preserve  tlie 
premature  inlanl's  life  un- 
lil  it  has  allained  the  a;^e 
ol  two  liundred  ami  figldy 
days,  that  it  will,  in  all 
probability,  fur  the  jircs- 
ent  be  retained. 

Several  varieties  of  in- 
cubators are  now  nianti- 
fselnreil.  The  ai-com- 
panying  cut  (l-'ic.  ii'.i) 
shows  the  genenit  prin- 
I'iples  endinilied  In  Die 
ronstrurlion  ol"  some  of 
(hem.  U  is  made  by  the 
Hospital  Supply  <'iini|>aiiy 
of  New  York : 


.1  •«  funnel  tl,  hc»(liig  POtb ;  f.  ■IcIintlDg  LJimiilnr  j  It. 
Utltci;  of  <  L'cll>,  >'.  g;u  Uiiiwii  liunii-i ;  tl.  wi-ii:hi  i<>  IbiIukv 
i-ovi-r,  //.  toYtrninLrchftialmt:  AML.rmnmn-lcr.  /.,  liygHinietpr . 
M.  swinging  wirvuiullrva;  ,V,  riffulKlor  .  O,  ulr  LiiltlMiiuioi^Ird 
Willi  ruiiiitl  .1 ;  H.  |>lHle  liidupvrw  Ibi-Hlr^  >',  tlldinii  wlintnur  -. 
I  ,mt^'<eU-.  £,  |j»j  [or  wiiiir,   1',  wheel  iii  (iidliwlomrreiil. 


muDTIom,— BaTlngpii[iipthgliiciih«(iir<u>howiib}  Ibc  UluMratlou,  ixljiut  (lii-  wfihMCIJbo  m 
follow  Ihcoiitrt/t  (Ut  t.>lL,kU^  IbjbLlr  <*■'  il'<'  l"p4.>T  clm(Dl>vr('~F  miiki:  a  Bliori  I'Iri'iiil  \ty  plMctng  n  |Hlh'p 
ol  mcUl  <  knife  lilsJi-,  key  rW  )  iiTc<r  Uir  lilnilliiK  i>i<l>o[  Ihv  Ilii-rmoiurlf  r  f  (r.>,  u,  tat  il  llii'  ivkuIbIut 
work*  Ifrv'^vr^y,  1>y  thkitil'  i\ic  w\wr  i  tl '  U  Itili  ulinulcl  not  \v  %Uv  ciial',  iii"vv  (lit  ^vvtylit  nci^nllriKly 
futKiinl  >ir  IwkwiM  i'lK  klvurtii^nt  iHiin»i  In  Hit  liimitl  i.-lj  riiclaiic  l>.  la  In'  nlliil  lulf  Willi  I'liiir 
Wktarvi  iiii|>ui  inriliKire  Ui  ll>c  air.  LIkIii  iIihrih  liiini<-r  it')  in  bnil  Hid  nlr  In  Ilio  oliunboi  {I'l.  Tt» 
IWaU>l  alf  |iaaa  UiRHich  thr  lubvf  AJ«nd  lietta  Iho  air  In  tli*  tnaubalor.  whii'h  dispens  iindEr  Uui 
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pUtc  (I/)  niiil  riv'i  l-  iii><»-  llirmiitli  ll><--  rljIiDiipy  Whi'U  tho  hIi  U  lulllrlenll;  heual,  ihcrc  will  Ik  • 
nviilnr  >'iirTi?iii  ol  ll>c  ali  nrhlch  li  liiilioatp<1  >>y  Ibu  mlatlnii  of  Ihr  whci'l  hi  t)ie  lo|i  ffluM  i>iirt  •>[  Uie 
chimuey.  WliBti  ihe  tlipnuoraolcr  rt«isU'™  fclnuit  S»o  K..  imt  Ihp  l<«by  In  tliK  Inciihaiot.  At  W  tcminTit- 
tiire  Ihe  metriirv  comi*  In  contaei  wllli  a  plnliiium  wire,  n-hlch  it  ronnpciod  with  llic  rpifiilntor.  Thl» 
cKiaa  Ihe  fovi'T  !  U I  !.>  be  ml*e.l.  Thr  liol  air  fcapis  from  Itic  chwolicr  ("'.■),  lowi-rtiii;  liie  li.':nt>ptsCure 
in  Ihe  till' ulMti'r,  IS'ltcg  the  cover  i'iinii-i<ti»tn  atnui  r>iunlnf[  Ihe  hot  air  in  |««  an  lielori',  thniugli  tlic 
tubi*  (Bl,  H-hlc  h  InireiiN-.  uiieiv  tlipli:mpctitmre  up  lo«P  The  lempenitiirc  tan  aim  I*  regulnled  by 
movliig  Ihc  burlier  up  ur  down  Ihe  rod  t  T) 

When    il  is  impossible  lo  obtain  an  inrubalor  al  oiut;  for  prpsorving;! 
tht!  pmiiaturo  infant's  aiiinuil  lieal,  il  t^aii  be  treated  in  lla-  way  already 
referred  lo,  by  placing  it  in  a  room  in  which  the  temperaluro  has  been 
raiseil  as  bifili  as  ciui  be  efjmroi'lably  borne  by  the  nurses,  and  in  a  basket 
heated  by  liol-watiT  bottles,     Sueh  a  ease  is  represented  iu  Fig.  63. 

Fio.  Its. 


Infunt  premature  at  twenty -elgblh  wevk.  BIrib- weight,  liw  amninnBL  AKt.  11  wi-elii.  Tnattva 
ill  lutti'l  heated  by  lioi-wnUT  Uittli*.  Teinfitnuiin-  uf  air  In  Ijatliet  shown  by  thannometer  intmiiitici 
lielweeii  the  ilrte  of  Uie  Innln-t  uiil  the  Iplorikel. 

No  incubaliir  liJis  yet  been  devised  whifli  laii  I)e  eallcit  ideal.  The 
problem  ofsupplying  a  rereplaele  in  which  a  constani  leniperalnre  ran  be 
maintained  is  met  by  such  a  i-onlrivance  as  that  just  descritied.  Thi- 
objerlion,  however,  lo  (his  and  lo  similar  ineubators  is  that  Ihe  infant  is 
obliged  lo  bn\Tllie  air  which  is  of  the  same  temperature  as  that  in  which 
it  lies.  It  is  very  doubtful  if  such  a  condition  is  desirable.  We  believe 
Ihat  llie  ideal  re(]i]ireiiients  call  for  some  means  of  niaintainini?  about  (ho 
inihni  an  almosplir-re  which  ran  be  repnialed  lo  any  leniiicnilni-e  thi' 
pbysirian  ronsiilers  necessary,  bnl  that  the  air  wliich  the  i  hliit  lirealhes 
should  be  pure,  fresh  and  considerably  lower  in  temperalure  than  tlial  of 
the  iiiciiliator.  Our  recent  experiences  lead  us  (o  favor  in  [iriviile  praclico 
a  padded  crib  or  ba.sket  such  as  has  been  described,  allhuiigli  many 
objei'tions  c^in  be  raised  against  (his  iiielhod  of  trealineni. 

Temperature  of  the  Incubator. — Tlie  temperalure  al  which  the  baby 
thrives  best  varies  in  dilt'erent  cases,  according  to  its  age  ami  vitality,  and 
there  is  great  difference  of  opinion  among  authorities  as  to  (he  proper 
range — Ihe  fundamenlal  principle  of  the  incubator  is  In  niainlain  a  normal 
body   (emperature.     We  sliould  (lierefore   not  allow   tlie  inliinrs  recta] 


tornperaturL-  to  sliow  a  ^reak'i'  variation  iliaii  fruin  aiJ.l"  lo  :)7.2''  (.'.  (97°- 
ilH"  F.f.  Siibnonnal  tempi' rat uros  must  be  treated  Ijy  niisinj;  Hit- lompera- 
ture  of  tiie  incubator,  or  by  warm  baths,  as  rfeoinmeuded  by  Budin.  An 
elevated  rrdal  temperalure  is  an  indication  to  lower  the  temperature  oF 
the  InLubalur.  There  is  great  danger  in  maintaining  loo  Jiitrli  an  incubator 
temperature.  Hyperpyrexia,  gaslrie  or  inli'stinal  indigesticin,  cyanosis, 
restlessness,  perspiration,  sudamina  ami  rapid  loss  in  weight  may  all  be 
due  lo  excess  of  heat. 

If  we  were  to  formulate  a  general  rule,  we  would  let  the  initial 
temporature  of  the  ineubator  be  determined  by  the  weight  of  llie  iiifaiil. 
When  it  weighs  ICMlO  grammes  or  less,  the  lemperiilurc  should  be  -lo"  t". 
{J*.>°  F.);  when  l-'tOO  granmies,  it  should  be  3:J.:i°  ('.  (!".)"  F.);  when  '20(H) 
grammes,  it  should  be  29.4*  0.(^5°  F,),  The  subsecpieni  temperature 
must  be  determined  by  close  observation  of  the  symptoms  and  varies  with 
the  condilion  of  the  infant.  The  smaller  the  child,  as  a  rule,  the  slower 
one  should  be  in  reducing  the  lemporature  and  Iho  longer  one  should  con- 
tinue the  use  of  the  inrubalor.  Four  to  eight  weeks  represents  the  usual 
period  of  incubation.  One  cannot  be  guided  wholly  by  the  age  of  the 
child. 

Nurses. — ^Tlie  inculiator  is  not  intended  to  obviale  the  necessity  of 
skilled  nursing.  On  the  contrary,  a  nurse  should  he  in  constant  attend- 
ance night  and  day.  She  should  have  all  the  details  of  the  infant's  cure 
and  Ihe  mechanism  of  the  incubator  explained  to  her  niiimtely,  fur  an 
emergency  may  arise  at  any  lime,  and  always  re<iuires  t<»  be  dealt  with 
iij  I  mediately. 

The  incubator  supplies  the  means  for  exact  treatmeid,  but  intelligent 
niiddH  and  trained  gentle  hands  are  indispensalile.  The  nurse  should  fre- 
quenlly  observe  the  infant  through  Ihe  glass  lid,  and  should  be  certain 
Uiat  the  anemomeler  is  in  constant  motion. 

The  necessity  of  constant  watching  and  hourly  feedings  is  such  that  for 
the  lirsl  lew  weeks  two  nurses  are  essential  lor  the  proper  care  of  the 
baby.  It  in,  moreover,  of  the  greatest  importance  that  they  shuuld  have 
had  previous  esperk-nce  with  preinature  infants.  The  niaTiagement  of 
Ihese  cnsi'S  presents  dinicullii-s  not  onhnarily  met  with  in  the  care  of  in- 
fiiiils  born  al  hrnt,  and  il  reipiires  a  nurse  who  has  a  knowledge  of  tlie 
jtoKsible  ennrgencies  and  who  is  ca|iable  of  dealing  with  them  promjitly 
and  inleltigenlly  on  her  own  iriilialive. 

Ar■r■AR,^Tl:s  ("on.seitkii  Willi  Tin:  l\e(riMToii. — A  slelhosiope  wilh  rnhlK-r 
nrnis  and  small  cup  is  Ihe  best  adapted  for  examirnug  the  iid'anl  in  the 
Inciibafiir.  as  il  can  be  bent  in  any  direction,  and  is  suited  to  Ihi'  infiintV 
sizo, 

A  piece  iif  ihirk  cloth  should  be  kept  over  the  glass  lid,  or  Ihe  tup  nf 
Ihe  padded  crib,  In  exclude  the  liglil,  while  Ihe  sun  slciild  he  allowed  to 
shine  fn-ely  inln  the  room.  The  uir  in  Ihe  room  slioniii  he  In-qiieidly 
duitiged  and  kejtt  as  pure  as  possible.    The  room  should  be  absolutely 
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tbee  ftxjiii  dust  and  should  only  loiiluiii  scimo  pulishcd  wocxl  i-liairs  and 
tables.  The  door  should  bt-  ban,  and,  irpossibk',  or  polished  hard  wood. 
The  lui-'lhud  i>f  feeding  Ihe  infant  in  tlie  iniubalor  is  iiuporlanl.  It  frt>- 
(lUcnlly  liappens  that  Ihe  premature  inTaiit  is  loo  weak  not  only  to  suck  the 
breast,  but  also  to  be  Fed  from  Ihe  bottle.  In  such 
cases  it  IS  cusloniary  lo  use  a  spoon  or  a  iriedieine- 
dnipiRT.  These,  however,  are  not  always  satisfactory 
instrumenls.  The  food  is  liable  to  he  spilled,  Ihe  spoon 
or  dropper  has  to  bo  fre<|UL>nlly  filled,  and  much  lime 
is  taken  lo  complete  Ihe  feeding.  The  doorof  lite  incu- 
t)ator,  also,  should  not  be  kept  open  for  a  longer  time 
tlian  is  necessary.  We  have  made  use  of  a  devico 
suggested  by  I)r.  Ureck.  II  is  simply  a  glass  cylin- 
der Fig.  Hi),  1*2  cm.  (4J  inches)  long  and  2.4  cm.  (t 
inch)  iTi  dianu'ler.  The  cylinder  is  graduated  to  2  c.r. 
(J  drachm),  and  holds  36  c.c.  (9  drachms).  It  is  shap<->d 
at  one  end  so  as  to  have  a  small  rubber  nipple  fitlc-d  to 
it.  Tlie  large  eml  is  covered  by  a  rubber  roL  The 
rubber  col,  which  has  no  holes,  acts  as  an  air-reservoir, 
and  by  simply  inlroilin'ing  the  small  perforated  nipple 
into  the  moulh  and  gently  pn'ssing  the  rubber  col  the 
r<iod  is  slowly  f.iiv(-d  down  the  inliuit's  thrrwl,  wilhout 
(-lii)king  it  and  wilhoul  obliging  it  lo  suck  or  ii|)p<in<ritly 
to  use  any  I'd'ori.  To  lill  Ihe  lube  Ihe  rubber  iiipph- 
and  col  ajT  removed,  and  llie  required  aujount  of  food 
is?  poured  in  at  llie  large  end,  while  the  small  end  of  Uie 
cylinder  is  plugged  with  a  rubber  stopper  shown  in  the 
ligure  beside  the  I'ei'der. 

This  meliiod  of  feeding  is  especially  desinilili-  for  a 
weak  premature  infant  in  an  incubator,  because  il  entails 
no  loss  of  strength  on  the  pai-t  of  the  iiifanl,  and  cuii  hi- 
easily  managed  by  Ihe  right  baud  of  liie  nui-se.  while  bur 
left  hand  supports  the  infant's  head.  This  method  is  ^ar  iireferable  (o  that 
of  gavagp,  which  is  not  so  easily  managed  by  tlie  nurse  and  is  more 
exliausting  lo  the  uifant 

fooD. The  feeding  of  premature  infants  should  be  as  exact  as  pos- 
sible. If  the  infant  is  vigorous  euougli  lo  suck,  and  if  the  breasl-milk  is  of 
proper  quality,  that  is,  not  loo  strong,  the  infanl  can  be  put  lo  the  breast 
every  one  and  one-half  hours.  We  must  consider,  however,  certain 
disadvantages  of  nursing  premature  infaiils  which  do  not  arise  iti  the 
nursing  of  inlanls  at  term.  Freipient  nursiJig,  such  as  every  hour,  wlij.li 
is  so  otlen  required  with  premature  infants,  lends  to  disturb  the  quality  of 
the  breasl-miik  and  to  increase  Hie  solids.  This  is  often  disastrous  lo  Ihe 
infant,  as  the  least  overtaxing  of  its  digeslion  may  jirove  fatal.     X, 
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^ain,  llii^  (irrinalun-  infaiil  can  Dflt/n  iliiT'-sl  (inly  iimcli  lower  (HTrt'iilagt's 
of  fal,  sugar,  arni  jiroteids  llian  are  founcl  in  normal  lirfasl-niilk,  50  lliat  a 
normal  milk  may  prove  falal  by  being  too  strong.  11  is  tlii;rt'fore  usually 
advisattle  at  the  bcj^inninf;  to  willidraw  tlu-  breast-milk  by  means  of  a 
pump  or  by  milking  with  tlie  fingers,  dilute  it  with  one  nr  hvo  parts  of 
water  and  give  it  with  a  Brerk  feeder.  The  laboratory  method  of  feeding 
with  exact  and  low  percentages  gradually  increased  is  the  most  rational 
and  praclical,  especially  if  the  infant  is  too  weak  to  nurse  at  the  breast,  or 
if  good  breast-milk  cannot  be  oblained. 

Calorio  Need  of  Premature  Infants. — The  caloric  need  of  a  premature 
infant  is  refatively  ^Tu-ater  than  that  of  a  rull-terni  infant,  partly  because  it 
digests  and  absorbs  a  smaller  proportion  of  the  caloric  value  of  the  food 
digested,  and  partly  because  it  loses  heat  faster,  owing  to  its  relatively 
larger  surface  area.  Morse  and  others  have  shown  that  the  gain  in  weight 
is  not  wholly  a  matter  of  calories,  as  of  two  infants  taking  the  same  number 
of  calories,  one  may  gain  two  or  even  three  times  as  much  as  the  other, 
Budin  slates  that  most  premature  infants,  after  the  tenth  day,  require  an 
energy  quotient  of  120-KtO  (when  breast-milk  was  the  food  used)  to  in- 
sure a  steady  gain  in  weight.  Zahorsky's  investigations  support  this  opinion. 
It  is  doubtful,  however,  if  any  dcfinile  rule  can  be  laid  down  as  to  the 
caloric  needs  of  premature  infants,  even  as  one  cannot  assert  that  any  one 
percentage  combination  of  milk  is  of  universal  application.  The  gain  in 
weight  is  dependent  upon  tlip  digestion  and  metabolism  of  each  individual 
baby,  and  we  know  that  these  condilinns  ai-e  influenced  as  much,  if  not 
more,  by  the  proportions  of  fals,  sugar  and  proteids  which  the  infant  can 
digest  as  by  the  caloric  value  of  the  food  as  a  whole.  This  is  as  true  of 
premature  infants  as  of  those  who  are  full  term. 

If  one  knows  llii'  iii-rr('Mlii|("  composilion  -if  Ihp  fmw!  one  nmy  easily  psiiitiale  iU 
rulnrii-  viitiii*.  Iiy  ri'iiiiriliii^  IIh'  hoiit  vnlue  ufllii'  fil  ;>l  9.3  calories  to  each  (i;riimiii<f,  ami 
llie  |>rol'^ii1'<  iiiiil  ?ii^r  us  4.1  cnlnricf  In  eurh  i;raiiitn>-.  If  llie  Iwenly-foitr  hour 
Uiiouiil  iif  tiiiiil  is  eEliiiiiilril  liy  Hie  rules  given  lietuw,  |iAg>>  202,  Uie  number  of  valoriei 
itiKestiii  is  til)(aineil  by  niulli|ilylni^  llii>  citloric  vnlur  of  llii^  fnoil  by  the  number  of  cubic 
wnlimi'Ires  tiiki-ii. 

Till  "ifr-jij  i/tui/ienl  is  (lien  enli-ulnled  by  Oiviilitig  llie  liunil>er  of  calories  in  Hie 
Iwcnly'rmir  lidir  nnioniil  by  (lir-  li'i.iy  wi'ight.  II  Ulerefure  re|ire?enl«  Hie  number  of 
calorifs  [ht  kilo)iniin  of  bi'dv  w»l^bL. 

Emmjdr:  A  preTnalnrc  infant  weighs  IWHI  grammes,  on  the  tenlh  day.  The  ilailjr 
(|iiaTiliIy  of  fiirni  is  IH<iO  -i-  >i    :  %><)  iM'.    Tlie  cabiric  value  of  btvaet-milk  is  650,    The 

vm-rgy  <|ii'ili(«ni  iH  llicrvlnrc  380  '■   iWl  -^  IHOO  =  130. 

Amount. — The  amount  of  I'oixi  ti>  be  given  at  each  feeding  is  very 
im|ioriarit.  By  referring  to  the  weights  and  gastric  rapiicities  of  the  pre- 
mature infants  already  described  (Figs.  57,  58,  5Et,  jiage  251)  it  will  be 
seen  hinv  misleading  is  tlie  weiglit  of  the  infant  if  we  take  it  as  an  exact 
index  of  Ihe  gastric  capaeily.  We  must,  however,  take  the  weight  into 
account,  as,  from  even  the  imperfect  dida  at  our  comniand,  the  weiglit  nf 
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|ir'-iii:itiin'  inriihls  ii|i|i«-iirH  Id  In-nr  n  <lt.H-iil(tl  rvlalkin  to  (heir  gastrir 
''ii|iii>'il>.  W—  sliftiii'l  111  least  l»>  iiion.*  iiirliiit'd  to  increase  rapidly  tlii^ 
iiiili.il  ;itn'(iiiil  'if  riMHJ  ^'ivi-ri  in  ilit' ruse  uf  an  iii&nt  of  lai]^  woight  than 
ill  >li;(l  itdt  xiiiiill  (IIII-.  It  Ls  iH-tliT  li>  hitrjii  with  too  small  rather  than  luo 
Lir/>-  ii  ijiiiipiljly.  Ily  wiiti-liJiif;  runTiilIy  for  si^iis  ot  hun(^r,  a  dcsin.- 
<.<.liiih  tli>-  inritiil  <-\tiri-sscs  hy  rt-i-lili!  but  foiiliiiuous  crii<s,  whii-h  slo|i 
nli'ii  Ml'-  r<ii>il  i><  ;:ivi'ii  In  il,  wc  i-iiri  ^innliiiilly  incri'asc  Ihc  amount  until  it 
v.i'i  iiH  Im  ».inl  il  ill  nriiliir  iiiltTviil:',  ifi  siilislieil,  and  slopps  quietly  duiin" 
Mk'  idhrviiU  Mrif'i-iiitit;. 

!;>■  pli-rriTit'  III  llic  fii'liil  stoiniK'hs  n-pn-sented  in  Figs.  57,  58,  59.  (jo 
jk'i/f  -I  :;.'il,  il  will  lii>  innlrrsliKHl  lliiit  it  is  safer  to  bifiin  with  4  or 
■'i  I  < .  i.i|i'>iil  I  ilr:irlinij  iiiiil  {.'nuliially  lo  iiicn-ase  tiio  amount  up  to  a  point 
wlnri'  urir  V  rv  jiii|iiTri-''t  kiiovvli-iip'  on  this  subjit'l,  dorivoil  partly  from 
III''  SM  i^-lil  III'  111"  iiiliinl,  iii;<k'-ii  us  hrlii-vi'  tliiit  tlie  sloiiiarh  is  full,  than  to 
luviii  ill  iiii'i'  i\illi  till- l.-iiyiT  iiiuDiiiil.  It  is  iilisolutcjy  net'cssary  that  we 
slidtilij  :iv"i(|  mikIii"  ilisli-itliiiii  (it  tin-  ftoiiiaili.  as  this  may  prove  fotal. 

/.iliiir  'Ly  i<lh-i--i  IIim  fiilldwiji;,'  pracliiul  mil's  for  tliosc  who  do  not  wish 
til  I  ;ili  III. ill-  till'  ijiirly  irtii'iiiui  iif  r<ii)i|  1)11  till'  J>>isis  of  the  eiiei^  quotient : 

I.  ji'tiifi'  itii-  jijitli  il.'iy  -hiv'iili^  th(>  wi'i^'hf  ofthe  infant  by  seventy  (70) 
mill  iiiiilli|>l\  III"  <|ii<itii'i]t  hy  till-  ii^'i'  Jllll^)  two  (i). 

II.  An-  r-  III.'  Ii'iilli  il.i>  -Divi'lo  tin-  lioijy  wv'i^Ui  by  live  ('>).  This  rule 
\\:i-<  |<t-<  \i'iit--l;  r'>'i<iiiiiii<'ii(h'i|  liy  llii'liii.  'I'lii' iiriinunt  of  each  feeding  is 
IIji'M  I  ;iI'  iiNiI'iI  liy  ilivi<liii;r  ||iis  twi'iily-Diur  lifinr  amount  by  the  nunilicr 

'>t'  r''i'iiiiit.is, 

Iiit^TviilH.  --'I'll'-  |ir-i-jjiiiliin-  iril'riiil'!^  sl<iiMai-li   is  Riiial),  and  is,   in  aJI 

[iru|i;j|ii/ilv,  ''iniili'd  'juirkly,  jiiiil,  as  fmirl  Is  iji-cfSKary  ffir  koeping  up  the 
iiiiiiiial  li';il  ri'i|iiir'''t  U<f  llic  iijaiiiti'iiiiin'f  nl'  ils  liTi',  the  iriten'ais  of  feed- 
ing,' sliiiulij  III'  riiiirh  slirip-l.'p-  l|i;tn  tliiisi-  (■'■qiiiri'il  for  Ihi-inrant  at  terni.  In 
1 1 II'  I  :irly  il.ivs,  II  ml  in  (jnl  wnks  of  lil'i',  wr  havi'  lotaid  that  it  is  better  to 
li'i-il  till'  iiRitiatiin-  inraiil  [■■■-iilaHy  i-vrry  lioiir,  nr  from  22  to  24  times  a 
(lay.  til  .'!  oi'  I  wi-'k.-;  all.r  liirlli,  if  il  is  fjaiiiirij,'  in  wi'iglit  and  is  digesline 
wi'll,  tlii'S'-  iiiliT\aIs  ran  In-  Irri^illii-ijcil,  ilii-  iiiEuiiiiT  of  fctHlirigs  beinir 
rcilii'iii  to  1  1  iir  K;,  ami  by  Ihi'  liino  it  jiiiivis  jil  linn  we  can  Usuallv 
iiiiiki-  Ihi-  I'l'i'dijit,'  iuliTvals  hvo  hours,  10  Iri-din^-.s  in  24  hours.  The 
snialliT  llic  iiiCaiit,  tin-  iiiori'  rn'f|rii'nl  uill  llii'  fci'driij.'s  be  as  a  rule. 

Percentages.— 'I'll.'  .anfiil  ailjiislim-iil  of  tin-  |iivMiatiire  infant's  food 
U)  its  ilip'slivi'  op^-aiis  is  ol'cvc.ti  grciil.T  iiiipurlami'  IliaJi  in  the  ciise  of  an 
infant  at  I, Tin.     Tii.-iv  is  mi  doirlit  tlial  if  \u-  i-iitisi.l.T  tlic  Iiyi»orsensitive 
condition  and  the  undi'vi'lo|,|.d  .elat.'  n{  lln'  dii.'.-s(ivi-  oi>raris  jiriiir  to  birth 
tlio  most  I'xa.'t  adjiislincnt  of  tlic  jViod  lo  llirsi-  (Ii;;i'slivi'  organs  is  abso- 
juU'ly  ncci'Bsary  wli.-n  a  wet  nurse  cannot  iw  oblaini-.I.     Tliis  adjustment 
is  best  ar<oiu|jlisli.-d  by  means  of  carefully  ].n-|«m'.I  pn'scriptions  at  the 
milk-IaboRitory.     Through  this  inslruni.-nt  of  |.r.'cisioii  thre«  important 
udvantag.-s  are  gain.-d :  (I)  we  insure  a  clean  food  free  Iron,  niicro-oreaii 
isms;   (2)  wo  can  obtain  low  and  properly  balanced  p.-n-eritagea  of  the 
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consliluents  of  lln'  milk;  (\^)  wv  have  at  anj'  lime,  Uic  (lowor  of  exactly 
varying.  Ui  wilhin  a  fraiiioii  of  one-half  of  one  [ht  ci-nt.,  (In-  |KTriMilagps 
of  the  Ihree  nmst  important  eli'merits  oftlic-  milk, — iiaiitcly,  llu-  fill,  Ihe 
sugar,  and  the  proteids.  In  adilition  to  these  latter  two  advuiili^t's  pos- 
sessed by  Ihe  subslitule  over  Ihe  maternal  inelliod  cif  fci^dintf  (ire  olliers 
ofalninst  equal  importance.  Oni.' advantage  is  the  absence  of  variation 
in  the  substitute  food  arising  from  emotional  causes,  and  another  is  Ihal 
the  infeni  need  not  be  taken  from  (he  incnbalor  to  be  fed. 

In  feeding  premature  infants  upon  a  modified  cow's  milk  we  llnd,  as  in 
the  case  of  infants  born  at  term,  that  we  cannot  ^ve  a  milk  of  as  high  a 
pen-enlage  composition  as  when  breast-milk  is  used.  II  is  even  more 
necessary  in  premature  infajils  to  begin  with  very  weak  modificalion.s,  and 
to  increase  the  strength  of  the  food  very  gradually.  The  energy  qnotienis 
will  of  necessity  be  consideraltly  lower  in  the  I'arly  days  of  life  than  those 
which  are  given  as  Ihe  result  of  observations  on  breasl-fed  infants.  We 
know  of  no  general  reliable  data  as  to  what  the  enerjiy  f|iiolient  should  be, 
as  in  our  experience  premature  infants,  as  well  as  infants  born  at  lerrn, 
show  great  variation  in  their  capacity  to  digest  cow's  milk.  They  must  be 
fed  according  to  the  general  principles  of  percentage  feeding,  which  will  be 
described  later.  Xahorsky's  rules  for  determining  the  quantity  of  milk  in 
twenty-four  hours  (page  2ti2)  will,  as  a  rule,  hold,  whelher  the  feeding  is 
breiist-niilk  or  modified  cow's  milk. 

The  following  pn-scriplion  is  the  ojje  which  we  should  begin  with  in 
feeding  an  infant  premature  at  the  twenly-eighlh  wei-k  : 

Prkstiuption  fl. 

&   t'al 1,1)0 

Kagar    ,  4.1111 

Whry-Proteida  ,  .....  .  (i,i-> 

Oweiiiiigi:?!!        .  o:j:i 

Unii-HBler   ,  , , •J.M) 

24  feediinjs. 

.\rii')iitit  inv  [Hiiii!  'M)l]. 
The  fiilotic  vHlije  <>t  mioli  ii  (ikhI  ia  277. .'i.    lly  iiicreutiiiig  Ilin  whi'.v-pnilejtbi  lo  0.110, 
IIh'  cnliiHr  Vttliu<  if  fiubmI  tn  SM. 

If  the  infant  is  over  lliirly-lwo  weeks,  or  if  it  is  ntMBiialiy  large  for  Its 
age,  and  especially  if  it  is  uiisalisfied,  11  is  well  in  a  few  days  to  change  Ihi- 
jiresrriplion  tu  the  following: 

pKBWftllTloN    10 

B   Fill  I..W 

Sugnr ,  S.OO 

tt'lipy-jinHeide.    ,  O.Sl 

(^aaeilin((en <1  2.') 

I.iiii<--wiil(-r     , '.Till 

24  ttvIiiiKK. 

Amount  (are  ]>iik<>  'Mi). 
Thp  <«li-rii'  tiiliic  i>[  Biii-li  H  fiHHl  in  ^15,     lly  JiicniiMnit  tlii>  wtipy-iitAtndfl  tii  0,90, 
Ibu  ciliirir  vnliioiii  rainiil  tu  31)1, '1. 


264  pkihathtcs. 

If  Uie  infant  is  over  tliirty-six  wiM?ks,  tho  milk  sliould,  after  three  or 
four  days,  be  chanfred  to : 

Prb«-riwi"\  11. 

B  Fat 2.00 

Sugar «.00 

Wliey-prflt*i.ls 0.90 

(•aseidOKen O.Za 

Liiiie-watiT ■- ..    2.60 

24  ft-wlinpi. 

Ainiiuiit  (see  pat^e  2ti2.) 

The  caloric  value  nC  nuoli  &  food  la  47ti. 

Tlie  infant,  liowevcr,  under  all  cirtumslancps,  must  be  watclied  criti- 
cally, and  any  or  all  of  tlie  percentages  of  the  elonients  or  amounts  of  the 
food  increased  ur  decreased  according  to  tlie  individual  indications. 

When  the  infant  is  born  at  the  thirty-eighlh  or  thirty-ninth  week  its 
development  is  usually  so  near  that  of  the  infant  of  term  that  the  incubator 
will  not  bo  needed,  and  the  food  can  be  given  in  about  the  proportions 
wliich  would  be  adapted  to  the  early  days  of  the  infant  at  term  (Fonnula  4, 
page  IHil). 

PiiocNosis. — The  prognosis  in  a  premature  infant  during  the  early 
weeks  of  its  life  and  until  it  is  steadily  gaining  in  we^ht'must  be  guarded, 
as  the  niorlality  rale  is  very  high,  and  these  infants  are  apt  to  die  suddenly 
simply  from  a  la(-k  of  vitality.  The  younger  the  infant  and  the  less  its 
weight,  the  greater  is  the  danger  of  its  dying.  The  most  frequent  causes 
of  death  among  ]ireniature  infants  are  a  lack  of  develojiment  of  the  thorax 
or  lungs,  atelectasis,  an  insufficient  supply  of  fresh  air,  improperly  cleansed 
incubators,  leading  to  various  forms  of  hifection,  undue  exposure,  careless 
handling,  and  improper  feeding. 

Tlie  following  tables  show  the  relative  mortality  according  to  weight  at 
birth  of  two  series  of  babies  tn^ated  in  incubators  : 

-r.\Bl-K  52. 

S/inirlni/  Ih-nlh-Iialr.  of  I'mmnlure  Infiinls  al  the  I)eblle»  ih  In  ifalernitt,  Parit,  1895— 

'9G  and  'UT.     (JUiJin.) 

Wtijthl  Xo.  ol                   l>MiIlii.  LIvIkr. 

C«teg"ry,               Gnininies,  Iiilams.  Su.         I'lt  Ccm.  Xn.         PviCcnt. 

1  losHlhnn  1200  40              ;!«            fti.O  2  6.0 
3                    1200-I491t  14(i  124            8.'..0  23          15.0 

3  l-'HW-lifti'J  432  •2tV,  (il.3  lti7  38.0 

4  200O  -ir  iLiori"      312  (19  32.5  14:1  (i7.5 

TAIil.E  03. 
S/toirtnij  Dent h- raff  of  Prenutlare  Infnnl*  al  llif  C/iiiit/iii-  T-irnIrr,  l^iriK,  1898.    {Budin.) 

Wc'lght  Nil.  ot  IH'allis.  Living. 

C.itPRfrj-.               liranimts,  liitmiis.  Sii,         rcrreiii.  Sii.         PetCeaL 

i             lL-»>1lmti   1200  1  1          l(Ki.0  0            0.0 

2  120a-14i)!»  r>  -A           00.0  'i          40.0 

3  l.lOO-liftW  ;W  4            l:l.:i  2C          88.7 

4  2000  or  more  lOH  7            0.4  101         93.6 
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'I'lii.'  lullowiiig  ri'foril  iiTiil  iliiirt  jin-  lliosi-  uf  a  |irrriiiiturr  iiiluiil  wliu 
was  ktpl  in  a  room  wild  a  k-inpcraltiiv  of  2;i-S°  C.  (75°  F.)  and  in  a 
baskol  heatod  lo  29.4''  C.  (Ho  F.). 
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InTaiits  \vli'>  W'inli  lcs.s  lliaii  IJtiii  nraiiiirii'.s  al  l)irni  rarely  livi-,  rveii 
wilh  ill.  iibati.r  tnalimiil  ami  licfitst-inilk  as  Tuoil.  OIhthoHIi  fouiul  tmly 
seven  rases  in  niedirul  lileratureofinrnnts  wei;,'hin(,'  less  llian  1)10  grammes 
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(2  ()out!(ia)  wlif)  lived  for  jierioiis  vuryinj,'  from  11  ilaj-a  lo  11  years. 
posun-  lo  folil,  even  fi>r  a  sliorl  titnt},  is  diiirdfi-roiis.  II  Iho  ri'rliil  li'tii|K-Ri- 
tiipf  iln»[i9  b.-luw  ii:{°  lo  tM"  F..  or  ifil  rises  tu  l(i;i°  op  104°  F.,  witlioiil  a 
n-riietliable  rnuse,  llie  cliaticps  of  life  are  gr>ally  diriiiriislieil. 

Tlie  ijiiestion  is  nflen  asked  wliellier  pri'iiuilure  iiilJULts,  cvfii  if  llieir 
lives  ure  saviil.  eaii  evetilnally  he  as  well  develojied  pliysic-ally  Jiiid  men- 
tally  as  am  Ihose  born  al  term.  In  our  oxperiencu  Uiore  aeimis  to  be  no 
qiiestiiiii  that  when  nn<e  wo  have  suieeixted  iii  making;  Hie  infant  gain 
steadily  in  weight,  and  assttine  llie  a|i[iearaiice  of  an  iiiraiil  al  Icrtii,  its 
subsequent  condition  difTL^ra  in  no  respeel  from  that  of  iiiliinis  bom  at 
term,  Fi^.  6-">  illustrates  llie  wisdom  ofdouig  all  in  our  power  to  save  tli© 
lives  of  liiese  infants. 
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The  liirtiire  whs  lati-n  when  llie  irirniil  wiis  iiiiip  riioullis  "M  uiul  weigliod  8400 
gniiii lur-s  (17j  pn(imls).  As  its  liiilli-wi-jpliL  was  21)40  |[riitiitiii>s  (.lUiut  41  [""iii.ls).  j| 
will  he  s-!Pii  lli;il  iU  wcLglil  liiiil  qiiiiili'upli'il.  Mi-  wa4  M  niilinOy  nri  iiiiiilili-'i|  milk 
fl'iiiii  lliu  liilinml'iry  ilucin^  (lie  lin-l  yi-ar,  nml  wns  ;i  1ii]>.'  liirtri-  Imv,  walkiiiir  uiiil  lulkiiiir 
nl  twi)  jfpiirs  iif  ngf.  He  wiit  jiprlerlly  ImilUiy  ami  ivfll  fluvcl-jptiJ  Iji.Ui  iiliysiailly  uiid 
mentally. 
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His  sigter,  who  wiig  premature  at  llie  tweiity-eiijhili  week,  was  eiglil  yt'ars  old, 
Sh«  was  wpII  devploped  and  sirimg,  and  WiLS  mmsiially  bright  ami  iiitelljgeiil  fur  her 
afte.  Shv  was,  in  fad,  decidedly  in  advance  mentally  of  the  otluT  chililrt^n  iif  her  age 
at  school. 

Table  5.1  records  (lie  details  of  an  infant's  lift'  in  an  iiieubator  during  a 
period  of  sisty-fonr  days.  Tliis  record  illustrates  wliat  eiiu-i^endos  are 
likely  to  arise  and  liow  tliey  can  be  nu>t.  The  infant,  as  can  be  seen  by 
referring  to  the  columns  of  remarks,  came  very  near  dying  a  number  of 
times,  and  unquestionably  would  have  died  had  it  not  been  carefully  man- 
aged, as,  for  example,  by  the  administralion  of  oxygen,  by  prompt  changes 
in  its  food,  by  the  regulation  of  the  temperature  of  the  ineubator,  and  by 
the  constant  attention  of  a  day  nurse  and  a  night  nurse. 


DIVISION    V. 

DISEASES    OF    THE    NEW-BORN. 


Beforf:  t>ntorint'  iiilo  u  ili'srri|ilii>n  ul'  Ihr  individual  diseases  of  the 
n<'w-born,  it  will  hf  pmlHiiblc-  lirsl  In  'oiisidcr  smiie  of  the  general  aspects 
of  disease  as  it  oeciirs  in  early  Ule. 

Disease  is  (ieneiul. — Tlie  iiei-idiarilies  whicli  charactt'rize  disease  in 
children  an'  mostly  liiuiled  In  llie  period  of  hilaiiry  and  the  early  and 
niidillc  perimis  of  eliitdhood.  In  later  iliiUlhoiid,  that  Is,  after  the  eighth 
or  nhiHi  year,  disea.se,  both  hi  its  etiology,  jiatholop;y,  symptoms,  and  prog^ 
Itosis,  ri'sendiles  closely  that  whieli  is  met  with  in  adult  life. 

In  the  earlier  periods  of  life,  on  the  contrary,  we  meet  with  distinct 
difference's,  dependhtg  jiurtly  on  tlio  gR>at  role  which  congenital  diseases 
play  in  the  various  stages  of  development  and  [)artly  on  the  greater  vul- 
nerability of  the  growing  lissiu-s  and  their  lessened  power  of  resistance 
not  only  to  the  known  specitic  infections  hut  to  numberless  as  yet  undif- 
fen-nlialed  varieties  of  j»atliogonic  microor^imisnis,  which  are  as  yet  but 
little  understood. 

Inheritance. — .\  very  imporiant  element  to  be  taken  into  considera- 
tion as  hifluencing  the  tendency  tn  disease  is  inheritaitce.  The  occurrence 
in  the  |)arcntsof  such  discuses  as  lubenulusLs,  rheumatism,  and  the  various 
neuroses  seems  to  n-nder  the  tissues  of  the  ihildn'U  not  only  more  recep- 
tive to  thise  ironditions  but  to  so  vitiate  lliem  that  they  are  readily  alTected 
by  many  <ither  diseasew.  Tlu^  din-d  iiilierit;ince  of  such  diseases  as  syph- 
ilis and  the  great  mortality  ari.si[ig  from  them  arc  distinctly  characteristic 
of  disease  in  infancy. 

Malformation. — The  ^nvaler  lunnher  of  diseases  and  the  greater  ten- 
dency to  disease  in  early  life,  iis  eompared  with  a  lalcr  period,  is  caused  in 
large  measure  by  a  lack  of  normal  inti-a-uleriiLc  development,  resulting 
in  malformations,  each  nrpresiuting  a  ilisi'ii-se  in  itself  ami  each  having 
such  inlluence  on  the  tissues  in  geiicnil  that  they  hiicoirie  abnormally  re- 
cejitive  to  many  diseases.  These  malformations,  such  as  of  the  mouth, 
nose,  sh)mach,  and  intestines,  bladder,  and  rectum,  an-  of.especial  signifi- 
cance from  a  surgical  point  of  view,  while  those  whidi  are  of  especial 
interest  (o  ns  medically  an-  malformalionsof  the  heart  and  brain  and  such 
condilioris  of  arrested  develo|iinent  as  are  repre.seided  by  atelectasis. 

Traumatism. — A  class  of  diseases  distinctly  infantile  is  caused  by 
trauma,  such  as  certain  forms  of  meuingenl  hcmorrhi^es  and  abrasions 
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OCCtirriiJ);  iliiriu);  iklivery,  w1ih;Ii  afford,  as  in  tfiu  cjlsi?  i)r  an  uiiliealed 
umbilicus,  a  ready  cnlratici;  for  Uie  miuro-oi'gatiisnis  of  tetanus  and  of 
erysipelas.  The  various  forms  of  ophlhaimia  neonalomin  must  be  in- 
cluded in  tliis  class  of  affections. 

(Jknebai.  EnouxiY. — Iti  addition  lu  llie  congcnilal  causes  of  iuraiilile 
disease  just  enumerated  l!ie  eliolofty  of  Ihc  acijuired  diseases  of  early  lift- 
is  [if  great  inleresl  and  ini  porta  nee,  for  Itiere  is  no  doubt  tlial  most  of  the 
diseases  of  early  life  are  l!ie  direct  result  of  ihe  itjnorance  or  neglect  of 
(hose  who  have  tlie  cliarpe  and  direclion  of  infants  during  lliis  period. 
The  chief  etiological  factors  of  disease  in  infancy  are  improper  food  and 
unhyt'ienic  surroundings.  These  conditions  may  cause  such  specific  dis- 
eases of  nutrilion  as  rliacliilis,  scorbutus,  and  intantile  atropljy,  or  may 
result  in  such  a  marked  degree  of  malnutrition  that  there  is  a  decided 
predisposition  io  various  acute  diseases  such  as  those  of  the  gaslro-enteric 
tract  and  of  the  lung,  and,  later  to  such  neuroses  as  diorea  ajid  many 
functional  disturbances. 

(iF.NEiiAF.  PATHOLocacAi,  Anatomv. — The  paMiological  processes  which 
occur  in  early  life,  as  distinctive  from  a  later  period,  are  essentially  acute, 
the  chronic  mort)id  processes,  except  those  which  result  from  acute  dis- 
ease, beiny  rare.  Hyperplasia  of  tlie  lymph-nodes  and  their  susceptibility 
to  infection  of  all  kinds,  together  wilh  their  great  aclivity  in  carrying  infec- 
tion, are  a  character  is  lie  feature  of  hifantile  pathology. 

A  Series  of  7'i6  consei'Ulivt-  autopsies  made  at  the  New  York  Infant 
Asylum  and  tabulated  hy  Holt,  shows  the  relative  pathology  of  Ihe  differ- 
enl  ui^ns.  None  of  these  autopsies  were  under  one  month,  72  per 
cent,  were  under  one  year,  and  only  3  per  cent,  were  over  two  years. 

According  to  these  tigui-es  Mie  lunj^  first  and  the  intestine  second 
were  found  aU'ecleil  in  Hie  grL-alest  nuinber  of  cases,  and  il  was  noted 
that  it  was  ran>  Io  lind  Ihe  lungs  normal  atler  any  acute  infeclious  disease 
hail  lasted  a  wei'k.  Oul  of  Ihi'  abrjve-rneidioricd  ~-2G  cases,  pathological 
condilions  were  found  in  llii-  /"«;/  in  ;J99  cases  ;  of  tliese,  322  were  cases 
of  pneumonia,  of  whicli  139  were  primary  and  56  were  tuberculous. 
There  were  fi  cjisi-s  of  cotigetutal  aleleeli\sis,  1  ca.se  of  serous  pleurisy.  5 
cases  of  empyema,  and  allhougli  there  >vas  dry  pleurisy  in  nearly  all  the 
severe  cases  of  pneumonia,  there  was  no  case  of  pleurisy  uncomplicated 
by  "I'lseasi-  of  the  lung.  The  i/imtru-i-nlrrir  Iriifl  was  affecled  in  189  cases; 
of  lliesc,  116  cases  wen>  acute  ileo-ciditis  wilh  or  without  gastritis.  There 
wrre  no  cases  of  gastritis  willioul  inlestinal  lesions.  There  were  72  cases 
of  acute  diarrlioia  witlu.ul  gros.s  lesions.  There  was  one  case  of  iutussus- 
ceplion.  The  hmiii  and  innilni/rM  wen-  affecled  in  3a  cashes,  of  whicli  11 
were  lubeirular  nn-riingitis.  There  were  26  cases  uf  nialuulrition  without 
gross  lesions.  The  kiidiryu  wen  alTected  in  26  cases,  7  of  which  were  inal- 
formatious,  and  only  -"J  cases  were  primary.  The  hein-t  was  affected  in  d 
cases;  uf  these.  3  were  congenital  niullnrmaliiiris,  3  w"eri>  pcriiarditin.  all 
ucciirriiig  in  cai»e5  of  pneumuuia.'und  there  wen-  no  cases  of  uculc  or 
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(Iinniit-  I'liiliK-anlilis.  Tlic  fHiUmiriiiu  wjis  afTLi-tt'd  in  four  cases.  The 
tiutnt/i  was  itt1'fi't<-il  in  iiiii'  nisi'  (niinia). 

II  thus  appfars  Ihiil  |>alliiilii;ni-al  ruriililiiinit  ot'llii'  livvrand  spleen  are 
rare  in  early  life,  a^ art'  |iriiiiary  ttisiasc iif  tlic  kiiliivys  and  oi^iiic  disease 
of  the  hniiri  ilsi-lf,  Ni  w  ^'mwllis  arc  niri'.  and,  wln-ii  prfsent,  are  usually 
of  llif  kidney  or  liones.  Diseases  of  llie  boiies  and  joints  are  very  com- 
ni{>n,  and  aiv  nsrially  Inberi-iilar  or  syjiliililii',  more  i-onimonly  the  former. 
DiseiLit'S  111'  tmlrilinn  an-  extn-niely  emnnion. 

liKXKKAi.  Syshtiims. — Tin'  iliiiira!  iiiitniv  of  discasu  in  older  children 
does  mil  |iri'sent  many  featnri's  ilifTeri'nl  fn)in  what  is  seen  in  the  adult. 
In  ipilani-y  and  e:irly  i-liildluinil,  however,  thcn^  are  many  dftrercnci*8. 
The  intiinl  taiinol  e!L)iress  its  tljoii^'lils  and  sensations  in  words,  and  in 
l^ilaie  III'  tliis  inilirales  ils  disioniHn-t  hy  i-ries  and  various  movements. 
In  additiiin  tu  this,  tlie  nervons  system  is  in  so  st>nsitive  a  condition  and 
in  snrh  nnslahli-  i'i(nili)irinm  Dial  ils  tnanifeslations  in  disease  are  very 
lnis1eadin^^  In  disease  >if  the  lun^',  lor  inslanr<>,  tlie  youuff  child  is  very 
a|it  to  loeale  ils  ili.si<iriiriirl  in  the  abdomen,  while  (lastrir  distention  may 
Ix-  sym|ilomalieally  re|>ii'seiileil  hy  markeil  jinlmonary  symptoms.  Cere- 
bral syrn|>t<ims  wliicli  vvimld  at  a  later  jH-riod  point  towards  organic 
lesions  lit'  llie  lirain  or  its  menin^.t's,  nflen  in  early  life  simply  indicate  a 
(listnrlianee  nf  tlie  meninj.'eal  tireitlalinn  whiili  may  arise  in  almost  any 
disease  witl[  a  heiirjiteiied  teniperalnre  or  with  interference  with  the  ctrcu- 
latiiin,  as  in  jierlnssis.  in  lardiae  dislurhanee,  and  in  acute  pastro-enleric 
disease.  The  revei-se  iif  llns  piitrire  is  al  times  seen  in  <as<t3of  consider- 
alile  plein-ilir  eH'iision  witli  disiilarenieiit  nf  the  heart,  in  which  very  slight 
ndinnul  si^-ns.  in  i'(ini[iaris'in  with  llie  same  i-ondilion  in  adults,  are  shown, 
Ihe  chilli  a|i|>earin<r  liiirly  w<-ll  and  imliiied  to  run  about  its  nursery. 
A^iun,  wilh  very  sli;:hl  lesiinis  in  the  hw^,  rnosl  violent  pulmonary 
symptoms  may  arise.  An  insif^nifiianl  dislin'ltance  of  digestion  may  pre- 
sent most  alartuin}:  syin|>toiiis  of  pallnr  and  i-nllap.se.  Infaiils  and  young 
rhildii-n  may,  fmni  purely  nervons  lansi-s,  vomit  so  conlinuously  that  the 
,«ympt"ins,  when  Ihe  vmiiitintr  has  ceasi'd,  i-losely  siinnlate  a  typhoid  con- 
diliiin,  arnl.  slill  more  rrei|neiilly.  Inhen-nlar  iiLeninnitis. 

The  pi'iidniiMal  syuiplniMS  of  many  diseases.  )>olli  heiiiffn  and  nialig- 
nanl.  sinmiiil''  eac*li  nthiT  so  I'hisely  in  early  life  lliat  the  dia^mosis  must 
ntleii  be  li'll  in  abeyanee  for  many  days  Imi^'er  Ihaii  wnnld  be  n(!Cessary 
at  a  later  ["-lioil.  I'nlmniiary,  ^ritslrii-enleiii-.  and  eeii-hi-iil  diseases  fre- 
■  inenlly  slmw  lliis  fiirres|n>ndeiire  nf  syni|itoiMS.  Alfeelions  uf  the  ear, 
where  Ihi'  ain'al  synL]itoins  mv  marked,  as  lliey  otlen  are,  pn«luce  a  great 
variety  of  syi[i|iIonis  iminlin^'  towards  nther  oi';.^iiis,  such  as  cough  and 
voiiiilinL'.  and  nwin^-  tu  Ihe  lab'  c-j.isLn-e  of  the  petrosiinamostd  suture,  the 
most  |ir'oiioiiii'-ed  ei-p'hral  syinploms.  The  rational  indications  of  a  dis- 
ease, Iherefore,  in  early  life  are  a  symiiliiin-eomplex.  and  we  have  to  rely 
aliiicisl  eniirely  on  mir  |ibysii-al  examination.  II  mnsi  l)e  n>membcred, 
however,   Ihat   si^eiiiintily  ^rnive  and  alarminf.'  syiniiloms  do   not  nece»- 
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ild  and  uiioblrusive 
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sarily  imlicalf^  a  si.'rious  disease,  wluli 
may  be  Ihe  be^iinung  id"  a  fatal  disease. 

Of  especial  inipcirlaiire  in  iiifaDtile  symptomatology  are  the  cry,  the 
facial  exprt-ssioii,  [be  jiosture,  and  liie  iiiovemenls  of  tbe  body;  thi^se 
will  be  dt'scribetl  when  Hie  various  diseases  are  s])oken  of. 

Genbral  DiAiiNa'iis. — It  Itas  already  been  stated  that  the  dia^osis  in 
children  is  most  satisfactorily  inadi'  by  Ibe  pliysieal  sinus,  but  Ihe  exambia- 
lion  is  olleii  so  dlflicuil  to  obtain  that  we  necessarily  also  depend  greatly 
on  the  history  given  by  the  pao'uls  and  on  inspection.  There  are,  how- 
ever, ceriain  luetliods  iif  examinaliuu  wliirh  are  preferable  to  ulbera  and 
which  differ  in  Iheir  system  frum  those  wbicli  we  employ  in  adults.  Tbe 
employment  of  these  methods,  though  involving  more  time,  render  it 
possible  to  obtain  a  satisfactor>'  examination  in  almost  even-  case. 

Gexehal  pBori.Nosis. — The  miirlallty  in  early  life  is  greater  in  inverse 
jiroportion  lo  the  age,  so  lliat  the  prognosis  in  diseases  which  in  older 
children  would  be  rt^pcled  as  benign  should  in  Ihe  early  weeica  and 
months  of  life  be  considered  as  serious,  and  the  prognosis  should  be  cor- 
respondingly grave.  On  the  other  haml.  ceriain  organic  diseases,  such  as 
those  of  the  kidney  and  heart,  which  would  be  attended  with  a  very  bad 
prognosis  hi  later  life,  in  childhood  are  much  more  likely  lo  re<:over,  on 
account  of  the  wonderful  recuperative  powers  of  children  due  to  their 
rapid  reconstructive  melabolisin. 

Young  childcen  tnay  die  aller  a  few  hours'  illness  apparently  from  Iheir 
lack  of  power  lo  resist  Ihe  onset  of  various  infections,  such  as  scarlet  fever 
and  pneumonia,  before  these  diseases  have  decian^d  themselves  by  Iheir 
cliaract eristic  synijitoms.  Sudden  dealh  from  various  and  obscure  causes 
is  also  not  very  uncommon  in  weak  infants  who  are  sulfering  from  inal- 
nutrition.  Internal  hemorrhages,  as  in  Buhl's  tlisease.  asphyxia  fn)in 
many  causes,  sudden  collapse  in  Ihe  eonrse  of  pertussis,  laryngiispnsm, 
or  cardiac  disease,  may  also  be  the  cause  of  sudden  death. 

M.vrEitsAL  Impressions- — A  few  words  should  be  said  eoneeniing  llie 
subject  of  maternal  impressions.  For  many  years  there  has  been  accumu- 
lating a  considerable  arnoniit  of  evideme  showing  thai  a  violetLl  mental 
impression  made  upon  a  woman  who  is  at  the  lime  carrying  a  child  may 
bo  followed  by  a  physical  or  mental  dt'fe«^l  in  the  child  which  bears  a 
striking  rehdion  in  ihjuiicler  lo  Ihe  impn'ssion  made  upon  the  mother. 
Thus,  Sir  Waller  Scoll  narmles  that  King  James  the  First  could  [lol  endure 
the  sight  of  a  drawn  sword.  This  fi'eling  had  been  attribuled  by  lhi>se 
whn  believe  In  [uatcmal  inipre-ssions  to  the  lemjr  which  Ids  mntlier  ex- 
perienced al  witnessing  the  murder  of  HiKziu.  Still  more  nuiiierous  are 
liie  Ihrls  adduced  to  pnive  that  bodily  defects,  such  as  harelip,  club-foot, 
and  li.iiry  mole,  may  be  caused  by  strong  impressions  of  pain  or  terror 
experienced  by  llie  molher  at  Ibe  time  when  Ibe  fii-liis  is  in  a  certain 
stance  of  intm-iilenne  duvelopmeiil.  liiteresling  iis  tliese  hiHlMiices  un\  it 
18  the  general  belief  Mint  nothing  more   bus  been  proved  llian  that  thoy 
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dr|H'iii|  iipiih  ii  '->rni>-i<I<>iir«-.     TIk-  lirial  il<'>*i^)'iii  nil  lltiii  'it>*H-iin-  sti 
must  n-»l   Du  fiiliin-  iiivstigutiuii,  Htiil  iirilil   RnnR-Uiiii);  iiitir>*  rk-tiiiil 
known  we  bIkkiIiI  (fiuinl  n  vvimiaii  dnriiix  hor  prtyiiaDcy  IKnn  aJI  uu|)k>a;^ 
ant  inijin-ssiiins  willi  Hir  imirr-  can-  lliari  wv  iln  ut  jitT-si'iil. 

Till'  ftisiam-s  wliirli  wr  spcuk  <>(  as  iH-hcimv  of  tlu-  iinr-btrm  9iv  distinrl 
from  tliosi-  wliii'li  »sv  arqiiirLf)  lutvr  in  life,  hi  tliat  they  n-pn-suni  in  almofit 
ev«rrj'  cjisr  nil  arn'sl  of  tli<'  ni)riiiiii  il''Vi-]n|jiiiL'iil  wliicli  slmukl  occur  during 
inlre-utt^'rinf  lift-.  A  stap'  uf  <k>vi'lupiiR'iil  wliirli  is  nunnai  at  a  i^rtaiii 
period  or  inlni-iik'riiir  lift-  heriinK-s  alitLiirnial  if  it  pfrsists  to  a  later 
p<'ri(id.  and  lliis  pi-rsisk-ncc  of  an  cariy  slnifp  of  dcvolnpnifiit  i-(iristjlutts| 
in  the  pTf'al  nuijiirily  of  aisi-s  what  va  known  as  coii)rcnital  inalfomiaUoii. 
Surli  a  fuilnn.-  ut  di'Vi-lupnionl  may  be  lliv  ri-sull  nf  intra- ttlmiK*  inltani- 
niation,  wimii.  fitlicr  by  crippling  Ihi-  various  fundions  or  by  arresliii^ 
thi-  nnniial  inlra-uk'riiri-  growth,  produtcs  a  idiidiltiin  of  dist^a^L-  al  birtli. 
Ill  many  casis,  liowivrr.  Iln'  cansrs  arc  so  nbsi  uri'  as  lo  dude  our  usual 
RK'thods  of  examiiialiiin.  Diseasi-s  of  the  new-burn  njav  alsn  be  made  lo 
inciiidf  eortain  abnormal  (■onditk)iis  wtucb  arise  iimnedialely  ailLT  birth  or 
in  tin'  early  days  of  life. 

Allh(iii|fli  many  of  tliese  affections  must  pass  into  the  hands  of  the 
purjTfon  for  Irealmenl,  yel  il  is  very  inipiiriant  for  tin-  medii-al  pRittjtioner 
tn  be  alite  to  n>eot,miiie  al  uiiw  (beir  true  nalun'  and  Hieir  signiliiance. 
For  puqioses  of  simpliiily,  tliese  diseases  can  lie  dassilied  into  di»etuie»  of 
thf  lifiiif.  <linfriM'i>  iif  Ihe  nrck,  ilinftun  nf  thr  tnini,  iVmnwg  of  ihe  fuirrmHie». 
and  'frm-rii/  ilixrvwii. 

D1SE1A8ES   OF  THE   BKAD. 

Caput  Succedaneum. — Tlie  iiiirmal  avi>rai^  head  at  birlh  may 
misshapen    fnim   variiius   caiisi-s.     Of   Ibi?  iiiiulilioiiR  wliidi    may   can 

itniiRiiul  appearand-s,  llie  niiist  common  i 
Piu.  86.  raJlini  rtijiul  miiiviUtfunim,  a  case  of  which  i 

represented  in  Kit,-.  6fi. 

Tliis  iiifani,  n  miil'-,  Iwn  hours  'ild,  prt'sv'iitFdl 
.1  swi-llinif  Liver  llic  t\i/\i\  piiiii-UI  linn<?  pitrridiDf  ■ 
liai-k  til  the  rii-i-i|ml.  ciiiisiut;  nil  JrTci^lur  ttimor 
iiiiil  !i  (cri'nl  iiirreikse  in  Hit'  aiilFr<)p«st«riiir  dium-i 
I'I'-r  riT  llic  head.  Tin*  tuiixir  iti'l  not  t]i|rUl«to.| 
Tlie  |irHsi'iilalioii  wh*  <wciiiiil  left  ntit^riitr,  iiiid 
w  iiii=lriii>ii!iit4  H'lTf  iisi'il.  Tin'  ^wllitig  i-i«n 
•^("111. IM  In  Ihi'  (ilaci'  wh.'tr  llieri-  iviis  lli«  ]«*st] 
[.ri-ssiire, — Hull  if.  til'-  [■refriiliiii;  [larl. 

II  is  needless  lo  say  that  this  lapul  sue 
cedaneum    requires    no    treatment,    as    il 
gradually  di.^p]iears    of  ilself  by  absorp~l 
lion   in   II   few   day.'i.     It    i.'*  .siini.ly  a  swi^lling  of  Uie  scalp   caused   by  aj 
jiasiiive    liinjfi-alion   with   exiravasalion    of   blood  and    lymph    into 
connective  tissue  cvtenial  to  the  pericraniuiu. 


UipuC  (UocvdMieuni. 
old. 


Male.  1  bouB 
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Capul  sticcedaiieuiii  iinisl  he  carefully  itisliiiguiBlied  from  aiiullier 
swelling  of  the  scalp,  c'jilHillurmatoma,  wliich  may  occur  iu  cuuiiecliou 
with  il,  and  which  appears  as  Uie  capul,  suecedaneuni  disappears. 

CephalhsBmatoma. — During  lalior  a  Leriitirrhafre  may  lake  place  thtni 
the  blood-vessels  of  the  head  wliich  ^ves  rise  to  a  tumor  in  one  of  lliree 
situalions:  (1)  between  llie  ocdijilu-froutalls  aponeurosis  and  Ihc  pi-rios- 
teuni ;  (li)  between  the  periusleum  and  Uie  skull;  or  (3)  between  the 
skull  and  Ihe  dura  uiuler.  The  flpst  two  are  known  as  fxleiiutl  t-cphtU- 
iumiuiiomii,  the  last  as  Inti-rmU  •vphiilkcenitUnmn .  The  cause  cannot  be  en- 
tirely from  pressure  over  Ihe  presenting  part,  as  the  lesions  have  been 
found  in  breech  presentalioiis. 

Cephalhii^maliima  is  dislingnisheil  from  caput  succedaiieuin  by  its  sharp 
hmitalion  to  one  of  Ihe  parietal  bones,  by  its  flucluation,  and.  if  seen  lale,  by 
its  surrounding  biiuy  wall,  f 'ciihaliuiTualonia  usually  develops  after  birlh, 
while  caput  sui-cedaneum  is  jiresent  al  birth.  II  can  be  diagnoslicalcd  pusi- 
tively  by  the  withdrawal  of  some  of  the  fluid  by  a  hypodeniuc  syringe. 
Another  condiliou  which  uiay  siruulate  il  souiewliat  is  a  depn-ssed  fracture. 
The  dilVerential  diagnosis  from  this  laller  condiliou  can  best  be  made  by 
remembering  the  tact  that  the  resistanl  rim  of  Ihe  cephalhn-matouia  is 
raised  aliove  the  level  of  the  surnMiiiding 
bone,  and  is  siimewhat  curapressible,  while 
on  the  inside  il  can  be  felt  to  slope  evenly 
towards  a  thictnatiiit'  cenlre.  In  Iniclure 
no  such  armrigeuient  occm^. 

(ii)  KrIi'i'iKil  < ''■//li<i/liirintUo7iiin. — By  Ihr 
Ihe  most  conuridri  form  is  thai  in  which 
.the  ttmmr  has  rnrnu'd  belwefii  lite  sktdl 
'and  the  periosteum.  11  shows  itself  as  an 
irn-|fular  ciri'ular  swelling  over  a  iiarielal 
biine,  mid  gives  mi  |)al|iiilioti  a  dislincl 
feeling  of  Ihii'tualiori.  'I'Ih'  shin  nvcr  it  is 
not  discolored  or  i-eddened.  In  Ihe  cases 
llinl  have  existed  liir  a  H'W  days  n  bnuy 
wall  can  be  felt  surroiiii<lirig  the  tumor, 
the  vdfp-s  of  whicli  give  a  crackling  snisa- 
tiiin  under  Ihe  llnjfer.  In  this  stage  jl 
may  strongly  suggest  u  fluid  tum'ir  coming 
through  a  cinular  hole  in  the  skull. 

PJK.  07  TL-pr>-serib>  a  i-.tsi'  nf  dmililii  ri-|)liu1liieinitl(it»ik  nf  llii)  rxWnul  viirii-ty  i  Ihnt 
is,  il  m  III)  >-ilriviisiill>iii  i>r  IiIiiimI  uiiilrr  llii'  iN'ri'-ruiiiiiiii.  It.s  liu!ti<  i'iirM^[Hiii<l<'4  lu 
til*-  di!iiLirJri|  liciii'-,  ini'l  wuK  'iviil  or  ciiTiilur.  Tlirn-  wiTi'  Uiilirlii^  liiriidrs  on  r-iirli  suli- 
of  tiiefiLj^lliil  Kiihiri-  willi  ii  ilt'>-|i  aiikim  lirlwrwii  lliriii, 

THKATHti.NT. — Trciituieul    d<-sigried    ti>  pititnole   ahsorption    slmuld    he 

avoided.     The  pari  ahonlil  be  protected  from  hijiiry.     AbHorption  usually 

occurs  in  llie  cuunte  uf  a  few  Weeks. 
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bletUftl  cc|jlmllia.'iuaU>miL    I'lirk-lal  Ijuiiv  d ihsucV.-).    Mnirfii  Museum,  Biirvanl  Uotviiislty. 


DlyKASKS   OF  THE  KKW-llOHN. 


27S 


Pig.  da  repri'serits  tlie  dried  preparation  of  a  double  ct^pbalhieina- 
toma  wliicli  is  in  tlie  Warren  Jluseum. 

On  the  iL'ft  side  of  the  skull  (the  right  side  of  the  picture)  the  integii- 
nient  lias  bL'eii  ufaHy  removed,  showing  a  raised  bony  riiu. 

On  llie  right  sirte  of  the  skull  (the  left  side  of  the  picture)  the  integu- 
ment has  been  cut  off  and  (lartially  dellected,  showing  the  cavity  which 
contained  Ihe  dilTused  blood. 

Fig.  ijy  is  a  parietal  bone  dissected  so  as  to  show  the  condition  of 
the  bone  in  a  case  of  external  cepliailuenialonia. 

The  spec-irnen  shows  w.'ll  llie  raised  rim  and  the  porous  condition  of 
the  bone  underiying  Uie  tninor.  la  two  or  three  places  the  bone  sub- 
stance has  entirely  ilisapiieared, 

(6)  hiUnml  Vrjiliafb(r)iuitt,mn.- — ^Intenia!  cephalliipmaloma  is  situated 
between  tlie  inner  surlaee  of  the  skull  and  the  dnra  muter,  and  is  rare. 
It  is  at  times  found  in  connection  with  the  external  viiriety. 

The  prognosis  in  Itiese  cases  is  l>ad.  They  are  usually  fatal,  and  there 
is  no  known  Ireatnu-nl  which  can  save  them. 

Meninsocele. — By  ttie  term  nieidngocele  is  understood  a  protrusion 
of  some  part  of  tlie  membranes  of  the  brain  Ihrougii  a  hole  left  in  the 
cranial  wall  liy  defective  ossification.  In  some  histances  this  Ls  caused  by 
an  inlra-uterine  hydntcephalus.  These  tumors  ^'cnerally  contain  some 
of  tlie  cerebro-spinal  lluitl  in  the  Img  of  nu-mbmne.  Such  llnid  can  oHen 
be  reduced  inlo  llir  sknll  by  ^'entle  jiressua',  but  at  the  risk  of  lirin^'ini^-  on 
symptoms  of  cerebral  dislurliitme,  .'ui  Important  point  In  dilVen'olialing 
the  condition  from  cephalhiemalonia. 

Fiir.  70  repri'si-nU  u  stiiiill   mcniti^ii't'le  aliavv  th''  |i-(l  enr  ulmul  2.S  ew.  (1  iiii'ti) 

in  iliuliiHiT.  Sun'.'  Ilijirl  wn^  witliilniwii  rrcim  It  liy  uii  ,u$|>iniliti;i;  lu-filli-,  iiiii)  ihe  niu- 
Irlilfl  nf  Itie  siiir  pliiV"i|  In  br  9<'l'iiiia  williiPiil  rells,      Tlie  siii-  relilleJ  iill'T  lii|Hiiliir.      No 

iiiirrc  i>x!ciieiv<' iiprTiiliiin  1)11  it  luis  «ii  riir  Licpii  iiriij>-rliik<'ii,     Thu' cliild  was  rlin>-liilii'. 

It  Iiuil  n  fiill  sniiii'  limu  [irvvlim^  iiiid  slriK'k  ib  liciiil.      N'ulliini;  iiliiiiiniiul  wiis  iiolicvd 

about  Iho  rliilil  {iivviotii  lo  (Ik  full,  hut  iitlcr  tlie  nc-  . 

Hdi'Dl  A  svi't'Wing  ijpp-iircil  kIhiv  niiO  Ix^lilnit  tlii.-  oar.  Fii>.  70. 

The  swr'lliin;  imiviiai-il   in  size  wli"ii  Mn.' I'hilil  rrii-d, 

•Kus  »iM,  Itiii'liLitiiii;.  uiiil  till)  li'iiili't,     Tli>-  kiici--jprks 

linil    M'lL^llliull    W'Ti-     lliiniltll.        TllC    0(llllll:ill1l'>Sl'riplC 

vxitmin«liuii  ilim-liwd  iiullilni;  iiliii'iriiiul. 

A  intii'h  more  seiions  coiuhtion  is  shown 
ill  llie  im'niugocele  in  Die  following  i-nse. 

Tlic  liiCiinl  »;»:  Iwu  wri'k^  iilil  wlii-ii  <i|ii'iiili-il 
UIHin.  Ilulilml  llf  li'D  Pill  wu«  iiii  irri-k'iil-U'  lutimr 
alwul  7.5  cm,  (8  inrlj<»)  Ioiik.     Tin-  t-ur  wii«  pushcil 

forwnn],  nul  ii]i|iciin'iJ  !<■  Ih-  ici'owinit  fii'i'i  llii'  liiiiinr.  

Tlii;  liihiir  ivu^  ii'irirml,   iiml  Ihe  iiiKitil  iit   liirlli   wns 

jH'rfi'cllv  lirMllliy  "ll>l  Vii'tl  rulliiril.  >>iir<'|il  frir  llir  tiiiivr.  irlili-li  was  r>ili|^ilili>].  On 
rxamltiiili'iii  Iti<'  liiiiini  wiig  fiiiiud  In  In-  (lili'tuiiliiii.'  "iiil  lTiiii-'liir-'>iil.  Tlicn-  wr-ri-  laip* 
roiii*  ito  iU  nurfunv     No  imi>ulsi*  tuiiM  U-  ffll  uii  cryiiijf,  in'i  >li<l  |>r<*ssiir<'  loiiw  miy 


27«  ^^^r  PEDIATKICS. 

ferfliriil  ey  nip  to  (IIS.  On  nsiiiriitiiig  il,  45  r.c.  (IJ  oiinres)  of  a  rlriir  rpililish  lliiiii  w>ti> 
witliiiriiwii.  Tliis  Iliiiil  c'oiiliiiniiil  rcil  lil'>oil-i:itrpiisi;lcs  and  h  fi^w  otidoUidiii]  crils.  Kn 
unriivoniMi'  sytiiiiluins  FollowpiJ  [he  iispiralioii.  Afler  llje  wilhdraival  nf  tlie  fluid  two 
op«iiiii)ts  c'ltld  lii>  fell,  llip  uiilcrinrnr  wliic-li  prnlKilily  roiiiii'i'lcd  wilh  Uir  cxd'cmil  audi- 
tory nu-aluit.  Tho  liiiijiir  wus  iiirriM!<inii;  in  sizp  si>  rapulJy  llmt  nn  operalinn  viii!!  di^rlded 
upou.  On  reiiioviii;;;  il  an  opi-niiiii;  in  llie  skull  liiiye  rrLou^-h  lo  udiiilt  Iwii  liiiifors  was 
found.  The  cliilil  made  a  npid  rpcovi^ry  rroiii  the  opi-ralion,  and  was  led  with  onljr  ti 
scar  iK'hind  IIlk  ear.  Tlii'i'p  «erp  no  ccri-lirat  symptoms.  Durini;  convalescence  the 
child  seeiiii-d  (•!  lie  iiienl:illy  lui^'hl. 

Bncephalocele, — Still  more  common  than  the  puri?  meningocele  is 
that  condition  in  wliith  the  hernia  contains  some  of  Iho  cerebral  sub- 
stance as  well  as  the  irifuibranes.  This  condition  is  called  eneephalocele : 
or  if,  as  is  ullcn  the  case,  it  contains  a  portion  of  a  dilated  ventricle,  so  that 
the  tumor  is  filled  \v-ith  cerebro-spiiial  fiuid,  il  is  known  as  hydro-encepha- 
loceli'  or  !is  hydro-enceplialo-meninffocele. 

Fife'.  71  represents  a  remarkable  case  of  hydro-eneeplialocele  which 
was  treated  by  Dr.  Ix>vett  in  the  hospital. 

The  infant  from  the  time  of  its  hirlh  had  tonic  and  clonic  cnovulsions,  occurring 

HSUidly  as  ofli>n  us  once  in  Ihri'e  hours.  It  was  brouifhl  lo  tlip  hospital  when  it  was 
two  mouths  iild.  II  was  well  rornu'd  ]ii  every  way,  except  Ihal  il  had  a  tumor  on  Ihe 
hack  of  its  head  ivhieh  was  at  least  one-third  as  lur^e  as  its  skull.  The  tiiriiur  wa^ 
ou!y  partly  covered  wilh  skin,  the  upper  part  ol'  it  heiiiir  a  IhJn  translucent  membrane. 
It  comninniculed  wilh  the  hrain  throU);h  a  lar^^c  square  hole  in  the  back  of  the  skull. 
The  lumur  Huclualed  fili^htly  and  appeared  to  lie  a  niultllocular  cyst,  for  when  ilwas 
aspiraliil  only  ii  pnrt  of  the  conluiiied  Hiild  could  be  withdrawn.  The  tumor  was 
removed  hy  Dr.  I^ivell  and  the  wound  sewed  up  tightly.  The  cyst  was  found  lo  con- 
tain a  visrcjua  fiuid  wilh  sliuhl  flakes  in  it  which  proved  to  he  particles  of  cerehtui 
substance.  The  convulsioiift  immediately  hecaniP  less  freijuent,  and  ullimately  on 
treatment  wilh  bromide  of  potash  disappeared  almost  entirely. 

The  infaiil  in  other  respects  wag  vei^  little  affected  by  the  operation,  and  recov- 
ered rapidly.  Alter  remaining  in  Ihe  hospital  two  weeks  11  was  laten  to  its  home, 
where  it  died  some  months  later  of  some  intercurrent  nffertion. 

Regarding  these  tumor3  in  general,  il  is  enough  to  say  thai  we  should 
view  with  suspicion  any  fluctualin;^  swelling  thai  seems  to  liave  a  deep 
attachment  iji  the  neighborhood  of  one  of  the  cranial  sutures.  The  most 
frequent  seat  of  lliesf'  tumors  is  in  Ihe  occipital  region  and  at  Ihe  root  of 
Ihe  nose.  Their  Ireatmenl  has  nol  proved  very  successhil.  Some  few 
may  steadily  decrease  of  themselves  and  ossification  may  block  up  the 
abnoniml  opening,  ['ressuni  and  the  uijection  of  Morton's  fluid  have 
both  been  tried,  and  in  some  cases  have  been  attended  wilh  success. 
At  present  the  operative  })lan  of  treatment  is  considered  the  best.  With- 
out interlerence  Ihe  tendency  is  usually  towards  rupture  of  the  hernia, 
convulsions,  and  death. 

Anencephalia. — The  cerebro-spinal  system  is  formed  from  the  medul- 
lar^' tube,  which  is  made  by  the  infoldinf,'  of  epiblast  along  the  medullary 
groove:  if  the  fonnation  of  the  medullary  tube  is  for  auy  reason  iiicom- 
plele,  or  if  the  dorsal  wall  of  the  tube  is  destroyed,  the  cerebrum  or  pari 
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Hu'  cerebral  axis  will  remain  nidiiiit'nliiry.  Aciiiniint.'  In  the  amount 
interli-rente  willi  the  develupiiifnt  we  may  liricl  inon-  or  less  irl'  llie 
brain  remaining  in  a  rudimentary  condition,  and  thus  |»rortucin^  pvaler 
or  less  degrees  of  what  is  called  anenceptialia.  Total  annnccplialia  is 
rare.  Partial  anenceptialia  is  much  more  conmion.  These  rases  are  nnl 
of  especial  interest,  as  it  is  exceptional  for  ttiem  to  live  beyond  a  few  days. 
Congenital  HydrocephaJuB. — One  of  the  more  common  malforma- 
tions of  the  head  is  a  hydrocephalic  condition  at  birth,  called  congenital 
hydrocephalus.     11  is  described  on  page  S7i). 


Fio,  71. 


Female,  ?  months  old,    Jl>'ilni-ence[iliA]ocela. 

Harelip. — If  the  ma.\ii!ar)'  process  on  one  or  both  sidos  of  the  fhce 
fails  lo  unite  with  the  inlemiaxillarj'  process,  a  cled  will  remain  open  in 
the  contour  of  Uie  upper  lip  on  one  op  both  sides  of  the  intennaxUlary 
bone,  ami  Iwnw.  we  shall  have  single  or  double  lian-Hp  as  tliu  case  may 
be.  If  the  cleft  extends  the  whole  distance  from  mnulh  to  nostril  It  is 
culled  complele,  but  if  the  noslril  is  not  reached  by  the  opening  it  is  calli-d 
purlial  han-lip.  If  there  is  a  failure  of  Ihe  pulallne  proi^esses  to  Join,  one 
or  both  iiostiils  will  open  into  Uie  roof  of  tlie  moutli  as  well  as  into  the 
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abnormally  short  at  birlh.  In  pxtri'iiie  rases  llic  tip  of  Ihe  tongiio  is  so 
Llosfly  bound  lo  Ihc  lower  jaw  that  it  cannot  be  protruded  beyond  tlie 
line  of  the  gum  or  touched  lo  the  roof  of  the  mouth.  The  mother  usually 
notices  thai  the  infant  does  not  nurse  readily,  and  brinfrs  it  to  th(-  physi- 
cian to  discover  the  cause.  In  most  cases  on  passing  the  finger  inio  its 
mouth  the  intent  is  found  to  suck  fairly  well :  but  there  can  be  no  doubt 
that  this  condition,  which  is  called  tongue-tie,  interferes  somewhat  with 
the  process  of  sucking. 

Children  who  have  not  learned  to  talk  al  the  usual  thne  in  the  second 
and  third  years  are  frequently  brought  to  me  with  the  statement  that  they 
aj'e  tongue-lied,  and  the  parents  wish  the  condition  to  be  treated,  Large 
numbers  of  cliililren  are  taken  to  the  physician'  under  this  supposition 
but  in  very  few  instances  are  Ihey  tongue-tied.  These  children  belong  lo 
the  class  of  retarded  speech.  The  condition  is  a  central  one  of  the 
brain,  and  not  a  local  one  in  the  mouth,  and  if  children  hear  well  and  are 
brifiht  and  mentally  well  developed,  even  though  they  do  not  speak  at  the 
tliird,  fourth  or  even  fillh  year,  as  a  rule  they  learn  to  speak  later. 

Treatmknt. — The  treatment  is  to  cut  the  frsenum.  This  operation 
sliould  be  followed  by  no  hemorrhage  and  requires  no  dressing.  Having 
the  child's  head  held  in  a  fairly  good  light  by  an  assistant,  and  guarding 
the  lower  part  of  the  tongue  with  the  perforated  (lange  of  a  director,  a 
small  cut  is  made  in  the  tense  frtenum  with  a  pan-  of  blunt-pointed 
scissors.  By  making  Ihe  cut  close  to  Ihe  gum  there  is  no  danger  of 
woundmg  the  ranine  arterj'.  The  cut  is  prolonged  as  far  as  is  necessary 
by  tearing  with  the  finger-nail. 

Ranula. — Beneath  the  tongue  we  sometimes  find  the  inurous  mem- 
brane bulging  out  as  a  bluish,  translucent  tumor  which  is  sufI,  painless, 
and  semi-fluctuating.  This  condition  is  called  raindu,  and  is  a  retention 
cysl  caused  by  the  blocking  of  a  mucous  duct  \Mien  opened,  a  small 
amount  of  giairy  lluid  escapes,  but  the  collapse  of  the  walls  of  the  cyst 
brings  the  edges  of  Ihe  cut  together  and  they  quickly  adhere.  The  fluid 
will  soon  re-collect:  therefore  tlie  only  sure  way  of  dealing  with  these 
cysts  is  to  pinch  up  their  anterior  wall  with  tine  forceps,  and  witli  Ihe 
scissors  remove  so  nmch  of  il  as  to  leave  no  opportunity  for  Ihe  edges  to 
adliere.  A  gentle  ap]ilication  of  nitrate  of  silver  to  the  edges  and  ulterior 
of  the  sac  ader  the  cut  has  been  made  with  Ihe  scissors  matiTially  hel|)s 
to  jiromole  the  cure.  II  is  not  lommori  in  new-born  cliiidn^n,  but  it 
occurs  oflen  enough  to  deserve  mention. 

Protrusion  of  the  Ears. — A  defortiiily  which  is  quite  frequent  nt 
birtJi,  and  which  increases  as  the  uifaTit  approaches  childhood,  is  the  pro- 
trusion of  Uie  eaR.  The  ear,  liesides  at  times  being  placed  in  an  irregular 
position  on  the  head,  has  in  these  cases  a  tendency  to  stand  out  from  the 
head  t'ariher  Hian  is  lonsiden-d  normal.  This  position  of  the  ear  usually 
annoys  u  mother  very  much,  and  the  physician  will  frequently  be  con- 
sulti'd  OS  lo  the  means  by  which  the  defnniiily  may  be  n-ctilied. 


■jj,((  I'KIHATIUf-S. 

TiiK  \TMKNT. — In  a  liiiV''  iiiiitihi'i'  ol'  innfn  tlic  |i(.>rsisti-iit  apiilication  ot 
[jr<->siir<*  )>y  nn-iiiis  ul'  various  <lcvi<'i-s.  niic  i»r  wliHi  is  a  feiu^strated  cap, 
will  isiiisi'  tin-  I'iiis  to  lir  llalti'iii-il  ii^'iiiiist  llicsiilc  i»f  the  head.  In  intract- 
»\i]'-  las'-s  ill!  ii|)i'nili(iii  will  jiav.'  Id  hr  iicrfiiriiiiHl,  but  it  U  very  siniple 
;iiiil  iliM-s  riul  h'avt'  an  iiiiKi;.'hl]y  s>-ar. 

Ophthalmia  Nuonatorum. — ( >|i)jtli(tliiiia  iit-iiiintonim  has  bivn  dmdod 
intii  twii  t'lirnis.  tin-  i-alairlial  anil  tjji'  |iiinil<-iil. 

iiif  <  'iiliiiiii'il  O/Jit/iiiliiii'i. — Tlir  ratarrlial  Punii  may  be  caused  by  any 

i'ii^.'lit  irrilaliiiri  <>{'  II yi-s  nf  tlir  iiiliuil.     It  runs  a  vtT)'  mild  i-ourse.  the 

iiillaiiiiiiali'iii  attarkin^'  rhii'lly  Hit'  |ial)icl)nil  roiijniii-liva.  Often  the  only 
!<yn]|il(i[NS  niili<'<-il  an-  a  slifrlil  plmlnpliiiliia  and  a  (nllif'tion  of  the  secre- 
tion in  Hit'  aniflcs  of  tli<'  lids  anil  n)MMi  tln-ir  bnnlcrs.  Its  whole  oouree  is 
milil.  ami  olli-n  il  is  all  ovrr  in  a  tow  days. 

ill)  I'lirii/riil  (/iJifliiihiiiii. — Alllinn;:li  a  i-onsiili-mbU*  numbiT  of  causes 
tiii'jjiiriilcnl  o|j|itliahnia  in  th><  ni>W'linrn  liavr  bn-n  tnv<-ii.  such'as  trauma, 
i-X|iosnr>-  to  li^flit  and  lold,  and  ollicrs.  crrlaiidy  niat'ty-fivc  per  cent,  of 
all  las'-s  an-  ranscil  by  inli-rtions  iiiati-ml  rmin  thi'  (rcnilo-iirinar)'  tmct 
ol'  till'  iiiolliir,  and  in  iimsl  irislaiicis  by  pinorrbnid  pns.  The  early 
siv'Hs  of  I  III-  ilisiasi-  may  apixar  al  any  (iiiii-  ri-nm  tin'  (bird  hour  of  life, 
and  Mil'  liirli'T  tin-  pns  appiais  llic  nion-  vinili'iit  will  ho  the  t-ouise  of 
lb<-  ilisi-asi'  iiml  lln-  iiiorv  iinravoralilr  (lit-  |ini[fiiosis.  If  infection  takes 
jilai "  'liirin;.'  Ilii>  birlli  of  lln-  iliiM,  Du'  syni|itoin.s  nsiially  begin  on  the 
llni'l  il;<>  :  but.  as  ((inlaruinab-ii  linen  and  lin}zi'is  may  ean^'  tbe  infectious 
iiiali-n:il  til  IIji'  inlaul's  tyts  al  a  latrr  junod.  tin-  symptoms  may  be 
lii'layt'd  ini|f|iiiili-ly. 

SvMiT'iM-. — Till'  ilisiasi-  iH-piis  as  a  i-eihiiss  of  tbe  coiyunctiva,  with 
a  sli;.'lil  dis<bar/i-  rroni  lln-  nirner  uf  lln-  ry-.  This  is  succeeded  wUh 
.shiMliii;.'  rajiidily  by  inb-iise  inlliiniiualiiin  nl'  the  lids.  In  twenty-four 
li'iui-s  IIk-  ii|ij)ir  lid  may  Ix-ionn'  so  hmhIi  swnllrii  as  to  uverbang  the 

I'lx-i'k  iind  ri'iidi-r  opriiin^'  tl vi'  impossibli-.     I)n  Ri-jmnitin^  the  lids,  a 

lillli-;.'i-i'i-iiisb  |jtis.  wbii'li  may  t-vi-n  In-  linpil  willi  blood,  wells  up  between 
tli<-iii.  .\t  llfst  IIk-  I'oriK'ii  is  miiiDrc-li-il,  hut  it'  lite  pns  accumulates  under 
lli<-  'idi'iiialinis  lids  it  smm  sliinvs  .-^i^'iis  ul'  nUeralioi).  In  the  second 
tvvi-iily-friiir  botii^  llii>  iilcinition  nray  pi-rfonite  the  tonieu  and  evacuate 
till-  ai|n'>oiJs  biniiiir,  lljus  ijnn^'iii^'  \iw  iris  into  runtait  with  the  posterior 
siirl'aie  III'  till-  i-orma.  Tin-  inlUmitnation  may  ixtcnd  around  the  eye 
anil  wi-ll  liver  tbe  I'liii'lnad  and  malar  ]ii-onii]ieiiri>.  lint  il  does  not  petBist 
in  Mil'  litttiT  ii-jjion  very  Innir.  All  tbe  symiitcniiri  disappear  slowly,  and 
nrovi-ry  takrs  plaie,  exiMpt  in  tluise  liities  in  wliiili  Hie  lomua  has  been 
pcnnuni'ritly  injnn-il  by  iilciTalinii. 

TnKAiMKNT. — In  lifalin;:  tliis  ilisiiisi-  we  must  bf  verj'  prompt  and 
i-iii-iVilif.  II  oHi-ti  nuiy  be  averti-d  by  what  is  known  as  Un-d^'s  method. 
This  <'(iNsistK  ill  ilnippjiii;  iiiif  or  two  minims  of  a  two  ])er  cent,  solu- 
tion of  iiilrjili-  of  silviT  into  i-arli  i-ye  ol'  the  new-boni  intiuit.  As  even 
Ibis   lias  Ill-Ill   kniiwii   lo  eausi-  a  i-iiiisidii-able  amount  of  irritation,  a 


sultiliuii  of  I  iru  I  art-It  I,  or  iirjrjrol.  ujit-  ur  two  |jit  ct'iit,,  is  noiv  iisnl  in 
preriTi'iici-  to  Ihi-  silvi^r  iiilrate. 

Aflrptlii'  Hisi-ase  has  once  bofrtiri,  Iwo  imliialions  must  bo  kejit  in 
mind:  (1)  lo  ri-iliir>'  llic  inllaninialioti.  and  (l^)  1o  pri'V't'iit  tltc  pus  rmm 
aicunitilaliiii.' Iit-liiijil  llic  ti^'lilly  I'lnm-il  liils.  lly  tiir  Ihi- in'st  way  ol'aitply- 
iny  fold  lo  Ur-  uye  is  by  fompressps  of  thin,  sort  pieces  of  linen  nit  into 
sniall  squares.  Not  nion.'  tliati  two  Ihiikiiessi's  are  lo  be  used  at  once. 
Ttiese  coiiipreiises  ari'  lo  be  cooled  by  laying,'  llieni  mi  a  |)ieeL-  ol'  in-  or 
lloatinj:  tlieni  in  iee-water.  They  must  he  constantly  chanfjed.  To  Pi-- 
move  llie  pns,  a  gentle  irritration,  such  as  can  bt;  easily  obtained  bv  nsiuf? 
a  medicine  dropper,  is  sullicienl. 

The  stH-retiou  is  hij^hly  contagious,  not  only  for  the  infant's  other  eye, 
bnt  for  those  wlio  are  takin^r  care  of  it.  Tlicrefore  ono  unist  avoid  all 
S|>atLerinj;,  and  should  cover  Ilie  iidant's  well  eye  befori'  he|;iiiniil^  tlie 
irrigation. 

In  the  irrit-iition  of  the  eye  one  slioulil  first  tuni  Ihe  child's  head  a 
tittle  to  tlie  diseased  side,  and  witli  tlie  finprs  of  tlie  lefl  liand  geiilly 
separate  the  lids  as  far  as  piissiblo.  Tht;ii,  holding;  the  drop|ier  with  the 
riffht  hand,  irritratt,'  between  tlie  lids,  directing  tlie  slrenni/nwit  the  lurae. 
After  each  irrijration  vaseline  shonlil  be  applieil  to  the  edge  of  the  lids. 
This  slii>iilil  Ik'  done  at  least  every  half-tioiir,  day  and  night,  until  the 
swelling  has  so  far  subsided  as  to  preclude  the  danger  of  any  secretion 
being  retained.  Kor  irrigatiim  many  solutions  have  been  advocated. 
The  most  simple,  and  perhaps  the  best,  is  a  saturated  solution  nf  boracic 
lU'id,  or  one  of  bichloride  of  mercury-  in  the  strenglh  uf  n.ii5  gnunnie 
(1  grain)  to  480  i.e.  (1  pinl)  of  distilled  water.  In  the  later  stages  of  the 
disease,  in  which  all  the  tissues  are  relaxed,  a  solution  of  nitrate  of  silver, 
op  still  better  of  prolargitl  or  argyrol.  two  per  cent,  in  strength,  painted  on 
the  conjimiliva  wilh  a  ramel's-hair  bnish  otice  daily,  early  in  the  disease, 
is  vi'py  efTeilive  in  shortening  the  course  of  the  disease. 

DISEASES    OF    THE    NBCK. 

Bffimatoma  of  t;he  Sterao-cleido-mastoid  Muacta. — During  tlie  birth 
of  llie  child,  eilher  from  the  violence  of  the  expulsive  elToris  of  llie 
uterus,  or,  as  more  frequently  happens,  from  the  pressure  of  the  foneps 
in  head  presentations,  or  from  loo  vigorous  traction  upon  the  feet  in 
breech  ppesentations,  or  for  no  assi^iable  reasons,  the  sterno-mastoid 
muscle  may  he  partially  ruptured  in  its  sheath  and  a  hu-nialoma  form  be- 
tween the  torn  ends.  This  tumor  may  be  either  m  the  sternal  or  in  tlie 
clavicular  portion  of  tlio  muscle,  or  may  be  just  above  the  junction  of  Ihe 
two.  For  11  short  Uine  it  is  soft  and  tender,  but  gradually  it  loses  its 
sensitive ness  and  becomes  converted  into  fibrous  tissue,  wliith  then  tends 
to  cfinlmct.  It  may  appear  as  a  small  tumor,  but  in  infants  with  tut 
necks  it  may  not  be  noticeable  at  first.     As  tuniing  the  head  towards  Ihe 
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afTcttcd  side  lessens  ilm  loiisioii  ii|k»ii  llic  swolliiip,  ttie  infant  will  ripidly 
liold  its  head  in  thai  ixisilion.  It  is  in  this  way  lliat  casos  of  infantile 
torticollis  are  thought  by  most  writers  to  arise. 

Tbeatment, — After  the  painful  stage  has  passo*),  the  treatment  is  by 
gentle  mass^e  and  manipulations  addr<>sst><)  to  stretching  the  shortened 
niiiscle.  If  these  mi'thiKls  fail,  the  child  must  be  plared  in  the  hands  of 
an  orlhopiedic  surgeon  for  more  exicnded  tn-atnient,  either  by  appa- 
ratus or  by  division  of  the  tendinous  altachinents  <»f  the  stcmo-niastoid 
muscle. 

Branchial  Fiatulee. — At  an  early  period  of  development  the  nock  of 
the  fuitus  has  along  its  sides  a  series  of  four  branchial  clefts,  which  com- 
municate freely  witli  the  n-sophagus  and  repn'seiil  the  gills  of  aquatic 
animals.  The  upper  one  of  these  fonns  the  tympanum  and  the  eustachian 
tube,  the  rest  are  nonnally  obliterated.  Sometimes  we  find  traces  of 
these  branchial  clefts  in  the  fonn  of  small  fistulous  tracts  which  admit  a 
probe  a  short  distance  and  end  blindly.  Their  most  frequent  seat  is 
just  alxive  the  stemo-clavicular  articulation,  but  they  may  be  found  any- 
where along  the  anieriur  border  of  the  slerno-mastold  mascle.  Some- 
times the  ontnuice  of  these  frstulie  becomes  stopped,  so  that  they  dilate 
and  fonn  iai^e  cysts  containing  nnicus,  blood,  and  atheromatous  detritus. 
These  form  at  times  large  and  unsightly  bunches,  which  n>quire  surgical 
Irealmeiit.  Often  the  operation  of  obliterating  them  is  not  an  easy  one, 
for  they  an'  apt  to  hiive  deep  and  conii»licated  attachments. 

Tbeatmknt. — If  they  do  not  cause  any  iucimvenience  it  is  better  to  let 
them  alone,  as  they  often  |)rove  verj'  intractable  to  treatment.  If  Uiey 
are  annoying  because  of  a  slight  mucous  discharge,  wo  can  try  to  eradi- 
cate them  with  the  galvano-cauter^-,  or  by  iKissing  a  probe  into  the  wound 
and  dissecting  from  around  it  the  lining  of  the  sums. 

DISEASES  OP  THE  TRUNK. 

Uaetitis. — In  certain  infants  during  the  early  days  of  life  we  find  a 
swelling  and  hardness  of  one  of  the  mammje.  Tins  condition  appears 
to  be  an  inflammatory  one,  and  i.s  abnormal.  In  connection  with  the 
swollen  condition  of  the  manuna,  a  seiretion  is  found  to  come  from  the 
nipple  whi<h  corresponds  closely  to  milk,  ami  whirii  has  been  trailed 
"witches'  milk.'' 

A  number  of  analysi«  have  bei-n  made  of  this  llnid,  anil  tlie  f<dlo\v- 
ing  ari'  some  of  them  : 

I  S^■^ll^^s^l>l-nrl■r. ) 

F«t 0-H2 

Cu'.i-iii,  suf,iir,  iinil  i-xtnictivi'.- 2.88 

Miiit-ml  luaUtT 0.05 

Totiil  solids 8-70 

■Water W1.30 

ioo.oa 
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(Vol!  (lewiiT.) 

KhI      - 1.45 

('usein > 0.S5 

Other  [.roteida 0,49 

Sugar - 0.96 

MiniTHl  mntb^r l)^ 

Trtal  euilWs. ,,.. v ;.  *.B0 

Water 96.74 

This  condilion  occurs  in  bojs  as  well  as  in  (cirls,  ami,  as  far  as  we 
know,  lias  no  sjn'cial  s^nififance.  With  onlinary  anlis(;|)lic  precautions, 
the  iniliiuiiiiaUon  usually  snbsides  hi  a  fi;w  liays,  leaving  (lie  affcctt'd 
breast  liie  same  size  as  llie  other.  Maniimjation  to  e.\^>ress  the  milk 
should  he  slhcily  avoided.  The  follrnving  case  represents  this  condition 
of  the  inaninia  in  a  female  one  week  old  ; 

Tlie  Kn-plliitg  -ir  tlj<>  iN.imniH  wns  nolii'i^l  iin  lli<'  ruiii'lli  iliiy  oC  her  lifi:.  A  liltli- 
Iliiiil  IfHikink;  liti.'  ililiil>->t  milli  c'nuhl  Ix'  i-xpn-Bseil  Trorii  Ihi^  iriiiiiutiu.  The  IreRliiieiit 
of  Ihe  case  1V119  siiii|ily  tn  fcei'p  it  thiii'i<iii;lily  I'l-Mii  liy  Wiishiiig  il  wilh  slerilia-il  wiiler, 
cnmriilly  ilrvin;,'  il.  uml  :it>|iKirii;  !i  roiinnr-ss  nilh  li  lillh'  <iiii|)le  niiihiieiil  mi  il. 

Depressed  Sternum. — Tlien'  W'  ii  ;,Tf'!tl  niany  <nnt."nihil  iiiairornia- 
tions  wliiili  may  o(;ciir  in  dill'ereid   pjirta  of  Ihe  thorax.     Fi;.'.  I'd  reprc- 

Fln.  7.^ 


i.iin«vii]iiU  ili-[iR«luii  ol  tiprnuiii. 
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senls  one  of  Ihese,     11  oc(  urrod  in  a  hny  who  was  bom  with  a  depression 
of  Ihe  lower  part  nf  Ihe  sleriium. 


He  wmi  iix  yi'iirs  iiM  uheii  Hrwt  si'm.  niid  had  h  r<iiiiiilr'l  ilt-prfmsimi,  iitmut  4 
nn.  (H  ini'h<'")  In  tliiiiiiel'T,  heiriiiiiintf  nl  Ihe  thini  roaliil  i-nrlil.iKr  iiiiiJ  •■xli'iirliiiK 
1o  the  eiiKifririii  ciirlihLg''.  He  wiis  perfi-elly  limllhy.  The  rjinlitic  •tuhiens  e»lfri«le'l 
lo  2.0  cm.  (1  iiirh)  In  Ihi'  left  of  Ihe  inumiiiiirv  line,  nnii  iU  impiilee  wiik  in  Ihe 
fnurlh  leH  iiiteraiiiire.  The  s|iin;il  eciluiiin  wus  slriiight,  The  eiiiphyi'ea  nf  tlie  wrist* 
were  stiirhtly  enhirBud,  hill  thure  wiu  nu  iilher  eviiletice  iif  rhnrhlli'.      Whni  he  wna 
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^w iiiiIliK  iitil  hi'  liiiil  !>  K>-viTi-  altiirk  <ir  iiiTtiiwiH,  wliii'li  liistt^il  Tor  over  Iwii  niontha. 

Al  Mv>'  yi-iirs  nf  ii|n>  lit-  li;iil  ;i  vrry  si'viti-  ulliii-k  nf  liniiii-liiliM. 

Althiiii|ili  this  <lc|>r<-sKiiiii  nf  llii-  stenniiii  wan  |ir<-s<-iLl  M  birlh.  and  later  increased 
ill  ilcplh  »iiil  in  i-imiiiifiTi'iiiv,  it  t-vi-iiluuUy  i-nisfil  t»  t'lilnrKi-.  Thf>  circumference 
iirtiiK  lit>iiil  iiiiil  UihI  (>riiis  oln'^t  WiU<  .'iU.<'>  i-iii.  (20  iiii-li<-!').  Tlic  licart  was  somewbnt 
disiiliiml  iijiwiinl  iiml  til  tlif  l>-n.  hut  wiifl  :i|>|ian'iilly  iiiianV>i'teil  hj  ilfl  abnormnl 
[HKiiliiiii.  Li|:lil  KyuiU'ixtic  fxi-ri'ls'-s  t<i  lin>iiiii'ii  tin'  i-liml  mid  to  slren^hen  thp 
tliiinirir  iiiiiscli'ii  viftr  iiilviKi'd  Tor  tn-uliiii'iil.  Siu'li  ii  iiiHiriirination  oa  this  fiomelinie* 
ri'siiil.-^  an  iiii'Mif  IIm'  cliiiiitcfs  sulisi-mii'nl  !■>  I'litt's  dii<i-a!<i'.  Mniv  iifleli  the  sternum 
IirnlriKlHH.  hut  iicraNiuimlly  recKHKiuii  tiiki-s  )iiiii'i',  t-li>v<-ly  r«»i<ui tiling  llic  condition  in 

tllif  l'il!<C, 

Prominent  Sternum. — A  pniiniiifiicc  of  tlio  stomum,  called  pigeon- 
bifiiri.  occurs  limn-  (irtcii  tlum  Mii'  ilf|>n>s»i(iii.  It  may  happen  withotil  an 
assitcnablc  cans*-,  or  it  niiiy  lie  iluc  lo  rhacliitis.  ami  may  also  resuli  fmm 
some  Hpinal  ilislnHioii.  sndi  a»  tlmt  ol'  Pott'R  ilisoasc,  or  lateral  cnrvaturc. 
In  Mil'  laMiT  i-iisc  lln-  stcniuiii  is  oricn  Ultoil  tn  nni.'  side. 

Spina  Bifida. — S|iiiia  bifida  roiisists  nf  a  lack  of  closure  of  the 
lamina-  ol'  lln'  vcrli-hnc.  This  i-oiiilitiiin  is  nnrmal  al  a  certain  period  of 
irdra-nteriiK'  life,  but  when  persisting'  to  a  laler  period,  and  when  oc- 
iiirriiij.' al  hirih.  becomi-H  abnormal  h-oni  a  developmental  point  of  view 
and  repn-seiils  h  di.>iliiM-t  mal  lorn  ration.  As  the  fusion  of  the  laminae  at 
the  Ikisc  of  the  s|>iiiou»  pn)ress  takes  place  in  seipience  from  alrave 
ilownwaiil.  the  most  fn-quonl  seat  for  spina  hifida  is  in  the  lumbar  and 
hmiho-sarnil  reirions.  Then-  it  appears  as  a  tumor  situated  exactly  in  the 
ijiiddle  line,  covered  sometimes  with  h<-althy  skin,  but  as  frequently  roofed 
river  hy  uottihi};  hut  a  thin  ailheii'itt  transparent  meuibrano.  Rarely  the 
tumor  is  snlid,  <'untainin};  nothing  hut  an  empty  sac  that  has  been  walled 
oir  Iniiu  its  rouneetions  with  llic  spinal  canal.  II  is  Iheii  called  tipina 
iijiilii,  u(i-ii/lii.  In  true  spina  bilwla  tlii'  hmxir  is  tilled  with  con-bro-spinal 
f1ut<l.  which  can  be  seen  to  increase  in  amount  as  the  child  erii.'S,  and  can, 
by  pressuri'  upon  the  sar.  he  I'oni'd  Iwck,  in  this  case  often  t^ving  rise  to 
cirebRil  symptoms.  Aceordhi^'  lo  the  eontenis  of  the  tnuior,  spina  bifida 
has  lieen  divided  into  sevenil  varieties. 

(ii)  Sjiiiiiil  Meiihu/rMv/i'. — When  lliere  is  a  protrusion  of  the  mem- 
branes filled  with  fluid  the  tumor  is  called  a  s|)inal  meninfrocele. 

(ft)  Mciiiiiijo-mjfelotrli'. — The  most  common  form  is  where  tlie  spinal 
cont.  as  well  as  the  nieiiibranes,  is  jiintid  in  the  Imuor.  II  then  I>ecomes 
a  meniutro-tiiyelocelc.  The  jiositioTi  of  the  conl  in  these  tumors  is  a  very 
variable  one.  It  may  run  directly  throu^di  the  Intuor  and  even  be  sus- 
pended hy  a  kind  nf  meseiiler)' ;  or.  ms  is  usually  llic  case,  it  may  be 
spread  out  like  a  Ian  over  the  surface ;  in  any  instance  it  is  rudimentary 
in  character. 

('•)  Si/i-lnf/o-mi/cfm-iif. — .Syrint,'o-myeloreli,'  is  a  Rire  fonii,  in  which  the 
sai'  is  fornurd  of  meninges  and  cord,  the  eenlral  canal  of  the  cord  being 
dilated  lo  make  the  cavity  of  the  tumor. 

Spina  billda  occurs  usually  in  poorly  developed  hifants,  and  in  a  large 
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majority  of  cases  it  is  associalpil  witli  olher  iriairormaliuns,  siidi  as  eoii- 
gietiital  hydroceplialus,  liurelip.  club-foot,  paralysis  nf  tlic  lowt-r  ex- 
tremities, and  in  severe  cases  there  may  be  incontinence  of  urine  and  of 
fart^s.  Sometimes  the  infant  is  well  formed  and  healthy  in  i-verj'  other 
respect. 

!f  left  lu  itself,  the  course  of  sjiinu  bilida  is  in  one  of  two  directions: 
(!)  s[K»nlaneous  closure  and  oblileration  of  llie  site ;  (2)  ulceration  of  the 
sac,  usually  followed  by  conviUsions  and  death.  In  tin,'  lirst  case,  which 
is  very  rare,  the  sac  shrivels  up  and  thus  effects  a  spontaneous  cure.  The 
following  case  was  one  of  spontaneous  closure : 


Fig.  74, 


* 


Klitiia  l-li'ila.    n)-iiiiiti«i»»  vun^    MkIc  t\  )isn  uhl. 


A  Iniy.  fiiiir  iiml  iiiii--]|jiir  ji'iirs  'i1>t,  sluiwi-il  mi  •■li'vulnl  rimlrit  in  lln'  lumliur 
rnifiuil,  whii'li  su|i:h<'kIih]  lli>-  T'lniU'r  >>\lsli-iirir  nt  »  9)iiiid  hitlilit,  Tti--  rnsi-  wiis  seen 
hy  [)r,  Lavi'U  wln'ii  It  wiw  riphU-i'ii  itioiiths  "W,  im>]  sti  fur  ap  cimlii  In-  Ipurnnl  tliiifi- 
hiul  Iwli  II  lurifi'  hiiiiiir  ih'i'wmI  M  liirlli.  Tin-  «ir  liiir:<l  in  llitR  i-ubi-.  iiiiil,  rmilmry 
til  th'-  ip'inTiil  ri-^iill.  111''  iliilil  rliil  uiil  i[iii,  tiiil  wn-  li-n  with  pnrnlyNis  nf  IIk'  W^, 
wblrJi  niiulf  il  uLuliil  III   III*'  I'liriiiii*  iukI  iiliiiririiiiil  |Hisiliuii  sliiiwri   in   Kltt.  7*.      He 
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also  siiffereil  fmm  JiH-imliiii-iicj  ul'  uriiif  anil  of  fihct-s.  The  child  had  neviT  wiilkcJ, 
anH  il  seeDipil  pmhiihlp  thnl  hU  disHbJIily  wii*  uiubwI  hy  Ihe  fad  Ihal  IliP  ni-ITia 
v/err  spread  on  Hip  whIIh  iif  the  sac,  aa  is  ubujiI  in  ninny  rnaos,  and  thnl  Ihej-  were 
incor[Miiiiti'd  in  th''  i-u-atrix. 

A  reaiill  surli  us  is  di-siTiljitl  in  llic  above  case  is,  however,  verj-  ex- 
ceptional. Till?  rule  is.  either  that  there  is  an  uleeralifin  of  the  sae,  Tol- 
Idwed  by  a  )aiv  loss  of  cerL-hni-spinal  fliiiil,  convulsions,  ami  death,  or 
thai  (he  opcnuidr  in  tiie  sptne  beiii^  very  small  tlie  loss  ol'  I1ui<l  is  constjint, 
and  tin'  result  is  the  same.  In  sonie  instaiifes  there  is  an  infection  of 
pyogenic  orvaiiLsnis  thnin^h  liie  walls  of  the  sac,  which  causes  a  septic 
iiienini^tis  in  Ihe  rord,  and  linally  hi  llii'  brain.  Snch  a  case  has  been 
reported  anil  In-iinlifidlv  illnstrated  by  Holt,  sliowiiiji  IJie  presence  of  llie 
bacteria  an<l  a  resultiiig  purulent  hydrocephalus. 

Fig.  7.J  represerds  another  casi-  ol'  spina  bifida  which  will  illustrate 
the  ordinary  cooi-se  of  Ihe  all'ei'lioii. 

Kio.  7-'i. 


^jriiiH  MMilih  i-t  dunnl  lumlur  rt-in^^rk.     iTifuitt  jn  hiniri  ipIiL    L>io<L  ^vh-'ri  U}  ilikysul'L 

tl  kIiiiwk  a  hiT^  spina  bifida  hi  Ihi!  diirsii-iiinihar  r>>^on.  The  m'^nihrnne  nnvr- 
iiit*  Mil-  liinmr  wju^  sn  InirislurKnl  th^il  lln'  spinid  ri>rd  I'nnJiJ  Ik'  |daiiily  ^cr>ii  llirimirh  it. 
Al  liirUi  thch'  wii.s  ji  niniUI  liiiinir,      II  )illi-it  wllh  llind  at  Ih'.-  I'lid  i>f  4\vi'lvr>  Itiiiiis,  ,iiid 

;d  M lid  .if  Iririy-i'Lprlif   Iir.nrH   it   li">ki'd   us  il  diiiin  in   Ihis  pirtun',     TIm'  liip  of  lliu 

luiiiiii'  su|ip<iralt:il,  lln-  lliiiil  lieiniii  In  Iciik.  awny,  iiiid  Ihv  child  died  within  li-n  days. 

This  is  Ihi'  course  imrsued  by  Uie  disvase  in  llie  tii:ijority  of  cases 
wiiicli  are  nut  opLTali.Ml  ii|x>li, 

Ki|(.  76  rt'i'ri'Hi'iils  III"  i-;is.>  i.f  n  h.iy  tlvr  yrars  nid.  win.  had  liiid  lliiH  liir|fi-  hniiiir 
sinre  birlh.  II  wat-  sihiiili;d  r.vi'L-  Mil-  liimliiir  ri'i/inn  «[  Ihi-  spiiud  L'urd,  and  in  Ihe 
mpilinn  liiLi',  Tin;  Hiiid  wii«  wilhdrnwti  upvi'i-al  limes  lor  purpusfE  iif  examhinlion. 
and  wlieii  the  sac  wiis  lux  an  openiiiit  (i  orn.  (2  inch'.'s)  \iiuii  rc.iild  lip  fidl  in  IliP  spina! 
canal.  II  was  plliplinal  in  shnpe.  Friiin  l\w  fad  that  llii-  child  siilTprEHl  tritm  incnn- 
tiii.'Tn''  uf  iiririi'  and  hud  a  I'frlaiii  di'un-p  uf  |iar:ilysis  uf  lli..-  h-ps,  II  was  fair  to  infer 
thill  Ihf  iii'i-v>'-<u|iply  -if  IIh'  ti-).'*'  aiiii  pLdvi»  was  inciirpnrnli'd  in  \hf  lum<ir. 

This  case  wa»  Itippttd  and  Ir'-ali-d   wilh   ii'i   injertimi  uf  Murtuii's  fluid,  but  Uw 
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treatiiieiil  wiis  eti(ird)'  uiisui'tessful,  aiid  uilIioui;li  tliu  sac  vms  uspiraltd  suveMl  limes 
Ibe  fluid  always  r^lurni^il. 

Treatment. — The  only  rational  treatment  or  spina  bifida  is  by  opera- 
tion, ant)  the  operadnn  now  comnioniy  done  is  excision  of  the  sac  and 
closure  (if  its  nei-k.  Tliu  snbseqnent  developnienl  of  internal  hydroei-pha- 
lus  is  nnfnrtunately  not  nncominon. 

Fiii,  7ii. 


Blillik  hJflilii  iif  liilnlAriv^liin.    Main,  aircwiiilil, 

Rhachiscbisis. — Kliarliisi'liUis  i^  oriu  of  the  jiriiiripal  I'driiit^  nl'  i-on- 
Heniliil  ili'l'ri'Ls  nC  Ihr  spirii'.  It  is  I'haracleri/cil  hy  U  di'lirirTiry  nf  the 
virricbnil  uri'hfs  i-illn-r  ■Miniiifle  or  partial.  The  cord  is  rndinicnlary  and 
is  S)iht  njicii  si>  Mud  Ihi'  ciidotiiehiil  lining;  of  the  cfiilral  ranai  is  exposed. 
This  tiiiiy  ncenr  in  the  whole  ul  the  eon!  nr  In  u  ))ari  ul'  il,  ci>riRtilnlin(.'  lolal 
or  partial  rhaihisihisis.  This  diseas<-  is  id  p:itholo|j'ieal  rallii-r  limn  chni- 
uil  iiilefest,  as  Ihe  infanls  die  in  a  short  time. 

Phlebitis  and  Arteritis  Umbilicalis.—Tln'  ruw^c  orboili  urthefle  eiin- 
diliiin^  i^  II  -'^cplii  lnr<'i'liiin  ol'  llir  iiintdlical  slinnji.  II  is  1 1 uisid en 'd  by 
most  pathnloffists  In  hi'Kin  as  an  inllarrnnidion  of  the  jiiTivasciilnr  eelhdar 
tiivsne.  .-Mid  only  sei'ondiinly  In  inv;idi'  Ihe  widls  nniir  vessels.  The  n-^'iun 
aronnd  llie  nndiihens  is  r-'d  iriid  Iml,  ^itxl  we  rrmy  be  jdili-  by  j,'enlli-  |)ii-ss- 
ure  hi  sipiit-M-  H  Tew  drops  of  pn.^  IV^>ni  llie  slump  iiT  Ihe  cnn).  It  is  a 
ver>'  daii;;i'rons  nlTeiliiin.  :iri  M-plic  i-mbolj  n'lidily  pa.^^  rnmi  llir'  inli-cteil 
ve»^els  into  the  ;o'nei-iil  circiiltiliun  luid  .si'l  op  meluf^tatic  tnlUimnialion  in 
Uk-  thoni<'ir  as  well  as  in  the  iibdominal  or);inis. 

TnE.*TMtsT. — The  IrealiiH'iil  i.-i  lo  sii.s-biin  tlie  inljini'K  vitfility  hy  sliinii- 
littiiiii  and  tluiriiii(.'hly  hi  disinl'ect  llii-  nndiilicus  willi  snlnliims  of  liirhliirid>- 
of  nieri  iiry  or  cnrholti'  neid.  Inliowed  |)y  Ihr-  application  ef  bomcie  acid 
ni'  ioiliifiirin  pl•^^dl^.     .V  lUixtteed  potiltiie  is  nllin  nf  seniei-.  and  some 
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aiilliors  ntoniiiiciHl  iilacin;;  Uu'  mlaiit   iipoii  ils  aliiloincn  fu   unU-r  tlial 
ttnivity  may  iiid  in  (irainiiig  away  tlif  jms. 

Congenital  Umbilical  Hernia  into  the  Cord. — Dr.  Hnwapil  MarsJi.  in 
Ihc  Ri'|jrirl  <>l'  St.  Barllidloitii'w's  Hnspital  Tnr  LH7-1,  tails  atlcriliur]  lo  llif 
■- raiiiiliar  aiialuniit'al  lad  Uial  t'ruin  abmil  lln'  sixlli  In  Ihi'  l\V(.-inii  week 
or  intra-iiti'rin«  life  Ihf  chh^^iuii  and  iK-j^hboririt;  (lorUoiis  of  tlif  ileum  are 
c-oiitaiiied  in  flic  j)arl  of  tin-  iinibiluat  I'unl  whirli  is  n.'xl  In  lln-  body  of 
the  enibryii,  ami  llial  llii'y  should  siibseinicntly  withdraw  iiitrj  tlie  cavity 
of  the  ahdoriien.  In  sonu'  citses,  however,  this  nicssion  (ails  to  lake 
plai-(.',  and  the  inleslini'  remains,  even  np  to  fhe  lime  of  )iirlli,  still  lodjr'-d 
in  the  bejjinnintf  of  the  conl,  which  is  dilated  in  lite  funn  of  a  membra- 
nous  sac"  Not  only  may  portions  of  the  intestine  he  thus  lell  mjtside  of 
the  iibdomiiial  wall,  but,  as  in  a  case  recently  npcridcrl  upon  by  Warren, 
the  liver  may  be  fimnd  lyinj;  in  a  hernial  sac  made  from  llie  dilated  base 
of  the  nmbilical  cord. 

The  inrant  wiis  seal  Ui  Dr.  Warren  at  Uie  Mimsiicliusetls  General  H'ispital  a  fi-w 
Iioiirs  iider  it3  liirih.  Al  Ihr  umlnliriis  wiissupn  the  pijril,  which  »m.«  (ireiilly  disleniipil 
nf  its  piiiiil  of  iiisorlum  into  llie  ahdoaien,  riiniiiti^  n  lunii>r  IS. 9  cm.  (2f  IhcIk's)  In 
iliamelpr.  Tht^  wverinpt  of  Ihi-  cord  were  iriiwrted  into  u  niiscd  rim  of  skin.  nmJ  wr-ri- 
o|>-ii|ue.  HO  Ihul  Uif  I'oiitenis  of  Ihp  hernia  uiiilil  not  Ih'  ilptennined. 

VVhi'ii  the  infant  wub  aw  ilay  old,  Dr.  Warr'-n  ■■nlarn'''!  llip  uinhilJKil  rin^i  tuttne- 
what,  sc|iiir.il>'ii  Ihc  liver  from  the  myxomatous  Ijssijr  .if  Ih.-  nird,  whiih  whs  in  somn 
places  lirmly  iidh>>reiil  lo  il,  and  returned  the  mase  within  llie  alwloinen.  The  wound 
was  tightly  cIosihI  with  slrnnp  silk  BUturea,  There  was  ctmBiderahle  shork  fidlowintr 
Ihc  opernlion.  but  then-  were  no  symptomB  of  pi.Titonllis.  In  Iwii  week?  Ihe  wuiintl 
had  healed,  and  Ihe  infant,  recuvered. 


Fungus  of  the  UmbilicuB. — The  umbilical  cord,  after  hehip  liipitiircd 
al  birlii,  falls  off  by  thi.'  seventh  or  ei^lilh  day,  leaving  a  clean,  ilrj-  rica- 
Irix.  Aller  Hie  sepandion  iif  Ihc  cord  we  siJinelinies  lind  a  red  pnitrii- 
siun,  witti  a  moist  snrfaee,  that  may  even  have  a  short  eentral  cunal.  This 
is  generally  rhie  to  ail  iniperl'eet  dLsinte|,Talioii  uf  the  cord.  It  may  bleed 
ver>'  readily  if  touchiMl,  and  f;ive  rise  In  a  diseliarKc  so  ilTitalill^r  Ihal  the 
skhi  for  some  dblance  aniumi  Ihe  umbilicus  becomes  eezeHialuiis.  Tliis 
condition  is  callert_/inw/mt  oc  jioli/pu*  of  ihe  ninbWwuK. 

Treatment. — The  Irealnieiil  is  ver>'  simple.  The  (iuver  ones  are  besl 
removed  by  lii-Titioii :  the  smaller  ones  can  be  deslpived  liy  Lhr'  applicji- 
tiori  III'  nitrate  uf  silver  or  Ihe  actual  cautery. 

Meckel's  Divertioulum. — A  condition  whiuii  may  at  lirst  simulate 
umbilical  polypus,  and  of  wliieh  umbilical  polypus  may  be  a  syinplnm,  is 
till'  persistence  of  a  Meckel's  diverticuluin.  This  consisl.'i  of  IIih  persial- 
ence  of  a  piece  of  intestine,  usually  patent,  eomiecluifr  the  small  intesline 
with  the  miibilii'ts.  It  rejireseids  a  vitelline  duel  Ihal  failed  lo  atrophy 
wtii-n  the  placental  circulation  became  esUddislied.  and  bi'Irays  ils  presence 
by  an  ■•scape  of  fteces  from  the  tuubilicus.     If  is  a  rare  malforiiialion. 

Umbilical  Hernia. — The  ordinary  umbilical  hernia,  which  is  sunjily  a 
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protrusion  of  a  knuckle  of  the  intesfines  through  the  unclosed  abdombal 
opening  left  by  the  separation  of  the  cord,  is  of  very  common  occurrence. 

Treatment. — ^The  ligiitcr  grades  tend  to  recover  spontaneously,  and  it  is 
not  advisable  to  operate  upon  them,  or  in  fact  on  any  umbilical  hernia, 
until  it  has  proved  to  be  absolutely  intractable,  for  it  is  an  operation 
accompanied  by  considerable  danger  to  the  life  of  the  infant  The  lighter 
grades  of  umbilical  hernia  are  usually  easily  reduced,  but  there  is  often 
great  trouble  in  keeping  them  so.  Various  devices  are  employed  for  this 
purpose,  but  most  of  them  are  very  unsatisfactory.  At  the  Children's 
Hospital  we  are  in  the  tiabit  of  proceeding  in  tiie  following  manner : 

Having  gently  reduced  the  hernia,  the  skin  of  the  abdomen  is  so 
pushed  up  between  the  fingers  that  it  makes  a  vertical  fold,  at  the  bottom 
of  which  lies  the  umbilicus.  The  hole  should  be  deep  enough  to  lay 
one's  fmger  m  it.  The  tension  is  kept  up  by  applying  a  wide  strip  of  ad- 
hesive plaster  transversely  across  the  abdomen.  This  makes  a  pad  of 
flesh,  which  closes  the  umbilical  opening  and  retains  the  intestine  in  place. 
The  cure  is  a  slow  one,  and  the  treatment  must  be  continued  for  many 
months  in  severe  cases,  without  once  allowing  the  hernia  to  come  out. 
The  milder  cases  are  also  aided  by  exercises  which  tend  to  develop  the 
abdominal  muscles.  This  ran  be  very  simply  effected  by  having  the  child 
lie  on  the  floor,  and,  while  the  feet  are  held  down,  making  him  rise  to  a 
sittii^  position  with  the  back  held  straight.  This  is  accomplished  by  the 
a'ctus  muscles  of  the  abdomen,  and  if  the  opening  is  a  transverse  one  it 
tends  to  close  it. 

Pig.  77  represents  nn  exlrome  case  of  umbilical  hemia  in  an  infant  five  months 
old.     The  hernia  caiiai^d  an  evereion  of  the  whole  unibilicnl  rt'gi'>n. 

Pio.  77. 


Uuyv  imilliUcAJ  UtTllUL.      InlAtlt  ^EUUUIIlBuiU. 


Cases  of  incarcerated  and  oven  slrangiilaied  umbilical  hemia  havi?  been 
reported,  but  are  very  rare,  A  few  have  been  operated  upon  successfully. 
The  daiig*T  from  all  such  procedures  is  usually  considered  great,  but  ttiere 
has  been  such  an  advance  made  in  the  modem  methods  of  abdominal 
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surgery  thai  the  operation  is  looked  upon  with  inireasinj,'  Civor.  Casi'S 
of  hernia,  whether  umbilical  or  in|,'uinal,  are  especiaUy  tUllicult  to  manage 
if  Uie  infojit  has  pertussis  or  some  similar  disease. 

Inguinal  Hernia.— The  most  lomirKiii  riirms  of  in^filinnl  hfi-iiin  fliat 
ocfiir  in  yoiui);  (■liililreil  are  (1)  Hie  voiuj-iiilitl,  (2)  tlf  Jmiu-aUir,  uuil  (iJ) 
the  vifantiie  or  encydcd.  An  ordinary  acquired  fonii  surh  aa  is  tlie  rule  in 
the  aduH  may  be  nu-l  willi.  but  it  is  nut  so  i-onniion.  8lniri);nlaleii  and 
incarcerated  liernia?  occur  at  times,  as  in  the  adult,  ultliough  Uiey  are 
rare. 

There  seems  to  be  somL-  evidence  thai  Ihc  tendency  tu  hernia  is 
hereditarj'.  F^iizet  n*porls  eij^hty-fivc  cases  of  hernia  occurring:  in  his 
practice,  in  which,  onntting  all  cases  in  which  the  father  pursued  some 
laborious  trade,  such  as  that  of  a  blacksmith,  he  found  that  in  24,7  per 
cent,  the  ()arenfs  had  had  similar  bemia'.  Malgaigiie  reporls  a  itereenl- 
age  of  29  due  to  lieredity  in  a  series  of  tlu^e  hundred  and  sixteen  cases 
of  hernia. 

Infants  are  at  times  brought  to  our  hospitals  with  a  history  of  colic 
who,  on  examijiation.  are  found  to  have  more  or  less  incarceration  of 
these  hemite;  which  emphasizes  the  iniporlance  of  making  a  systematic 
physical  examination  in  everj'  case  for  abdonunal  tieruia,  and  of  not 
taking  it  for  granted  thai  the  symptoms  are  c<in,sed  by  indigeslion. 

{\)  Congtsniial  Form. — ^The  con^uital  form  is  that  Vaiiety  in  which 
the  knol  of  intestine  hits  made  its  way  alon(5  a  still  paleiit  funicular  pro- 
cess. If  it  ri'aches  into  tliu  scrotum  it  will  be  found  completely  to  en- 
velop the  testicle. 

(2)  Finiicidar  Form. — In  the  fimicular  form,  the  tunica  vaginalis 
ha\'ing  become  shut  off  from  the  funicular  process  just  above  the  testicle, 
the  heniia  conies  down  the  patent  process,  but  does  not  envelop  the 
testicle  as  in  the  preceding  variety. 

(3)  lufaulik  Form. — C'ompared  with  the  two  forms  just  mentioned, 
the  infantile  or  encysted  form  of  hernia  is  quite  rare,  nor  can  it  be  diag- 
nosticated with  certainly  without  an  operation.  In  it  the  funicular  pro- 
cess has  closed  above  but  not  below,  and  the  intestine  encased  in  a  pouch 
of  peritonewn  forces  its  way  into  the  process  and  descends. 

DiAQHOSis. — The  diagnosis  between  direct  and  indirect  hernia  has  little 
importance  in  childhood,  as  the  inguinal  canal  is  so  short  that  the  rings 
are  practically  at  the  same  level.  The  condition  which  will  be  most 
readily  confounded  with  hcniia  is  hydrocele.  Both  pve  rise  to  an  elastic 
tumor  in  IheMnguinal  region  and  in  the  scrotum,  and  in  fact  resemble 
each  otiier  in  many  ways.  Hydrocele  is  translucent  by  transniitted  light; 
hernia  is  opaque.  Hydrocele  is  always  dull  on  percussion ;  hernia  is 
usually  resonant.  If  you  can  reduce  them,  hydrocele  will  go  back  slowly 
and  noiselessly,  hemia  at  ttie  last  quickly  and  with  a  gurgling  sound. 
Hydrocele  gives  no  impulse  on  coughing;  hemia  usually  does.  Lastly, 
in  feeling  for  the  inguinal  ring  in  hernia  it  is  found  to  \>c  filled  witti  the 
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of  the  tumor ;  in  hydrocele  it  is  either  empty  or  filled  by  a  narrow 
stalk- 

Treatment, — Most  of  the  hernia  that  will  be  met  with  in  children  are 
(^■asily  rt'dufiblo,  but  wp  should  remember  that  in  attemptui^  to  get  them 
back  into  the  abdominal  cavity  we  must  use  the  greatest  care,  as  nowhere 
can  a  Utile  roupli  maiiipulalion  do  more  harm,  [f  the  hernia  cannot  be 
easily  replaced,  we  should  not  think  of  leaving  it  where  it  is,  simply  bo- 
cause  it  gives  rise  lo  no  alarming  symptoms  on  the  part  of  the  child. 
No  infant  is  sate  with  an  irreducible  hernia,  and  the  sooner  such  a  c-aso 
is  placed  in  tlie  hands  of  a  sui^eon  the  belter.  Although  the  treatment 
of  inguinal  hernia,  whether  by  actual  operation  or  by  the  application  nf 
the  usual  trusses,  should  be  in  surgical  hands,  yet  one  method  of  treating 
these  hemiEB  is  so  simjtie  and  safe  that  every  medical  man  should  know 
about  it;  in  fad,  in  our  children's  clinics  in  Boston  11  is  much  used  for 
all  children  under  a  year  and  a  half.  Ttiis  method  is  the  application  of  a 
worsted  truss  made  of  a  skein  of  yam  wtuch  is  passed  under  the  l)ack. 
The  separated  loop  is  around  the  side  where  the  hernia  is,  and  the  un- 
separated  end  of  Uie  skein  is  brought  forward  and  passed  through  the  loop 
ill  the  groin  and  up  on  to  the  back  where  it  is  fastened.  In  this  way  a 
son  slip-knot  is  made  wliich  lies  directly  over  the  inguinal  ring  and  makes 
an  excelleJit  truss. 

Femoral  Hernia. — In  femoral  hernia  the  gut  escapes  Brom  the  pelvis 
Under  Poupari's  ligament,  and,  making  its  way  through  the  femoral 
canal,  shows  itself  as  a  tumor  directly  under  the  saphenous  opening.  It 
can  be  diagnosticated  at  once  from  inguinal  heniia  by  pulling  the  finger 
on  the  spine  of  the  pubes  and  noticing  whether  the  origin  of  the  tumor 
is  to  the  outer  or  llio  inner  side  of  Ihat  poiht.  If  outside,  one  is  sure  the 
heniia  came  titrougli  the  femoral  canal,  no  matter  how  far  it  may  have 
extended  up  on  lo  the  abdomen.  Femoral  heniia  is,  however,  extremely 
rare  m  yoimg  children,  even  in  girls.  In  infancy  the  spine  of  the  pubes, 
Poupart's  ligament,  and  the  atiferior  superior  spine  of  Ihe  ilium  are  all 
much  nearer  together  than  in  Ihe  adult  As  a  consequence,  tlie  femoral 
opening  is  so  small  and  sn  well  protected  that  it  is  usually  impossible  for 
tlie  hernia  lo  force  ils  way  through. 

Hydrocele. — Several  anatomical  varieties  are  met  with  in  hydnicele, 
as  in  hernia.  Thus,  if  tlie  collection  of  Huid  occupies  a  freely  open 
funicular  process,  we  have  the  coni/enilol  i-nricfi/,  and  the  lluid  can  easily 
be  returned  to  Ihe  abdominal  cavity  by  placing  the  cluid  on  iU  back  and 
elevating  Uie  scrotum.  This  is  true  also  at  fun'wulur  hi/ilrocele.  in  which 
the  fluid  occupies  an  open  funicular  priMcss,  but  la  bounded  below  at  the 
point  whert!  Ihe  tiuiira  vagiiuilis  has  become  walled  off.  leaving  the  testi- 
cle in  a  se|Minite  compartment  underneath.  When  Ihe  fimicular  pnicess 
has  become  walled  olT  fnim  the  abdomen,  but  is  still  in  conniiuniuition 
with  Ihe  tunica  vaginalis,  there  may  be  a  collection  of  lluid,  which  is  then 
known  as  an  in^nntUf  hi/iirotvle;  in  this  fonii  the  fluid  Is  irreducible. 
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True  hydrocele  of  thi?  tunica  vaginalis  may  be  met  with  in  children  as  i 
as  in  adults,  but  it  is  rare. 

EncyMcd  Ilyilrocek  of  the  Cbrd. — ^There  is  anotlier  form  of  hydrocele 
whicli  often  estajies  rfcojrnition,  but  perhaps  still  utlenor  is  diagnosticated 
as  bemia  and  treated  witli  a  truss.  This  is  the  encysted  hydrocele  of  tlie 
cord,  ir  in  the  course  of  the  spermatic  cord  a  ItanI,  rounded  swelling 
appears,  and  the  testicle  \s  found  in  its  proper  position  in  the  scrotum  and 
the  ingiiinol  ring  dear,  one  is  very  surely  dealing  with  a  hydrocele  of  tills 
kind.  Having  made  the  diagnosis,  it  should  be  evacuated  with  a  fine 
aspirating  needle.  About  4  c.c,  (1  drachm)  of  clear  straw-colored  fluid 
is  generally  drawn  off,  and  the  tumor  usually  disappears. 

Encynkd  Ilydri/eek  of  llie  Cnitat  of  Xiwk. — Analogous  to  hydrocele  of 
the  cord  in  boys  is  an  accumulalion  of  lluid  in  the  canal  of  Nuck  in 
{jirls.  The  appearance  of  the  swelling  is  the  same  in  both  cases,  and  the 
ti'eatnienl  should  be  the  same. 

Treatment. — The  treatment  of  all  forms  of  ureducible  hydrocele  is 
firsi  by  aseptic  evacualion  of  the  fluid  with  a  fine  canula  and  trocar,  or 
by  an  aspirating  needle.  If  this,  after  repeated  trials,  fails  to  effect  a 
cure,  extirpation  of  the  sac  is  the  only  sure  method,  although  the  injec- 
tion of  a  weak  solution  of  iodine  is  highly  recommended  by  many  au- 
thors. It  is,  however,  dangerous  in  children,  as  the  occasional  connection 
of  the  hydrocele  sac  with  the  abdomen  is  not  to  be  forgotten.  Reducible 
foTOis  of  hydrocele  arc  generally  to  bo  treated  by  a  truss,  in  the  same 
manner  as  hemise,  to  try  to  efl'uct  a  closure  of  the  neck  of  the  canal.  If 
this  is  successful  they  can  then  be  treated  in  the  ordinary  way.  The 
outlook,  however,  is  poor,  and  such  treatment  is  generally  unsatisfactory. 

Undescended  Testicle, — The  testicle  should  descend  into  the  scro- 
tum at  alJiMit  the  eighth  month  of  intra-uterine  life.  In  certain  cases  it 
does  not  descend,  and  if  the  descent  does  not  take  place  wittiin  the  tirel 
few  years  of  life  its  function  is  lost  from  atrophy.  It  is,  therefore,  im- 
portant ill  those  eases  in  which  tlic  testicle  descends  and  returns  to  the 
abdominal  cavity  to  retain  it  in  the  scrotum  by  means  of  apparatus. 
Operation  for  tliis  condition  is  not  ntten  successful.  At  times  an  unde- 
scended lesticie  is  found  in  coiidiination  with  an  inguinal  hernia.  The 
following  case  of  this  kind  came  under  my  care  about  two  years  ago : 


A  hoy.  Tour  years  old,  was  discovcrL*d  to  have  nn  inguinal  hernia.  The  testicle 
was  also  found  at  limes  lo  be  absent  on  the  sidu  of  the  hernia.  Somelimea  the  her- 
nia would  (Jeacerid  ami  the  lestirle  remain  in  the  abdominal  cavity,  and  again  the  lesU- 
cIb  would  eiiine  down  wilh  the  hernia.  11  was  exceedingly  dirfitult  lo  maintain  the 
teslirle  in  Ihe  scrotum,  even  when  il  was  found  lo  be  there,  as  it  would  slip  back  with 
the  grealiisl  1'Hfilily.  Dr.  Lovell  flniiily  succeeded  in  seeing  the  boy  at  a  lime  when 
bolh  Ihe  leslifle  and  Ihe  hernia  were  clown,  and  in  reducing  the  hernia  while  Ihe  testi- 
cle was  ki'pl  in  Ihe  serolum,  A  carefully  adapted  truss  was  Uien  Applied  so  as  lo  pre- 
vent the  tvslii'le  from  returning  to  tlie  abdominal  cavity  and  the  hernia  ft-om  entering 
the  scrotum. 
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Tumors  of  the  Testis.— \V<-  may  al  hirlh  firirl  jim  orilnn-'i'iri'-nl  nf  llie 
IpsUs  due  lo  san'miia,  U'ratoina,  rongi-Tiilal  syphilt^,  nr  farciimriia.  Tin; 
rormcr  is  much  the  more  common. 

MaJformationa  about  the  Rectum. — At  an  early  singe  of  ilevelop- 
ment  of  tlie  embryo  the  intestinal  canal  ends  t>lindly,  and  afterwards  by  an 
invaginallon  of  the  outside  wall  a  communication  is  brouglil  about  and  Uie 
stomodteum  formed.  An  analogous  process  of  development  goes  on  at  the 
other  end  of  the  inteslinal  tidte,  and  resulls  in  the  Formation  of  the  rectum 
and  anus.  The-  hind-put  at  first  ends  blindly,  then  as  it  descends  it  is  met 
by  an  ascending  dimple,  and  usually  these  two  fuse  and  the  protitdtnaii  is 
fonned. 

As  in  the  mouth  a  series  of  malformations  may  arise  from  a  failure  in 
the  completion  of  tliis  process,  so  in  the  anal  region  we  may  meet  with  a 
similar  series.  The  rectum  may  have  come  inlo  its  normal  relations  and 
the  anal  depn-ssion  have  failed  to  form,  or  it  may  have  gone  the  whole  of 
the  distance  between  the  end  of  the  intestine  and  the  skin  and  yet  the 
final  step,  the  fusion  of  the  membranes,  have  failed  to  take  place.  To  both 
of  these,  and  to  any  inlermediale  condition,  the  name  of  hr.jjerforatc  rectum 
is  given.  On  the  other  hand,  willi  the  rectum  and  the  anus  fused  we  may, 
nevertheless,  find  a  thin  parchmenf-liko  membrane  spread  over  the  exter- 
nal orifice  just  where  the  skin  and  the  mucous  membrane  join.  This  is 
called  impfrforate  anu». 

The.\tment. — When  an  infant  is  bnm  the  physician  should  carefully 
examine  it,  in  order  lo  determine  whether  it  has  any  malformation.  The 
most  importiuit  malfonnaliona  which  it  is  necessary  lo  recognize  are  those 
at  the  anus.  Unless  an  infant  has  a  passage  of  meconium  soon  after  ils 
birth,  an  exannnation  should  be  made  in  the  recluni  with  Uie  finger,  and 
if  the  anal  opening  is  found  to  be  closed,  either  just  at  the  oullet  or  higher 
up,  we  must  consider  what  is  to  be  ilone  to  relieve  this  condition.  If 
nothing  but  a  web  obstructs  the  anus,  we  can  easily  break  it  through  with 
a  director  and  then  dilate  Uie  orifice  wilh  the  finger.  If  there  is  more 
than  the  thinnest  bulging  membrane,  a  cutting  operation  ^vill  have  to  he 
done,  and  perhaps  a  severe  one,  so  tliat  the  case  should  at  once  be  placed 
in  the  hands  of  a  surgeon. 

Occlusion  of  the  Vagina. — Sometimes  we  find  a  thin  gray  velujn  ex- 
tending across  the  mouth  of  the  vagina  from  jusl  below  the  urethral  open- 
ing to  the  posterior  commissure  and  blocking  up  the  vagina.  It  may  be 
complete  or  partial. 

Treatment. — ^Tliis  cDndtlinn  sliould  be  dealt  with  while  the  infant  is 
slitl  young,  as,  if  lell  until  puberty,  it  will  cause  a  retention  of  the  menses, 
and.  moreover,  by  that  time  will  liave  hernnie  much  thicker  and  perhaps 
quite  vascular.  It  is  easily  broken  tliroiigh  in  the  young  child,  and  if  a 
piece  of  cjirbnlized  cotton  be  jmt  between  Iho  torn  edges  to  prevent  them 
fnim  adhering,  Ihe  malformation  caii  be  cured  permanently.  Atresia  from 
inllammalion  of  ttie  labia  is  said  to  occur  in  rare  instances. 


te^ 


294 


I'KUfATHIUS. 


Hypoapadiaa. — Tlie  iiialforrrialion  known  as  hypofquj/Uan  is  the  rcBuIl 
of  an  arrest  of  dL-vclopniciit  in  Uig  forinalion  of  llie  uretlira  and  of  (he 
corpus  spongiosum.  The  urethral  groove  should  normally  be  converted 
into  a  canal  by  the  growth  and  joining  together  of  its  sides.  This  process 
begins  at  the  base  and  extends  to  the  end  of  the  penb.  By  an  inlerrup- 
tion  of  tills  process  the  urethra  may  be  brought  to  an  end  and  open  at  any 
point  between  the  peno-scrolal  angle  and  the  base  of  the  glans.  In  (he 
most  common  forms  of  hypospadias  the  glans  alone  is  imperforate. 

Treatment. — ^The  treatment  is  wholly  by  plastic  operation,  and  it  re- 
[juires  the  most  delicate  surgery  to  obtain  a  good  result  in  the  face  of  the 
many  serious  obstacles  that  tliis  malformation  presents. 

Epispadias. — ^The  malformation  of  epiupmlmH,  in  which  the  urethral 
canal  opens  upon  the  dorsum  of  the  penis,  is  still  more  diDicult  to  deal 
with  than  is  hypospadias.  It  is  commonly  associated  with  exlroversion 
of  the  bladder,  and  is  very  rare. 

Treatment. — A  partial  plastic  operalion  and  Ihe  wearing  of  some  form 
of  urinal  constilule  about  all  that  ean  be  done  lor  these  cases. 

Congrenital  Obliteration  of  the  Bile-Duots. — One  of  the  rarer  forms 
of  congenital  malfonnalions  in  new-bom  uifants  is  represented  by  the  ob- 
literation of  the  bile-ducts.  The  most  extended  work  which  fias  appeared 
in  the  literature  of  this  subject  is  that  of  Dr.  John  Thompson,  of  Edin- 
burgh. 

pATHOLoiiicjiL  Anatomy. — Tliere  are  a  number  of  differenl  nnirbid  pro- 
cesses which  have  been  supposed  to  produce  tins  pathological  lesion  of  the 
ducts.  Each  of  Ihese  processes  has  in  rerlain  cases,  in  all  probability,  had 
much  to  do  with  causing  the  disease,  but  it  is  usually  the  combination  of  one 
or  more  of  them  wliiuh  must  be  ronsidered  in  determining  its  eliolngj-. 
Thus,  the  results  of  inlra-uterine  peritonitis,  by  compressing  the  ducts,  or  by 
being  a  source  of  inHamuiation  which  hiis  spread  to  the  walls  of  the  ducts, 
may  finally  cause  their  obliteration.  A  primary  inllammalion  or  lesion  of 
the  duels  themselves  may  produce  this  result,  or  it  may  arise  from  an  actual 
arrest  or  defect  of  development.  In  this  connection  congenital  syphilis 
should  be  referred  to  as  in  some  cases  producing  lesions  of  Ihe  ducts,  but 
this  and  other  causes  do  not  necessarily  play  an  iniporlaid  part  in  the  dis- 
ease. 

The  complete  discussion  of  the  causes  of  congenilal  nialfoniiation  of 
the  bile-ducts  would  lianlly  have  a  place  in  a  general  work  on  clinical 
medicine,  but  it  is  sullicient  lo  say  that  in  the  great  majority  of  cases  tlie 
evidence  is  in  favor  of  defective  development  as  being  tlie  chief  cause. 
This  malformation  probably  affects  to  a  considerable  extent  the  walls  of 
the  ducts,  and,  as  Thompson  has  stated,  it  consists  in  the  narrowing  of 
their  lumen.  Tlie  interference  which  is  thus  caused  to  the  outflow  of  bile 
gives  rise  to  a  catarriial  condition  which  tinally  blocks  and  obliterates  the 
ducts,  owing  to  the  inflammatory  process  spreading  to  the  watts  of  the 
ducts  and  the  gall-bladder.    TliLs  progressive  infiammation  goes  on  slowly 
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spreadinp,  ).he  local  (.otiiliLioii  gradually  l>ei'oniing  wcfrse  during  many 
niiinUis  if  Uir  paUunU  live.  The  obliterated  ducts  or  ^11-hiadder,  or 
portions  of  them,  may  entirely  disappear,  not  even  leaving  a  distinct  band 
of  fibrous  tissue  to  indicate  tlieir  original  position.  Ttie  obliteration  gen- 
erally becomes  complete  ut  a  variable  but  early  period  of  intra-utcrine 
life ;  occasionally  it  does  not  occur  until  afler  birth.  The  occurrence  of 
peritonitis  is  probably  in  most  cases  secondary  to  tbe  blocking  of  tlie 
ducts. 

When  the  lumen  of  the  duct  has  become  so  narrowed  that  the  bile 
does  not  pass  ireely  into  tlie  intestine,  a  cirrhotic  condition  begins  in  the 
tissues  of  the  liver,  and  as  it  progresses  interferes  with  the  functions  of 
that  organ. 

At  the  post-mortem  examinations  of  these  cases  the  liver  usually  is 
found  to  be  much  enlai^ed  and  its  tissues  to  be  increased  in  consistency; 
it  is  of  a  dark-brown  color,  owing  to  (he  presence  of  numerous  masses 
of  inspissated  bile  in  the  smaller  biio-ducts.  In  a  large  number  of  cases 
there  is  found  a  complete  obliteration  of  some  part  or  jtarls  of  the  hepatic, 
common,  or  cystic  durts,  or  of  the  jrall-blailder,  while,  with  very  few  ex- 
ceptions, implication  of  the  blomi-vessels  is  conspicuously  absent 

In  speaking  of  tlie  explanation  which  may  be  given  for  the  occurrence 
of  the  symptoms  just  mentioned,  Thompson  remarks  that  the  reappear- 
ance of  the  disease  in  several  members  of  the  same  family  can  be  ex- 
plained only  by  the  theory  that  a  congenital  dtfett  of  development  is  in 
these  cases  the  cause  of  the  malformation.  The  fact  ttiat  the  onset  of 
tbe  jaundice  is  not  contemporaneous  with  the  blocking  of  the  bile-ducts, 
and  usually  bei,'ins  several  days  afler  birth,  he  explains  as  Uie  effect  on 
the  hepatic  cells  produced  by  the  great  changes  in  the  hepatic  circulation 
which  occur  in  new-born  infants.  The  presence  of  colored  meconium  in 
some  cases  and  of  only  white  discharges  in  others  is  due  to  the  blocking 
of  the  ducts  having  occurred  at  dill'ereid  periods  of  inlra-ulerine  life. 

When  in  combination  with  the  colorless  Ci-cal  dischaJ^iJS  green 
material  is  passed  during  the  progress  of  tlie  disease,  this  occurrence  is 
probably  due  to  the  chemical  action  on  the  contents  of  Uic  intestine,  pro- 
duced in  various  ways,  one  of  which  may  arise  if  mercury  has  been 
administered.  The  tendency  to  spontaneous  hemorrhages  may  be  due  to 
tlie  occurrence  of  a  condition  of  chronic  blood-poLsoning,  since  the  arrest 
of  the  outflow  of  bile  damages  the  liver  to  such  aji  extent  that  its  func- 
tions are  interfered  with  and  organic  fluids  of  a  poisonous  nature  may 
thus  pass  into  the  circulation.  The  enlargement  of  the  spleen,  the  con- 
vulsions, and  ttic  vomiting  ore  probably  more  or  less  connected  with  the 
same  condition  of  blood-poisoning.  The.  fact  that  the  children  live  as 
long  as  they  do,  and  usually  lio  not  become  emaciated  in  the  early  days 
of  life,  is  to  be  explained  on  the  ground  tiiat  the  prisenco  of  bile  hi  the 
intestine  is  not  absolutely  necessary  for  digestion.  When  tlie  nutrition 
and  general  health  begin  to  sulTor,  it  Is  probably  due  to  the  interfenmce 
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whirh  the  secondary  changes  in  Iho  tlasues  of  tlie  liver  are  causing  witli 
tht  more  ii[i[)or(aii(  fiimlions  of  thai  nr^nu. 

Sthptoms. — The  inrants  wlio  arc  bum  with  this  disease  are  either 
Icteric  at  first  or  become  so  williiri  llie  first  fi'w  weeks  of  life.  They  often 
appear  otherwke  liealthy  and  well  nourished.  In  some  eases  Uiere  is  a 
dischai^e  of  normal  meconiiim  followed  by  colorless  dejections.  In  other 
cases  the  ffec'sl  movements  arc  clay-colored  from  the  very  first  and 
remain  so.  Tlie  urine  is  deeply  stained  with  bile.  The  jaundice  is  of  a 
dark-greenish  tinge,  lasting  until  death,  which  occurs  from  within  a  few 
weeks  to  eight  niontlis.  Spordaneous  hemorrha^rc  from  the  umbilical 
coni  commonly  occurs  wilhin  Uie  first  two  weeks,  and  in  other  localities 
in  those  infaiiis  who  survive  this  early  period,  The  liver  and  spleen  are 
increased  in  size.  !f  the  infants  survive  for  some  months  they  become 
more  or  less  emaciated.  Convidsions  and  vomiting  are  apt  lo  occur,  and 
death  usually  takes  place  !rom  exhaustion  or  fnjm  some  trifling  inter- 
current disease. 

TiiKATHRNT. — There  is  no  known  means  by  wluch  we  can  counteract 
the  H'snlls  of  this  malformation. 

Con^emtal  Obliteration  of  the  Intestine. — We  shall  merely  refer  ttj 
a  malCiirmatiori  which  is  repri'seiited  by  an  ol)lilcralioTi  of  the  inlesline. 
Malformations  of  lliis  kind  may  arise  from  constriclions  of  the  parts 
affected  by  fibrous  t>ands,  probably  Ihe  remains  of  peritoneal  adhesions. 

Congenital  Malformations  of  the  (Esophagus  and  Stomach.^ — 
Congenital  malformalions  of  the  cesophagus  and  stomach  ai'e  rare,  and 
are  described,  in  connection  with  diseases  of  these  parts,  on  page  787. 

Malformations  of  the  Heart  and  the  Blood-Vessels. — The  various 
anomalies  of  tlie  heart  and  blood-vessels  are  described  on  page  720. 
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Fingers. — Various  malformations  of  the  uxtremities  are  met  with  in 
new-born  infants,  one  of  these  is  six  instead  of  five  fingers. 

Another  malfomialion  of  this  kind,  called  webbed  fingers,  is  quite 
common.     Surffical  interference  is  indicated  in  both  cases, 

Toos. — Infants  are  at  times  bom  with  extra  Uhm  and  uvbbfd  toes,  and 
it  becomes  a  sui^cal  question  to  determine  whether  they  shall  be  operated 
upon.  This,  of  course,  is  a  question  of  orihopiedics,  and  is  one  which 
we  need  not  deal  with  except  so  far  as  to  appreciate  the  importance  of 
preparing  the  foot  properly  for  future  use.  The  greater  freedom  of  move- 
ment required  for  the  fingers,  and  the  fact  that  the  hand  is  always  in  sight, 
render  sui^cal  interference  much  more  necessary  in  malformations  of  the 
hand  than  in  those  of  the  foot. 

Congenitnl  hjpertrophy  of  the  fi?ct  arid  hands,  and  coiit/enilal  thfifltnoy 
of  one  or  more  extremities,  may  be  spoken  of  in  this  connection,  but  are 
too  rare  to  be  more  tlian  referred  to.  These  nialfomiations  have  been 
thoroughly  described  by  Thomas  Annandale. 
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Clab-Hand  and  Club-Foot. — CKib-hainl  iiuil  iliib-root  are  congenital 
mairornialjons  wliii.h  may  in:  iltit-  to  aji  Hiidevtlop'-d  coiiiUiiun  of  eitlicr 
the  bones,  the  ligaments,  or  tlie  muscles.  In  the  more  simple  forms  the 
extremity  is  pulled  inio  the  miitposition  by  tlie  action  of  contracted  mus- 
cles and  tendons,  wliile  in  Uic  severe  forms  the  bony  framework  may  be 
so  misshapen  tliat  tlie  separate  segments  are  almost  unrecognizable. 
Club-hand  is  oHen  accompanied  by  absence  of  the  radius. 

Treatment. — The  tnatiiienl  of  this  class  of  deformities  is,  of  course, 
purely  in  the  provinte  of  the  orttiopivdic  surgeon.  All  that  we  wish  to  do 
in  referring  to  them  is  to  suggest  how  much  may  be  accomplished  by 
simple  manipulations  with  the  hand.  The  mother  should  be  instructed 
to  rub  ilie  fuel  and  leg  twice  daily,  and  to  make  firm  pressure  against  the 
shortened  muscles  by  trying  to  bring  the  hand  and  foot  into  the  normal 
position.  We  have  seen  slight  cases  cured  by  this  simple  means,  and  even 
moderately  severe  ones  so  nuich  benefited  that  subsequent  treatment  with 
orlhopa'dic  ajiparatus  became  much  easier. 

Congenital  Dislocation  of  the  Hip. — Ctrngenila!  dLslocafions  of  all 
the  joints  are  someliines  found,  tin'  most  frequent  and  most  important 
being  dislocation  of  the  hip.  This  is  now  thought  to  t>e  caused  by  a 
faulty  development  of  the  acetabulum  and  thi'  head  of  the  femur. 

Symptoms. — ^Tlie  symptoms  are  of  a  kind  that  readily  escape  notice 
during  infancy,  and  are  first  seen  when  the  child  should  begin  to  walk. 
It  is  then  noticed,  if  he  can  hold  himself  on  his  feet  at  ail,  thai  the  abdo- 
men is  very  prominent,  the  back  arched,  and  tiie  buttocks  seenunifly  en- 
larged:  at  least  this  is  the  case  if  the  di.-l'ormily  is  bilateral,  which  is  tlie 
form  usually  met  with.  On  examining  the  joint  we  find  llial  lln'  Inichan- 
ler  is  above  Ni^-laton's  line,  but  it  can  by  traction  on  tin-  leg  he  drawn 
down  to  its  proper  place  without  causing  any  discomfort  In  the  rliild.  If 
the  deformity  is  unilateral,  one  leg  will  appear  shorter  than  the  other,  and 
the  ctiild  will  walk  with  a  rolling  limp.  This  condition  should  lie  care- 
fiilly  looked  for  when  an  infant  at  the  age  of  fourteen  or  fitlef^n  months 
has  made  no  (Special  attempt  to  walk,  or  when  on  attempting  to  do  so  it 
does  not  succeed. 

Theathent. — Ab  operative  treatment  has  not  proved  very  successful  in 
these  cases  and  is  not  to  be  employed  until  the  child  is  over  three  years 
old,  Uie  best  metliod  of  treatment  is  by  massage.  If  the  disease  is  unilat- 
eral it  should  in  addition  to  the  nia-ssagi-  be  treated  with  a  high  shoe. 

Congenital  Dislocation  of  the  Knee. — Next  in  order  of  frequency  to 
congenil.il  dislocation  of  the  hip.  but  r.u"e  in  comparison,  is  a  dislocation, 
or  rattler  a  partial  dislocation,  of  the  knee.  In  this  condition  the  tibia  is 
found  rilling  fonvnrd  upon  Uie  condyles  of  the  femur,  so  Itiat  the  knee- 
joint  can  n-adily  be  put  into  hyperextension  and  the  toes  nia<le  to  point 
towanis  tlie  forehead. 

Birth  Paralysis. — Birth  paralysis  will  be  conaidcn-d  in  connec^tion 
with  rliseases  of  the  nervous  system.     It  may  be  pn-aeni   cither  in  the 
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iriiiscli's  of  tlic  fwi'  or  in  lliosi-  cil'   tlie  E-xln'inilics,  and  is  duo  In  pressure 
upon  Uic  nerves  made  by  tlie  rorc«its  or  by  too  great  tractiaii. 
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Asphyxia,.— The  earliest  palholo|^ical  condition  wliieh  is  broiigbt  to 
our  nofii'c  ill  birlli,  and  one  whicli  requires  ininiedialc  treatnicnl,  is  as- 
phyxia. This  condilion,  wliirh  is  a  failure  of  Uie  circulafory  nieeliauJsin 
to  assume  its  exlra-uterine  function  of  oxygenating  Ihe  blood,  endangers 
tbe  life  of  the  infant  from  carbonic  acid  poisoning.  It  may  arise  either 
from  incrhaiiical  pressure,  as  from  witiding  of  [he  cord  around  the  neck, 
front  an  incomplete  expansion  of  the  pulmonary  alveoli,  alHeciaula,  or 
from  other  causes  connected  with  tlie  imperfect  oxygenation  of  Ihi;  blood, 
of  which  we  baVB  very  lillle  knowledge.  In  any  ciise  the  cause,  if  kfiown, 
must  be  quickly  removed.  This  class  of  cases  belongs  so  direclly  to 
the  province  of  obstetrics  that  it  need  liardly  be  more  than  menlioncd. 
Prompt  measures  I'orjjerfonninfjarlificialrespiration.  ashy  Crude's  method, 
and  the  stimulation  of  tbe  pnenmugastric  nerve  by  Iho  application  of  heal, 
cold,  and  electricity,  sliould  lie  empliiycd. 

Acute  Fatty  Defeneration  of  the  NeTff-Bom  (^Bu/ifx  rfiHCiwic). — An 
all'eclinn  whicli  has  been  called  ai;uti>  fatty  degeneration  of  the  new-born 
was  described  by  Buhl  in  18G1.  It  ia  not  a  disease  of  common  occur- 
rence, ami  ita  etiology  and  pathology  have  not  yet  been  satisfactorily  de- 
lennined.  Runge,  of  DnriJal,  has  written  more  fully  on  this  disease  than 
any  other  author,  and  I  am  indebted  to  him  for  the  careful  description 
wtiich  he  has  ma<ie  of  the  aJTection  and  the  literature  which  he  has  col- 
lected conreniin^  it. 

As  the  anatomical  diagnosis  can  l>e  made  only  by  using  the  microscope, 
the  disease  has  probably  often  been  overlooked,  and  the  cause  of  death 
ascribed  on  the  one  hand  to  inanition  and  on  the  other  lo  such  especial 
forms  of  hemorrhage  in  the  new-born  as  omphalorrhagia  and  mel^na.  If 
Uie  munenius  causes  of  hemorrhage  from  the  cord  had  been  more  care- 
fully exaiiuned  anatomically,  Ihe  disease  would  probably  not  Jiave  re- 
mained so  long  unkiunvn. 

Etiology. — The  etiology  of  acute  fatty  degeneration  of  the  new-bom 
is  very  obscure.  The  disease  occiu^  in  animals  as  well  as  hi  human  beings, 
but  tbe  investigations  made  by  dllTeretit  observers  both  on  animals  and  on 
infants  are  so  varied  in  their  results  that  we  cannot  at  present  consider 
that  We  know  much  about  the  cause  of  the  disease.  It  is  significant, 
however,  that  Bidil  in  his  classic  description  of  the  disease  sUites  empbali- 
cally  that  the  vessels  of  -the  cord  are  not  affected,  so  that  if  it  is  due  to 
sepsis  the  sepsis  must  have  occum^d  in  intra-uterine  life  through  the 
moulb,  Ihe  intestinal  canal,  or  the  umbilicus,  but  without  producing  any 
change  in  the  umbilical  vessels.     This  can  scarcely  be  considered  proba- 
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fjilo.     We  know  iiolhiniif  conuerniii^'  thi?  etiology  ul'  tliis  disease,  iiol  even 
I  whcthfr  it  is  uf  intra-  or  extra-uterine  origin. 

I        Patholobicai,  Anatomy. — Tlie  patliologieal  conditions  which  represent 
Ihe  diseast-  ennsist  of  a  |)arenchyniatous  inllamniatlon,  fullnwed  hy  a  I'alty 
degeneration  ot'ttie  tissues  of  tlie  liearl,  liver,and  kidneys,and  lieniorrhages 
in  the  various  organs.     The  |)ost-niortem  examination  of  infants  dying  of 
I  this  diseast*.  as  a  rnlc,  shows  the  following  changes.     The  cadaver  \s  livid 
Land  H-sualiy  ictt-ric     Hemorrhages  and   o-denia  are  often,  found  in  the 
Ukin.     The  unibiticus  and  the  tissues  surrounding  it  are  at  times  stained 
hvith  blood,  but,  as  a  rule,  are  otherwise  normal.     The  umbilical  vessels 
are  in  most  <-a.ses  normal.     The,se  hemorrhages  are  especially  found  m 
[Uie  dura  and  pia  maler,  in  the  pleura  and  pericardium,  and  in  the  con- 
nective tissue  of  the  mediastinum  :  they  also  occur  in  the  thymus  gland, 
'  in  the  peritoneum,  in  the  muscles,  and  in  most  of  the  nmcous  membranes. 
The  brahi  is  found  to  be  soil,  usually  full  of  blood,  and,  if  icterus  is  present, 
siaini-d  yellow.      The  lmig»  often  show  hemorrhagic  infarclion,  and 
in  the  Itrnncld  bloody  mucus  or  pure  blood.     The  alveolar  epithelium 
is  in  a  ciindifion  of  falty  degeneration.     Tlie  muscles  of  the  lu'tirl  are 
riablc.     In  the  early  stages  they  are  rigid  and  dark  red,  wtule  in  the 
'  later  stages  they  become  sofler  and  paler.     In  almost  all  of  them  the  |)ro- 
cess  of  fatty  degeneration  is  found.     In  recent  cases  Ihe  tissues  of  the  lipcr 
^Bxv  hlood-red,  while  in  the  later  stages  they  are  pale  and  icteric.     The 
liver-cells  contain  fat-drops  and  granules  of  biliary  coloring  matter.     The 
njjlaii  is  usually  found  to  be  enlai^ed,  and  its  parenchyma  is  soft  and 
almost  fluid.    Hemorrhages  may  be  found  in  the  walls  of  the  atoiiiin-h 
and    intesliiif,  and  their  cavities  are  often   found  to  he  filled  with  blo()d. 
^Multiple  hemorrhages  are  found  hi  the  parencliyma  of  the  lfi<lnei/.     The 
cortex  is  swollen  hi  tlie  early  stages,  is  tilled  with  blood,  and  is  pale  and 
tyellowisti.     The  epithelium  of  the  convoluted  tubules  shows  niarki'd  fally 
[degeneralion,  and  tlie  canals  are  often  filled  with  fatty  degenerated  niale- 
Irial.     The  process  of  fatly  degeneration  does  not  in  all  cases  ailed  all  the 
lorvans.     In  some  the  changes  may  be  absent  or  a  parenchymatous  con- 
[dition  may  hi-  jiresent 

SvMiTOMs. — The  infants  who  are  affected  by  this  disease  are  usually 

K>m  Ul  a  condition  of  extreme  asphyxia  without  any  apparent  cause  for 

AltiTiipts  at  resuscitation  are,  as  n  rule,  only  partially  sui-cessful,  and 

it  times  not  at  all  so.  many  of  the  cases  dying  at  once.     Diarrlnvii  is 

lomnionty  pri.>sent,  and  is  often  accompanied  by  blood  ^m  the  rectum. 

Then-  is  sometimes  vomilhig  of  blood.    Often,  after  the  con!  has  sfpanit».-d. 

tlu-n>  iriny  he  u  {iiirenchymatoiis  heniorrtiage,  which,  although  small  in 

amount,  is  at  times  sullicient  h)  cause  deatli.     There  is  usually  a  hliiist: 

color  of  the  skin,  which  chimges  gradually  lo  yellow  or  a  mixturi'  of  ycl- 

Xiw*imd  blue,     Jli-morrhugcs  ociurfrequeidly  in  the  skin,  the  coiijnnctivic, 

he  mucous  menilmiue^  of  the  mouth  and  nose,  ami  sonielhnes  the  outer 

IctiTus  may  be  pn-sent  in-  these  cases,  and  at  times  may  become 
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iiitpiise.  Soint'tiiiips  aMlenia  riiciirs.  anil  wlllnml  any  iioliceabl<>  rist?  or* 
lempL-raluru  IIilto  iiiny  b(>  a  rapid  rollapse,  Iii1Io\vl-iI  by  dualli,  (-oniiiiunly 
wilhiii  the  first  fourlefin  days  of  lift',  Tht-se  syinplorns  are  not  always  so  i 
wt'll  markyd  asliavobfon  jusl  described.  Tbe  oxIiTiml  bcmotThagcs  may' 
not  occur,  and  the  cyanosis,  sliglit  at  first,  may  rapidly  increase  and  be , 
Totlowed  by  suddon  death.  This  sometimes  liappens  so  (jiiickly  that  we, 
are  reminded  of  l!ie  conditions  wliicli  are  met  witli  in  case  of  death  by 
violence. 

Diagnosis. — A  definite  diagnosis  cannot  be  made  wliliout  a  careful 
microscopic  examination.  Tliis  disease  must  not  be  confounded  with  phos- 
phorus or  arsenic  poisoning.  In  which  the  or^fans  undergo  similar  patli- 
ological  chaiigos.  The  history  of  the  case  and  a  chemical  examuiation 
of  the  organs  wiH  enable  one  to  eliminate  these  other  causes  of  fatly  de- 
generation. The  differential  diaKiiosis  between  this  disease  and  cases  of 
sepsis  in  wlilch  hemorrhages  and  parencliymatous  chiuiges  occur  is  very 
dilTicull.  When  the  vessels  of  the  coni  are  aireeted,  we  must  in  most 
cases  consider  the  cause  to  l>e  septii' ;  witen  the  cases  oicur  in  tfri>ups,  as 
is  seen  at  tunes  in  liospitais  nr  other  places  wln-re  a  nunilH-r  of  uifants 
are  gathered  together,  this  same  cause  must  be  suspected;  also  when  I 
putrefactive  chancres  have  progresseil  nipidly  in  the  cadaver  we  should  be 
inclined  to  regard  the  case  as  one  of  septic  poisoning,  as  these  changes, 
according  to  Hecker,  do  not  occur  in  the  specific  disease  called  fatty 
degeneration. 

Fatty  degeneration  at  times  simulates  so  closely  the  np|iearances 
caused  by  death  from  sulTocalion  that  its  |ireseiico  becomes  a  question 
of  great  importance  fi-om  a  medico-legal  stand-point.  The  cyanosis,  the 
condition  of  ttie  lungs,  and  the  ecchymoses,  also  the  absence  macroscopi- 
cally  of  other  organic  changes,  can  easily  suggest  suffocation.  For  this 
reason  m  all  cases  of  death  among  new-bom  children  where  there  is  a  | 
suspicion  of  asphyxia,  a  careful  nucroscopic  examination  should  be  made 
of  all  the  organs. 

Prognosis. — The  prognosis  in  this  disease  is  very  unfavorable;  all 
the  cases  in  which  the  symptoms  are  pronounced  die.  It  is  [lossiblc 
that  the  milder  forms  of  tlie  disease  can  recover,  but  iis  yet  we  do  m>l 
know  enough  about  tlus  class  of  cases  I"  slate  what  proportion  of  them 
lives. 

Theatment. — From  what  has  been  said  concerning  Ihis  disease  it  will 
be  readily  understood  that  the  treatment  is  usually  unsuccessful,     Stimu-  I 
lanis  should  be  used  and  the  food  carefully  regulated, 

InfeotiouB  Heemoglobmsemia  of  the  New-bom  (ffi/«rfioiw  lumu}- 
yhbtnvna ;  llVyiitefs  tliwiw). — Infectious  haemoglobin jemia  is  an  affec- 
tion wliich  is  met  with  in  new-born  infants  usually  in  the  early  days 
of  lite,  and,  as  a  rule,  arises  as  an  endemic  disease  in  hospitals.  A 
specific  niicro-oi^nism  has  not  yet  been  discovered,  yet  the  endemic 
character  of  the   malady  and  the  changes  which  are   produced  in  the 
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H)lood  warrant  us  in  supposing  Ihat  it  is  an  infectious  disease.    Al- 
flhough  it  had  been  described  at  an  eiirlier  date,  yet  the  most  systematic 
description  of  it  whii-h  had  appeared  up  to  the  year  ]87i>  was  that  by 
Winckel,  wlio  in  that  year  reported  twenty-three  cases  of  an  eniSemic 
I  aflection  observed  by  liini  at  the  Dresden  Lying-in  Hospital.     The  disease 
fwas  eliaracterizcd  by  extreme  cynanosis,  icterus,  hipmoglobiiiuria,  somno- 
lence, rapid  collapse,  and  the  absence  of  fever.     Although  in  many  re- 
spects it  resembled  closely  the  acute  fatly  degeneralion  described  on  page 
298,  yet  it  had  such  characleristic  symptoms  and  conditions  of  its  own 
that  for  the  present  it  should  be  kept  separate  from  that  disease.     We  are 
indebted  to  liunge  for  a  description  of  this  disease.   An  analysis  of  Winckel's 
cases  shows  that  it  usually  bejnns  on  liie  fourlh  day  of  life,  and  Ihat  it 
kluay  allack  sirong,  well -developed  hifants.     The  course  of  the  affection  is 
Very  rapid,  ils  average  dnralion  being  about  Ihirty-two  hours.     Twenty- 
five  and  a  half  per  cent,  of  all  the  children  born  at  the  time  when  this 
Ifpidemic  occurred  had  the  disease,  and  of  these  nineteen  per  cent.  died. 
I        Etioloi;v. — The  oliolo^y  of  Ihis  disease  Is  obscure.     Winckcl  had  the 
lurgans  carefully  examined  chemically  for  poisons,  such  as  phosphorus, 
larsenic,  and  chkirale  of  polash,  bnt  with  negative  results.     Examinations 
tin  regard  to  carbolic  acid  poisoning  have  also  been  made  iii  these  cases, 
^witli  negative  resulls.     In  studying  the  literature  of  this  disease  we  find  a 
number  of  obscrvalions  by  dilferent  authors.     Bipelow  described  an  epi- 
Idemic  at  the  Boston   Lying-in  Husptlal  in  which  the  chief  syniplouis 
were  a  dark  color  of  llie  skin  ivsembling  somewhat  that  produced  by  the 
admin islra lion  of  nitrate  of  silver,  hiemoglobinuria,  dipldherilic  deposits 
■on  certain  of  the  mucous  membranes,  and  dark  brown  faecal  dejeclions, 

■  In  Ihis  epiilemic  ten  infants  were  attacked  and  e^'lit  died,  tlie  average  du- 
Iration  of  liie  disease  bi-ing  five  days.  In  one  of  these  cases  phlebilis 
lumbilicalis  occnra>d.    Similar  cases  have  been  reporied  by  Parrot  and 

Hi-T/,  in  whii'h  the  urine  was  brown  and  strongly  tinged  with  blood,  and 
the  kidneys  and  livc-r  showed  the  condition  of  Tally  degeneration. 
I        Epstein,  of  Prague,  mentions  sinnlar  cases  in  which  prominent  features 
I  were  the  thickening  of  the  blood,  which  made  il  impossible  to  get  a  drop 

■  to  examine,  and  the  dark  brown-red  color  of  llie  urine.  Epslein  thinks 
I  that  this  disea.se  is  a  seplic  process  which  probably  starts  in  the  gastro- 
lenteric  Irad.  Hu  believt-s  Ihat  he  can  controvert  Ihe  apparent  absence 
I  of  fever  by  lite  fact  Ihat  in  Ihe  diseases  of  new-born  infants  great  and 
Isudden  variations  of  temperature  occur,  and  in  consequence  the  teni- 
l|jerattire,  for  ils  record  lo  be  of  value,  should  be  taken  very  often. 
IWIiclher  Ihis  is  so  or  not,  Ihe  disease  has  cerlain  peculiarities,  pointing  in 
leome  cases  In  an  apparent  relation  with  sepsis,  and  in  olhers  lo  acute 
IfiiUy  degeneration.  The  obscurity  as  to  Ihe  eliology  of  tlie  diseitsc  has 
■been  rendered  still  greater  by  the  incomplete  examinations  which  have 
rbeon  made  of  tliis  class  of  cases,  with  Uic  exception  of  those  by  \Viiick«I 

and  Birch-Ilirschfeld, 
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PATHOLursicAL  Anatomy.  —  A  caroful  posl-niorieni  exannnation  o^ 
Wiiukel's  cases  showcil  that  Ihere  was  cyaiiusis  of  the  external  and  in- 
ternal organs.  Except  in  one  instance,  no  pathologifal  comlition  of  the 
vessi'ls  of  Ihe  cord  was  described.  Ttiu  cortex  of  the  Inihirij  was  found  to 
be  wider  llian  normal,  lo  be  of  a  browidsh  tolur,  ;tnd  lo  present  nnmerous 
minute  lieinorrljages.  In  some  plares  tlie  pyramids  wore  etilircly  black-n-d 
in  color,  anil  in  other  places  nntinTons  black  streaks  were  found  whiih  con- 
vei^ed  to  Ibe  papillie.  This  color  was  caused  by  the  filling  of  ttie  straight 
tubules  wilh  granules  of  hsemoglobin.  Intact  erythrocyte's  were  never 
found.  The  hlndiler  was  found  to  contain  greenish-brown  urine.  The 
*ry(/ecrt  was  strikingly  enlarged  and  hard.  Its  length  was  about  7.5  cm. 
(y  inches),  and  its  weight  25  grammes  (g  ounce).  It  was  black-red  in 
color,  and  on  section  the  surface  was  smixith.  Microscopic  examination 
showed  a  considerable  accunnilation  of  brownish  coloring  matter,  parlly 
free  and  partly  in  the  pulp-cells. 

In  addition  to  these  appearances  in  special  organs,  minute  liemor- 
rhajfes  were  found  in  nearly  all  the  orpans,  but  especially  in  Ihe  pleura, 
pericardium,  endocardium,  mucous  membranes  of  the  stomach  and  small 
intestine,  and  kidney :  they  were  also  found  in  the  dura  and  pia  niater 
and  under  the  capsule  of  the  liver.  The  lyniph-f'ollicles  were  swollen, 
especially  Peyer's  patches  and  the  mesenteric  lymph  glands,  A  micro- 
scopic examinalion  showed  fatty  degeneration  of  many  important  or^-ans, 
especially  the  livtT,  and  at  times  of  the  niusclci;  of  the  heart.  The  b.ic- 
teriological  exanunations  were,  as  a  rule,  negative,  especially  as  regards 
the  tissues  of  tlie  tntesline.  Clumps  of  bacteria  were  found  only  once  in 
Uie  liver  and  once  in  the  kidney. 

SyspToMs. — The  first  symptoms  were  generally  restlessness  and  cyano- 
sis, not  only  of  ttie  face  but  also  of  Ihe  body  and  extremities,  and  especi- 
ally of  the  back.  The  color  increased  progressively  until  it  became  a  deep 
blue.  To  Ihis  was  added  an  icteric  color,  which  when  death  did  not 
occur  withui  twenty-four  hours  became  very  marked.  The  resjiiralion 
was  rapid ;  the  pulse  was  not  especially  incri'ased  in  rate.  The  rectal 
temperature  never  rtwe  higher  than  38.1^  C.  (100.6°  F.).  The  skin 
generally  felt  cool.  Vomiting  and  diarrhoea  occurred  in  some  cases.  The 
most  striking  symptom  was  the  appearance  of  the  urine.  It  had  a  pale- 
browiiish  color,  and  was  passed  frequently,  and  often  with  considerable 
straining.  An  examinalion  showed  tlial  the  color  was  due  not  lo  bile, 
but  to  hiemc^lobiu.  In  the  sediment  were  found  numerous  epithelial 
cells  from  the  walls  of  ttie  kidney,  granular  easts  with  blood -corpuscles 
adherent  to  them,  micrococci,  masses  of  delritus,  and  unde  of  ammonia. 
A  small  quantily  of  albumin  was  present.  I,ater  in  the  disease  con- 
vulsions occurred,  followed  rapidly  by  death.  It  was  noticed  that  if  Ihe  i 
skin,  where  the  cyanosis  was  most  marked,  was  scratched  and  then  pressed  I 
hard,  a  tenacious,  almost  black-brown  fluid  exuded.  An  examination  of  I 
the  blood  showed  a  marked  increase  of  leucocyles  and  numerous  granules.  I 
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III  other  cases  besides  those  o(  W'inckel's  in  wliicli  Iho  blood  was  ex- 
'amiiit'd  Ihe  (.■oniiition  was  found  to  be  one  ol'  iLiuiiioylobirneiiiin.  Tlie  per- 
cpntiige  of  liicmoglobin  was  high,  and  free  hn'iiit^iobin  was  found  in  the 
blooit-senun.  while  tlie  erylhnicyles  were  greatly  reduuL'd  in  number,  nt 
linn's  iinionnUin;  lo  only  l,7tM),000  or  even  less. 

I  Diagnosis, — ^The  resemblance  of  this  disease  to  acute  fnlty  degeneration 
of  till'  nfw-born  is  very  sinking.  Most  of  the  syniijtonis  are  coniniuu  lo 
both  diseases.  Lai^'e  lieriiorrhajjes  are  also  not  uncommon  in  this  disease, 
Ibut  are  not  so  marked  as  in  acute  fatty  degeneration.  The  striking  points 
of  ditTerence  are  the  presence  of  hnanioglobinuria  and  the  fact  that  lai^-e 
nuinbers  arc  aflWled  at  the  same  time  in  infectious  ha-iuoglobirueniia, 
[while  these  conditions  have  not  been  found  lo  occur  in  acute  fatty  de- 
generation. 

Treatment, — ^The  Ireattnent  should  bs  Ihe  adininbtration  of  oxygen 
und  stimulants,  and  forced  leeding  by  means  of  a  dropper  where  the 
infant  is  too  weak  lo  suck. 

Hemorrhage  in  Early  Life. — Spontaneous  hemorrhage  occurring  at 
some  period  during  tiie  early  years  of  life  is  not  uncommon.  These 
hemorrhages  may  occur  either  in  the  skin  or  fivam  some  trifling  traumatic 
lesion,  or  they  may  take  place  in  various  internal  organs,  and  especially 
(rom  the  mucous  membrane  of  the  moutli  and  the  gastro-eiiteric  tract. 
A  dt'linite  division  of  tliis  class  of  cases  has  never  been  thoroughly  made. 
Bo  thai  the  subject  lias  always  been  soiiiowhat  involved  in  obscurily.  The 
proljiiliility  is  that  these  spontaneuus  hemorrhages  are  simply  symptomatic 
*f  different  specific  infections.  The  propriety  of  separating  cases  of 
spontaneous  hemorrhage  which  occur  in  the  eurly  days  and  weeks 
of  life  from  those  which  arise  later  lias  been  shown  by  Townsend. 
He  has  by  a  series  of  observations  corroborated  the  now  generally 
accepted  opinion  iliat  the  hemorrhages  wliich  occur  in  the  new-born 
should  be  separated  from  tiiose  met  with  in  connection  with  the  hieino- 
pliilia  of  a  later  period  of  cliildhood  and  of  adults.  lie  has  called  this 
dist^'tLse  the  kcnwrrhagic  dUeaK  of  the-  jific-boni.  The  heiuorrhitges  which 
occur  ill  new-lwrn  infanls  are  so  general  in  tlieir  distribution,  and  yrl  so 
uniform  in  their  general  syinploins,  that  they  can  well  be  classed  iindrr 
this  one  lieading.  These  hemorrhages  occurring  in  the  early  weeks  of 
life  run  a  ddinile  loiirse,  and  end  in  dealh  or  in  complete  recovery. 
The  srlf-limited  nature  of  lliis  affection  corresponds  lo  what  is  seen  in 
Ihe  acute  infectious  diseases,  and  suggests  a  relationship  lo  them.  The 
hemorrhagi'  may  arise  from  the  gaslrn-enteric  tract,  from  tin'  ninnlli, 
he  nose,  or  tli'-  umbilicus,  also  from  the  skin,  and  in  Hie  iatti-r  ease  inuy 
show  Itself  in  the  form  of  ecchymoses.  Again,  it  may  occur  in  tlie  form 
of  hi-morrliiiges  in  the  abdominal  cavity,  Ihe  meninges  of  tlif  brain,  tlic 
pleura,  the  lung,  anil  the  Itiymus  gland.  Townsend  has  ci>ll<f<'ted  fifty 
[eases  of  this  disease,  and  lias  tabulated  tiio  sources  of  the  heinnrrhago, 
[u  followa : 
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LocKlltr.  Chcb. 

Inteetinea 20 

Stom&ch 14 

Moulh U 

Noee 12 

Umbilicue 18 

Ecchyroofiis  in  skin 21 

Scratch  of  skin 1 

Cephalhematoma 3 

Meniogee. 4 

Abdomioal  cavity 2 

Plenral  cavity 1 

Lung 1 

ThymDB  gland 1 

From  the  gastroenteric  tract,  now,  and  umbilicus,  accompanied  by 

ecchymoflia  in  the  ekin 3 

From  the  gastra-ent«ric  tract  alone 10 

From  the  umbilicna  alone 3 

From  eccbymoBJe  in  Ibe  skin  alone 6 

Ritter,  at  the  Prague  Foundling  Hospital,  has  also  noticed  a  great  pre- 
ponderance of  cases  occurring  in  hospital  deliveries  over  those  which  were 
met  with  outside  of  the  hospitals. 

In  fourteen  of  these  fifty  cases  the  temperature  was  carefully  observed, 
and  in  all  but  two  was  found  to  be  elevated  at  first  fh>m  38.3°  C.  (lOl" 
F.)  to  -.idJ)  C.  (103.1  F.),  and  in  one  case  to  41.1"  C.  (106°  F.).  After  the 
cassation  of  the  hemorrhages  the  temperature  was  normal,  and  often 
subnormal. 

Some  of  the  cases  occur  in  infants  in  whom  a  strong  family  history  of 
syphilis  can  be  obtained,  and  confirmatory  evidence  of  this  etiological 
factor  is  obtained  in  the  amelioration  or  cure  which  follows  vigorous  anti- 
syphilific  treatment,  wliereas  the  same  treatment  in  infants  in  whom  no 
evidence  of  sypliilis  exists  does  not  influence  the  hemorrhagic  condition. 

A  second  class  of  cases  is  those  in  wlilch  the  disease  is  in  all  proba- 
bility due  to  infection  through  the  cord,  mouth  or  intestines.  The  child 
becomes  restless  and  refuses  to  nurse.  The  temperature  rises,  sometimes 
as  high  as  40°  C.  (104°  F.),  Hie  pulse  becomes  rapid  and  full,  then  weak 
and  thready,  and  the  signs  of  hemorrhage  soon  appear,  and  death  follows 
in  a  few  hours  or  days,  according  to  the  severity  of  the  infection  or  the 
extent  of  the  hemorrhage.  Many  of  these  cases  have  been  examined 
bacteriolc^ically  and  have  shown,  in  the  blood  and  organs,  pure  or  mixed 
cultures  of  a  variety  of  different  bacteria,  such  as  the  streptococcus, 
staphylococcus,  pneumococcus,  B.  pyocyaneus,  B.  laclis  aerogenes,  B.  of 
Gaeriner,  a  diplococcus  resend)ling  the  pneumococcus,  a  bacillus  resem- 
bling that  of  Friedlander,  and  the  bacillus  described  by  Kolb  as  occuniD^ 
in  purpura  hsemorrhagica. 

There  is  a  third  class  wliich  is  very  obscure  as  regards  its  etiology. 
Fatal  hemorrhages  occur  without  any  alteration  of  temperature  and  'with 
negative  blood  cultures.  ' 
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[        Tin-  iiiurialily  in  Townscml's  casus  was  fi'i  per  cfnt.    The  bleeding  firsl 

I  showed  ilscll  ill  all  bill  (Iiree  within  Uii>  tii'sL  seven  ilays  ol'  life,  tlio  ex- 

I  re]p|ions  being  on  the  eighth,  ninth,  and  fourteenth  days.     The  lienior- 

'  rliage  in  Ihe  niajfirily  of  tliese  cases  bepin  on  tlie  second  or  Ihird  day, 

DiJrteen  sliirtint,'  on  Ihe  seeoiul  and  sixteen  mi  the  lliii'd  day,  wliile  only 

I  eight   began    on    the  fourth  and  two  on  the  first  day,     One-lialf  of  the 

fatal  cMses  lasted  oiif  day  or  less,  and  all  ihe  others  died  within  a  weelt, 

,  except  one  ease,  in  wliich  death  toolc  place  from  the  efTecIs  of  liie  liemor- 

[  rliain?  on  the  ciyhth  day  and  several  days  after  the  bleeding  had  ceased. 

I  The  eases  that  lived  recovered  within  nine  days,  and  two-thirds  of  them 

wilhin  five  days. 

Tlic  cases  of  psendomenslnialion   which   occur   not   uncommonly  in 

llio  early  days  of  hfe  should  not  he  included  in   the  cases  which  are 

classed  under  llie   heading   of  heinorrhagii-  disease,      The  lirmuirhm/ic 

diacfise  is  apparently  infections  and  is  a  general  and  not  a  local  one,  and 

I  is  found  more  frequently  in  hospitals  than  in  private  praclice.     This  feet 

I  is  well  exemplified  by  comparing  the   percentage  of  hemorrhagic  cases 

I  which  occurred  among  I'l'l-y  inliinls  observed  in  the  Boston  Lying-in  Hos- 

I  pilal  and  its  out-patient  dei>artnien!.    The  percentage  of  the  disease  occurs 

■BOg  in  tlie  liospital  itself  was  0J>1,  while  11.10  represented  l!ie  proportion 

PWside  of  the  hospital.    In  Townsend's  (illy  cases  the  proportion  of  females 

I  to  males  was  as  20  to  30.     Iti  four  of  liis  cases  the  hemorrhage  took  place 

I  in  several  other  places  as  well  as  at  ttie  base  of  the  cord,  but  the  palieiils 

I  recovered  and  ihe  cord  separated,  iii  one  case  in  two  days  and  in  the  other 

pthree  in  four  days  allor  the  cessalion  of  the  disease,  without  a  ii"esh 

[hemorrhage  occurring. 

In  connection  with  Ihe  hemorrhage  which  occurs  in  Uie  gastro-enlenc 
llract,  the  tar-color  of  Ihe  intestinal  dejections,  arising  from  the  hemor- 
rliage  taking  place  high  up  in  llie  inlesline,  is  nuUceable.     The  resem- 
blance of  Ihe  color  of  the  dejections  to  that  of  meconium  may  cause  the 
[disease  to  he  overlooked,     A  slightly  pink  tinge  on  the  napkin  around  the 
dejeclion  is  often,  however,  seen,  and  where  there  is  a  doubt  as  to  wheUier 
llie  stain  is  tmiu  blood  or  nol,  It  can  usually  be  determined  by  means  of 
Uie  microscope.     When  the  corpuscles  have  become  disinlegraled,  as  al 
[times  occurs,  Uie  htcnun  cr>'slals  may  be  recognized  by  means  of  a  simple 
[lest  which  we  shall  speak  of  laler.     The  posl-morlem  examination  which 
was  nijile  in  nine  of  these  cases  throws  no  additional  lighl  upon  Ihe  nature 
■  of  the  affection.     The  source  of  the  hemorrhage  was  found,  but  in  no  case 
[were  there  any  gross  lesions  of  Ihe  mucous  membrane   ur  Ihe  blood- 
[vessels.     Ill  all  these  cases  Ihe  inl'anls  looked  very  anteniic.     In  one  case 
rculturt's  were  made  by  Professor  Councilman  frmu  the  bluod,  willi  nega- 
liv  risiills.     We  do  not  know  what  Ihe  cause  of  this  disease  is.  but  it  is 
jmtbable  lliitt  hi  llie  gre^il  inajorily  of  cases  it  has  an  infecliuus  origin. 
I       The   following  rase  is  especially  interesting,  as  it  shuws  an  unusual 

Iresull  of  Uio  bhiod  oxaminutiori : 

I  « 
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The  infant  was  three  dajrg  old,  and  presented  a  blanched  appearance  of  the  skin, 
with  slatns  on  the  napkin  Rround  the  intestinal  discharges.  These  stains  were  ex- 
amined in  Ihe  follmving  way.  A  drop  of  the  semi-liquid  dejection  was  mixed  with  a 
little  i;1acin1  iicellc  acjil  and  a  few  crysUls  cif  cumnion  salt  on  a  glass  slide  and  heated 
to  builitig.  Un  drying  Ihe  pn-iiaration  and  examininif  it  under  the  mierascape,  the 
dark  rliomliie  cryHtiilx  of  hivmin  witi-  eiisily  reroKnia-d,  Khowing  us  that  we  were 
dealing  with  a  rasn  nt  heiiiurrlinKi'  talking  plare  pmliiilily  high  up  in  the  intestine. 
An  examiiiatiim  nfthe  lilnitd  liy  Dr.  Wenlworth  gave  the  fuilowingretiullH; 

p;ryHirocyt«8 <),249,000 

HiFinoglobin 125  per  cent. 

The  blood  ^jinNid  very  Ihickly  ami  staineil  poorly,  hut  the  pnlynuclenr  leucocytes 
appeared  greatly  in  excess  of  the  oilier  formii. 

The  cases  which  are  commonly  designated  as  inctonw  neojiatontm 
should  be  classed  under  this  heading  of  the  hemorrhagic  disease  of  the 
new-born. 

An  inlereatinjj  case  of  this  disease  was  seen  in  consultation  with  Dr. 
Bush: 

A  male  itifHiit,  apparently  lieallhy  at  liirtli,  develu|trd,  iin  the  third  day  of  ils  life, 
ecehyniosi'A  on  its  heiul,  groins,  aiirl  one  fuol.  There  was  also  hemorrhage  from  the 
upper  part  of  the  intestine  on  the  finh  ami  sixth  day,  the  dejections  being  lar-eolor«d 
from  alleriM]  IiIiichI  which  simul.ited  meconium.  On  the  fifth  d;iy  the  child  developed 
a  marked  paralysis  iif  the  left  side  of  the  Tare,  and  to  a  hits  degree  of  the  lefl  arm  and 
leg,  presum.ilily  from  a  meningeal  hemorrhage.  On  the  sevenlh  day  of  the  disease  Ihe 
hemorrhage  h;id  apparently  ceased,  as  the  paralysis  was  beginning  to  di-iappear.  On 
the  twelfth  d  ly  the  paralysis  of  the  left  arm  and  leg  had  improved  ;  there  was,  how- 
ever, still  some  p-iralysia  on  the  left  side  of  the  fare,  bnl  tliis  did  not  continue  to  any 
great  exieiil,  and  in  the  third  ami  fourth  weeks  dwided  imppjvement  took  place  in  the 
child's  cfindiliim,  and  there  ivere  no  longer  any  evidences  of  hemorrhage  nor  any  paral- 
ysis. The  infant  icnproved  rapidly  dnring  its  first  year,  and  became  healthy  and  strong. 
It  learned  to  walk  and  talk  rather  Inter  than  usa.il,  lint  at  four  years  of  age  was  in 
a  normal  condilion  iiidh  menlnliy  and  piiysieally. 

We  have  met  with  a  nuiiibfr  of  cases  in  which  tliese  hemorrhages  oc- 
curred which  varied  greatly  as  to  extent  and  persistence.  The  cases  in 
which  umbilical  hemorrhage  was  present  sliowed  this  same  tendency  to 
self-limitation,  and  could  be  distinguished  from  those  which  are  classed 
under  hieniopliilin.  In  furl,  it  is  probable  that  most  cases  of  umbilical 
hemorrhage  an?  caused  by  infection  and  are  iint  especially  connected  with 
hiemophilia. 

The  following  case  uf  umbilical  hemorrhage  in  a  male  illustrates  what 
has  been  said  concerning  the  desirability  of  separating  the  hemorrhages 
taking  place  in  tlie  early  days  and  weeks  of  infancy  from  those  whkh 
occur  later  and  in  childhood  : 

The  part^nls  uf  the  infant  were  well  and  strong,  and  were  Hussian  Poles.  They  had 
another  child,  eigldeen  months  old,  wiiich  was  healthy.  The  mollier  had  ne*er  had 
any  miscarriages,  and  stated  (hat  her  juirciilii  were  henlthy,   as  were  also  those  of  the 
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fallier.     Tliu  lubor  wits  u  normal  one,  Ihe  child  preseiilin);  in  the  first  poailion.  ami 

unlhing  abiiiirnial  wiia  nnliei-il.  psre[)t  lliat  Ihe  plarental  eiul  of  the  ford  conliniied  to 
bWil  (]iiili^  rri.--^Jy  noUvlLhslniidiii);  the  a|>|ilit.'Blii>n  nrtwo  ligaturi'S.  On  Ihe  day  follow- 
by  lliB  itelivprj  the  molhpr  and  infiinl  were  holh  doing  wpU  ;  the  Inller  showed  slight 
signs  of  iclenis,  hul  nursed  well,  and  llii;  fruTHKr  had  plftLly  of  good  l)rpasl-milk.  The 
inranl  rmitinupd  lo  thrivp,  eupppl  Hint  Ihpre  wiis  a  sliRhl  hemnrrhage  around  llin  insi-r- 
Hnn  nflhi'  cun!,  whirh  fi-tl  olTriii  11i<'  eighth  day.  After  Ihe  separalioii  of  the  cord  n 
slljilil  hpnicirvhiigc  from  Ihi;  umliilic'iis  tnnlinued.  On  liie  Ihirlepnfh  day  Ihe  hemor- 
rluge  increased,  and  heciinie  very  extensive,  The  infant  was  Ihen  found  lo  be  de- 
ridedly  juiindired,  Ihough  not  deeply  so.  It  was  nursing  well,  hut  looked  thin  and  puny. 
Nothing  abnormal  was  dispovpi'ed  in  Ihe  physical  examination.  Pale,  wnlcry- looting 
blood  iv.Ts  oozing  friini  llu;  umbilicus,  and  c|iiile  a  larei-  'iloth  had  been  soaki'd  wilh  Ihe 
hldod,  giving  evidi'nce  of  a.  considerable  heniorrhagu.  The  urnbilicu''  was  pkiggeil  wilb 
.  small  pipct-s  of  lint  siiaked  in  pcrchloride  of  iron,  lirnily  compressed  by  a  blindage, 
and  altemale  drop  doses  of  fluid  extract  ofergol  ami  tincture  ofchloride  of  iron  were 
■  o^)ered  lo  he  given  three  times  a  day. 

On  Ihe  linpcntb  dity  the  hemoirhage  bad  somewhat  ahaled.  but  it  was  nol  Ihougbt 
advisable  lo  remove  the  bandage  ;  llie  ergot  was  omitted,   on  account  of  nausea  and 
vomiting.      On  the  sixteenth  day  tlie  infant  was  reported  to  have  vomited  and  cried  a 
I  great  deal,  and  the  (dugs  of  lint  hud  been  forced  out  of  the  umbilicus,  le.tving  a  bleed- 
ing aiirfiicc  :  the  umbilicu.s  was  Iben  tamponed  with  Monsel's  solulioii  of  subsiilpbale 
of  iron  ;   Ihe  lincture  of  chloride  of  iron  was  omitted,   as  it  caused  vouiiling.      The 
heniorrliKgc  then  lessened  and  at  times  ceased.      On   the  seventeenth  day   the  older 
I  child  pricked  the  infant's  lip  with  a  pin,  and  on  the  eighteenth  day  the  lip  wjib  found 
lu  be  Btill  bleeiling.      The  point  of  hemorrhage  was   cauterized   with  a  slick  of  nilrale 
[  of  silver.     This  contridlcd  the  (low  of  hlmid   for  abinil  two  hours,   when   it  returiLed 
and  eonlinueil.     Compression  of  tlie  lip  linnlly  stopped  the  bleeding  on  Ihc  twenty- 
[fourth  day.      On  the  nineteenth  day  Ihe  hemorrhage  had  ceased  at  the  umliilicua,   and 
[ihe  child  continued  lo  nurse  welt.     On  Ihe  twenty-ninth  day  Ihe  bandage  and  linl  were 
l.renioveil   from  the  uiuhilieiis,  and   Hie  abtloinen   was   washed.     There  was  no  bleed- 
ing; the  child  looked   better,  and   there  wiis  lod  so  much  icterus.      On  the  thirtieth 
day  Ihe  ill  fa  lit  wii*  re  purled  In  lie  pprfedly  well.     It  c<iiiliiiiied  to  thrive  from  this  lime, 
with  no  recurrence  of  Ihe  hi-morrhage.      On  the  sixticdi  day,  although  we  advised  that 
I  the  ufierntion  should  not  be  |>erfonned.  the  infiiTit,  in  accordntice  with  the  Jewi&h  cuk- 
bnii,  was  ciri'iimciscd.      We  were  present  at  Ihe  circumcision,  lu  see  if  the  heiniirrhnge 
,  would  Ih-  easily  iirresled.     The  circumcision  was  performed  without  ucciilenl,  and  the 
ihemonbiig"'  was  imrnediately  iirresled  hy  a  weak  solution  of  iron.      From  this  time 
I  there  was  no  hemorrhage,  and  the  child  conliimed  to  be  strong  and  well. 

This  rose  is  an  instance  of  theBelf-limilalion  of  the  hemorrhagic  disni»e  of  the  new- 

f  Imrn,  since,  iillhoiigh  it  was  a  pronnunird  casei.f  umbilical  and  funeral  hemorrhage  nt 

lib''  beginning  of  Ihe  infiinl's  life.  Ibis  lendency  had  ceased  by  the  end  of  Ihe  second 

[month,  a.^  wiiv  evidcncLil  hy  Ihe  le.idy  ronlml  of  the  hemorrhage  after  the  circnniei^ion. 

In  anolber  case  whivh  came  under  our  notice  the  hemorrhage  took  phice  fr»m  Ihe 

lufflbilieua  in  the  c-arly  days  of  life  nt  Ihe  lime  at  lh>^  segjaralion  of  the  cord,  Nnd  was 

completely  iincontndlcd  even  by  ligatures  passed  around  needles  inlriidnced  Ihrmigh  the 

ikin  of  tile  iitHliiiiien  oii  cither  Mv  of  the  umbilicus.     This  cusu  eventually  recovered. 

In  non"  of  IKesn  ruses  has  a  tendency  lo  bleeding  developed  In  later  life. 


At  tini(«  wp  ini-i't  willi  whal  an?  very  mild  caapB  of  Ihis  iliscasc.    Th<' 
|onIy  syni|ilniii<i  nmy  bi'  rrslb/ssnoss  and  a  ri.w  in  loiti|iinilurr,  rollnwed  in 
Iwciily-roij r  or  lliii-ly-six  hours  by  (In-  :i|)|iearanre  iif  iiiiniili'  lifniurrliapi- 
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macula'  in  dificn-iit  parts  of  the  body.    The  hemorrhages  gradually  dis- 
appear and  the  temperature  falls  to  normal  in  tlie  course  of  a  few  days. 

Tbcatmest. — The  treatment  of  hemorrhagic  diseases  of  the  new-born 
unfortunately  is  usually  hieflicient.  Gelatin  lias  recently  been  tried.  It 
is  especially  indicated  in  hemorrhage  from  the  stomach  and  intestines,  and 
in  these  cases  should  be  given  by  mouth.  A  one-  or  two-per-cent.  solu- 
tion given  frequently  and  in  as  large  amounts  as  can  be  tolerated  will 
sometimes  arrest  the  hemorrhage.  Commercial  gelatin  usually  contains 
the  bacillus  of  tet^inus,  and  its  use  in  subcutaneous  injections  is  therefore 
accompanied  by  great  risk.  Solutions  of  from  one-quarter  to  one-half 
graui  of  suprarenal  extract  given  by  mouth  have  been  recommended.  If 
given  at  all,  the  physiolo^cal  efTects  should  be  carefully  watched.  Applied 
locally  to  accessible  bleeding  points,  it  is  of  undoubted  value.  Caustics, 
such  as  nitrate  of  silver  and  chromic  acid,  and  astringents  may  be  used 
for  local  applications.  Careful  feeding,  the  maintenance  of  bodily  lem- 
perdtuTO,  and  stimulants  in  case  of  threatened  collapse  are  important 
points  in  the  management  of  all  forms  of  hemorrhagic  disease. 

Sclerema  Neonatorum. — Sclerema  neonatorum  is  a  disease  which 
occurs  in  the  early  days  of  life,  and  usually  among  those  who  arc  bom  in 
the  midst  of  exceedingly  poor  hygienic  surroundings  and  in  cold  weather. 
It  is  characterized  by  a  hardening  of  the  skin  and  the  subcutaneous  cellular 
tissue  and  by  a  great  reduction  in  the  temperature.  The  tissues  continue 
to  grow  cooler  and  harder  until  death,  which  occurs  usually  about  the 
ninth  day.     It  is  a  rare  and  exceedingly  fatal  disease. 

It  should  not  be  looked  upon  as  a  local  disease  of  the  skin,  but  as  some 
obscure  constitutional  affection  of  the  respiratory  and  circulatory  systems, 
as  shown  by  the  shallow  respirations  and  the  diminished  activity  of  the 
circulation. 

A  number  of  cases  of  this  disease  have  been  reported  in  Europe,  and 
several  in  this  country,  notably  by  Osier.  Some  investigators  think  that 
they  have  found  characteristic  changf's  in  the  skin.  The  otraervations  of 
Northrup,  however,  who  published  the  first  report  of  a  typical  case  of 
this  kind  in  America,  seem  to  show  that  there  is  no  definite  lesion  of  the 
skin.  Northrup  made  a  careful  study  of  his  case,  and  has  plainly  shown 
by  sections  of  the  skin  compared  with  normal  control  specimens  that  the 
histolt^y  of  the  disease  docs  not  n-veal  any  chan(.'e  which  can  be  regarded 
as  characteristic.  This  case  embodied  every  feature  of  the  typical  scle- 
rema of  the  new-boni.  The  infant  was  a  foundling,  born  in  a  wretched, 
damp  hal)itation,  and  was  the  weaker  of  (wins.  On  the  fifth  day  of  its 
life  the  feet  were  found  to  be  swollen,  and  soon  began  to  give  on  palpa- 
tion a  feeling  of  hardness  like  that  of  a  hoard.  This  condition  soon 
spread  upward  to  the  legs,  thighs,  hi|)s,  shoulders,  arms,  Cice,  and  scalp. 
The  whole  body  felt  as  IJioui;h  it  were  half  frozen.  The  temperature 
in  the  rectum  was  under  35°  C.  (0 o°  F.).  The  infant  died  on  the  ninth 
day. 
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P  SvMpTOJis. — Soon  aller  birtli,  spots  of  circuTiiscribed  hardness  appear 
on  the  skin.  These  spoLs  soon  become  diffuse,  and  Uic  disease,  starting, 
as  it  usually  does,  in  the  feet  or  the  calves  of  the  legs,  passes  up  (lie  thighs 

I  to  the  trunk.  It  may,  however,  first  appear  upon  the  face  and  upfier 
extremities,  Ihoujrh  not  commonly.  Tiie  skin  is  waxy  and  glistenini?.  and 
is  hard  and  cold  ;  the  limbs  become  thick,  stiff,  and  missliapen.  The  in- 
fant soon  grows  weak  and  somnolent,  and  refuses  to  lake  its  food  ;  the 
breathing  becomes  rapid  and  superficial,  the  voice  is  weak  and  whimper- 
ing, and  the  pulse  small  and  retarded.    Towards  Uie  end  of  life  a  disehaive 

I  of  bloody  serum  from  the  mouth  and  nose  often  occurs,  and  death  takes 
plare  seeminj^jly  from  jnaniliun. 

Treatment. — There  is  no  Inratment  which  has  been  especially  success- 

I  ful  in  this  disease, but  the  affection  should  be  recognized  at  once,  and  ener- 
getically treated  with  inwnclions  of  hot  oil  and  by  massage  and  slininlants. 
CEdema  Neonatorum. — (Kdeina  neonatorum  is  a  rare  disease,  which 

I  some  authorities  describe  as  distinct  from  sclerema  neonatorum,  the  chief 

(  difference  being  that  the  skin  pits  on  pressure  and  is  not  so  hard  as  in  the 

I  latter  disease.  The  general  symptoms  of  the  two  diseases  resemble  one 
another  very  closely. 

Icterus  Neonatorum. — Icterus  occurs  from  a  number  of  causes  in  the 
Rew-born  infant  as  symptomatic  of  diseases,  such  as  have  been  described 
under  acute  fatty  de^'eneration,  infectious  hit;nioglobin*mia,  and  congenital 
obliteralion  of  the  bile-ducts.    There  is  one  form,  however,  which  is  of  so 

I  slight  a  grade  and  is  eharacterized  by  so  entire  an  absence  of  pathological 

I  symptunjs  lliat  it  is  usnally  looked  upon  as  representiiig  a  physiological 

[condition  occurring  in  the  transition  from  the  intra-uterine  to  the  extra- 
uterine circulatory  mechanism.  It  is  to  this  condition  that  ttie  name 
icterus  neonatorum  is  given.     It  oecurs  in  the  first  few  days  of  life,  and 

(  may  not  entirely  disappear  for  several  weeks.  The  most  common  time  for 
it  to  begin  is  from  the  second  to  llie  Ihird  day,  amt,  according  to  its  in- 

,  tensity,  tite  usual  time  of  ils  continuation  is  from  eight  to  fourteen  days. 

lit  is  not  accompanied  by  any  special  symptoms.  The  conjunctivte  are 
soiriewhut  tinged  witli  yellow  in  a  certain  number  of  cases,  but  it  does  not 
idways  all'eet  the  color  of  the  faecal  discharges  or  appcur  in  any  ijuantity 

I  in  llie  urine. 

'  A  severer  form  occurs,  in  which  llie  icterus  is  more  pronounced  and  the 
temperature  is  elevated  for  several  days.     These  cases  are  very  likely  due 

I  to  infections  of  Uie  common  duct,  or  its  contributing  duds,  ori^inalini^ 
either  in  tlie  cord  or  intestines.  The  stools  may  become  light  colored, 
and  llic  urine  very  dark,  from  the  elimination  of  bile  pigment. 

Careful  examhiations  of  the  blond  in  casts  of  icterus  neonatorum  fail 
to  show  any  changes  beyond  what  wouhl  be  expected  in  the  eariy  Iraiisi- 

'  (ional  stjigi-  of  btood  developnieiil  coiiunonly  found  at  this  age.      Plate  11., 

I  facing  page  75,  represents  a  hcallliy  male,  ten  days  old,  with  the  ihanic- 

Itcristic  pigmenlatioii  of  tliis  disease. 
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Its  weight  at  birth  wns  3400  frommea  (7^  pounds).  At  ten  dsys  it  weighed  S20(> 
grammes  {7  pounds.)  It  was  perfectly  healthy  at  birlh,  ami  its  skin  was  of  the  usunl 
pink  roliir  u'hrrh  is  seen  in  heulthy  new-liorn  infants.  On  the  fourth  day  of  its  life 
the  skin  begiin  to  sliow  a.  yellow  riilor,  which  soon  becume  intensified,  represenlin^ 
very  well  the  piiluro  of  a  physinlo|i:icnl  icterus  neonnUinim.  The  yellowish-hmwn 
color  of  the  abdomen,  and  Hie  sliitiitly  icierie  color  of  the  eonjunctivte  are  to  be  noliceil 
especially.  The  urine  in  this  Ciise  whs  upparently  normal,  and  the  f^cal  dischaives 
were  tinned  with  the  dark  color  of  Hie  nieennium.  In  n  wi'ek  tliis  yellow  color  will 
usuutly  almost  enliridy  diniipp'-iir,  and  tliR  skin  will  assume  the  niilural  pink  color  of 
a  healtity  infiint  in  lliu  ttrst  month  of  life.  Later  it  will  becume  whiter  and  more  like 
the  skill  of  the  the  older  child. 

Infants  affected  willi  a  severe  form  of  icterus  neanatorum  show  a 
strong  teiideijcy  to  a  pliysiolc^cul  loss  of  weifjht  which  is  greater  than 
noniiul,  and  it  may  be  three  or  even  four  weeks  before  the  child  begbs  to 
gain  in  weight.  We  have  had  a  case  in  wliich  for  two  weeks  there  was  a 
steady  loss,  amounting  to  ,^30  before  tlie  gain  in  weight  began.  In  another 
case  tiie  jaundiee  continued  for  six  weeks  with  a  gain  of  only  three  ounces. 
It  is  interesting  to  note  that  the  latter  case  was  breast  fed  and  had  been 
given  nearly  a  grain  of  calomel  daily  for  four  weeks  by  the  physician 
wilhonl  ihfliienL'ing  in  the  least  the  color  of  the  skin  or  of  the  movements. 
Alllioiigh  the  majority  of  cases  of  icterus  neanatorum  are  of  a  mild  and 
transitory  nature,  it  is  well  to  bear  in  mind,  when  giving  a  prognosis,  that 
some  occur  in  which  the  intensity  of  the  jaundice,  the  loss  of  weight,  and 
long  duration  lead  to  a  strong  suspicion  of  the  existence  of  some  con- 
genital malformation  of  the  biie-ducls. 

As  to  the  cause  of  ictonis  nocnatorum,  the  investigations  of  Birch- 
Hirschfcld  .seem  to  be  the  most  thorough  and  to  offer  the  most  rational 
explanation.  This  author  says  that  it  is  difficult  lo  avoid  associating  the 
icterus  ill  some  way  with  a  disturbance  of  the  hepatic  circulation,  owing 
to  the  transfer  of  ils  chief  blood  supply  from  the  umbilical  vein.  This  is 
especially  to  bo  si^cii  when  wt;  consider  the  very  evident  congestion  and 
o'doma  of  the  liver  which  occur  in  cases  in  which  the  circulation  through 
the  umbilical  cord  is  interrupted  before  the  respiratory  movements,  by 
their  effect  on  the  right  side  of  the  heart,  affonl  an  adequate  compensation. 

This  explanation  of  the  cause  of  icterus  noenatoruni  must  not,  how- 
ever, be  regarded  as  conclusive ;  for  Cohnheim  has  in  a  number  of  autop- 
sies made  on  this  class  of  cases  failed  to  substantiate  the  conditions  de- 
scribed by  Bircli-IIirschfcld. 

Thkatment. — The  ordinary  batliing  of  the  infant's  skin  is  all  that  is 
necessary  iti  these  cases  of  icterus  noonatorium,  and  we  have  never  seen 
any  indication  for  especial  treatment  of  this  condition  beyond  great  care  in 
establishing  the  equilibrium  between  the  food  and  the  digestion.  Great 
harm  may  be  done  by  the  continued  use  of  calomel  in  these  cases.  Its 
use  is  of  very  doubtful  value. 

Erythema  Neonatorum, — At  birth  tiie  skin  is  exceedingly  sensitive 
to  external  influences,  and  in  every  case  shows  variations  in  color  according 
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la  Uie  degree  ol'  tliis  sensitiveness,  and  to  the  greater  or  less  amount  of 
irritation,  Hliellier  from  temperature  or  from  meclianical  causes,  to  which 
it  is  exposed. 

The  delii-ale  layers  of  epithciiuni  are  commonly  thrown  off  to  such  a 
de^ee  as  almust  to  represent  a  pirysiological  desijuaniation,  and  it  is  often 
several  weeks  Ijefore  the  normal  infantile  condition  of  the  skin  is  reached. 
In  quite  a  number  of  cases  tiiis  natural  condition  becomes  intensified,  and 
we  find  a  uniform  redness  of  the  whole  skin,  which  usually  appears  in 
the  first  two  or  three  days  of  life.  In  a  considerable  number  this  hyper- 
aemic  condition  of  llie  skin  gradually  fades  away  in  about  a  week,  and  is 
replaced  by  a  normal  piuk  color.  In  many  oilier  cases,  however,  the  red 
color  may  be  complicated  by  an  inleric  condition,  or  it  may  change  with 
many  intermediate  shades  of  red  and  yellow  into  a  pronounced  icterus 
noonatorum.  Plate  II.,  fachig  page  Tfl,  represents  a  typical  case  of  an 
uncomplicated  erythema  neonatorum. 

The  infant,  n  frninle,  weighed  at  birth  8000  grammes  (fij  pounds).  It  began  tr> 
turn  red  when  it  was  Iwi'niy  huiirs  iilil,  and  four  hours  laler  w:is  at  a  dull  but  pro- 
nnuiK'eil  red  cnlor  :iM  uver  lis  lacv.  Iie.id,  tlii>ras.  iind  extn-iiiiUi'fi.  lU  lenipfrature 
anil  r>'s()ir!(lioiis  wi're  iiurmal,  ;irid  it  a-'yiiifd  jififei'Uy  well. 

Symptoms. — There  are  usually  no  constitutional  symptoms  in  these 
cases.  When  the  hyperiemia  is  very  intense  a  slight  desquamation  is  at 
times  noticed.  It  is  well,  therefore,  lo  study  this  rather  peculiar  red 
tinge  of  the  skin  in  comparison  with  the  redness  of  simple  erythema,  ec- 
zema, erysipelas,  and  scarlet  fever,  which,  owing  to  the  different  degree 
of  sensitiveness  of  (he  individual  skin,  may  at  limes  simulate  erythema 
neonatorum  as  well  as  each  other.  The  possibility  of  this  error  must  be 
accepted,  since  these  other  diseases  liave  been  known  to  appear  as  early 
in  life  as  in  the  above  case,  although  it  is  unusual  for  liiem  to  do  so.  In 
one  instance,  at  least,  to  my  knowledge,  a  case  of  scarlet  fever,  whicli 
ultimalely  proved  fatal  lo  another  child  in  the  family,  was  considered  by 
the  allendiiTg  physician,  when  he  first  saw  it,  to  be  a  case  of  erythema 
neonalorum  in  the  second  week  of  life,  and  yet  eventually  he  ndmilted  it 
to  be  Uie  source  of  infection  of  tlie  oUier  members  of  the  family  and  of 
the  death  of  one  of  them, 

TuEATJtENT. — The  application  of  a  simple  powder,  such  as  is  given 
below,  with  the  use  of  waler  without  soap  on  the  skin,  using  enough 
only  for  cleanliness,  until  the  redness  had  disappeared,  is  generally  all  Ihe 
Ireatment  that  is  necessary  in  these  cases. 
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There  are  four  diseases  which  so  essentially  belong  to  tlie  early  years 
of  life,  and  so  far  as  our  knowledge  of  Ihem  goes  are  so  obscure  in  Ibeir 
etiology,  while  presenting  each  in  its  own  peculiar  manifestations  a  clear 
picture  of  a  vice  of  nutrition,  that  for  the  present  we  must  classify  them  by 
tiiemselves  as  dieases  of  nutrition.  Tticse  diseases  are  rkackUis,  o^oma- 
//icwf,  hifaiUUe  worhutun,  and  inJnnlUe  iitrophy.  Of  these,  rtiachitis  and 
infantile  atrophy  are  diseases  of  the  first  two  years  of  hfe.  Infantile  scor- 
butus, while  having  its  counterpart  in  fJie  scorbutus  of  a  later  period, 
especially  in  its  pathology  and  treatment,  shows  in  its  symptoms  and 
course  such  a  characteristic  picture  in  the  middle  period  of  infancy  tliat  it 
may  be  considered  at  least  as  forming  a  special  form  of  scorbutus. 

RHACHTTIS  (Ricketa). 

RhachitJs  is  a  disease  closely  connected  with  unpaired  nutrition.  II 
occurs  usually  in  infancy,  rarely  in  early  childhood,  and  appears  at  a  time 
when  the  bones  arc  in  the  process  of  development.  II  is  chronic  in  its 
course,  and  although  its  chief  Ic'sions  are  in  the  bones,  it  involves  all  the 
tissues  and  organs  of  the  body.  Its  chief  charactorislic  is  a  local  or  gen- 
eral disturbance  of  the  normal  process  of  ossiflcation,  but  exactly  how  [he 
dietetic  and  hygienic  causes  which  .ire  supposed  to  produce  tlu«e  osseous 
changes  accomplish  their  results  is  stilt  unknown.  The  umfnrm  and  defi- 
nite t'hitnges  in  the  hones  in  rhachilis  lead  us  t(j  coiisidiT  il  a  disease  iif 
ibelf  mid  one  which,  although  conneclL-d  witli  nulriliim,  is  not  merely  a 
form  of  malnutrition. 

Etiouogv  a\ij  OtTtmHENcE. — There  is  no  evidence  that  rhachilis  is 
hereditary.  Although  the  disease  seldom  begins  before  the  sixth  month 
or  later  Uiati  the  third  year,  there  is  no  doubt  that  it  is  met  with  at  both 
an  earlier  and  a  later  period,  and  cases  have  been  reported  ui  which  the 
rliachitic  rosarj-  was  seen  as  early  as  the  fourth  week  after  birth.  The 
IcDdency  of  the  disease  to  occur  in  Uie  tiret  two  years  of  life  is  shown  in 
the  following  collection  of  187C  cases  compiled  by  Guerin,  Brunische, 
RUtershain,  Ritsdie,  and  Baginsky. 
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Hues.  Ver  CeiiL 

Pirn  yew 710  37.8 

Second  vear 821  44.8 

Tliirdjwir 28S  12.4 

Fourlli  y<ar 60  2.7 

Fifth  yenr 27  I  4 

Over  Bve  year* 26  1-4 

1876  100.0 

TIilTi;  does  iiol  soeiii  to  be  any  marked  difference  in  the  frequency 
with  whirh  boys  and  frir's  are  afTected  by  rhacbitis.  Out  of  2595  cases 
reported  by  various  autlmrs,  Ihtjre  were  I.'137  boys  and  1258  girls. 

Such  authors  as  Ziegler  and  Vierordl  consider  that  fietal  rhachitis  is 
doubtful,  but  whatever  tlie  ]mllioI(^cal  point  of  view  may  be,  a  condition 
closely  siiuulatinjj  rhaehilis  from  a  elinical  stajid-poiiit  exists  occasion- 
ally duriiij,'  fii.'tal  life.  At  about  the  age  of  puberty  also,  in  certain  in- 
dividuals, the  physical  signs  of  rhachitis,  with  the  exception  of  a  lesser 
degree  of  epiphyseal  enlargement,  occur,  and  In  these  cases  albuminuria  b 
usually  present.  These  cases  are  calh'd  the  rhachitia  of  aiJolatcen<^e  or 
/((/«■  rhadiitis.  Certain  races,  such  as  the  lower  classes  in  Italy  and  Eng- 
land, are  notably  alTectcd  by  rhadiilis.  The  disease,  on  the  contrary,  in 
a  marked  form  is  not  coninum  among  native-born  Americans,  nor  is  It 
as  a  rule,  of  so  severe  a  type  in  America  as  in  England ;  and,  except  in 
colored  children,  or  in  Italians  and  F'orti^'uese,  great  defnnuities  are  rare 
in  America.  Greeks  and  Gypsies  seem  to  be  almost  exempt.  Tlie  prev- 
alence of  rhacliitis  aruung  the  colored  population  in  Northern  cities  is  most 
striking,  and  the  disease  is  not  so  common  among  the  negro  population 
in  the  Southern  States.  The  great  predisposition  to  rhachitis  wliich  has 
been  sliown  by  the  people  in  Southern  Europe  has  never  been  accoimled 
for.  The  most  severe  cases  occur  in  cold,  moist  cliniates ;  it  is  rare  in 
sub-lropical,  almost  absent  in  tropical,  regions,  and  almost  miknown  in  the 
Arctic  regions.  It  is  seldom  met  with  in  Chuia,  Japan,  Turkey,  and  the 
southern  portions  of  Italy  and  Spain  (Palm).  Even  in  the  rt^ons  where 
it  is  prevaleni  it  is  not  common  in  the  high  altitudes.  It  a  probable  that 
a  great  nunduT  of  cases  occur  very  early  in  life,  but  are  so  mild  in  fonn 
that  the  rhachilic  lesions  do  not  become  sullicienlly  marked  for  recog- 
nition until  later.  It  is  certainly  much  more  common  in  its  occurrence 
among  all  classes  of  life  than  was  formerly  supposed,  and  tliis  is  especially 
true  of  the  population  of  laivt  cities  and  towns. 

Out  of  400  cases  examined  at  the  Infant's  Hospital  ia  a  children's 
out-patient  clinic  by  Morse,  80  per  cent,  showed  distinct  changes  in  the 
bones  characteristic  of  rhachitis.  This  percentage  is,  however,  undoubt- 
edly loo  low,  as  besides  the  fact  that  lai^re  numbers  of  cases  of  rhachitis 
do  not  present  marked  deformities  of  llie  head  or  extremities,  and  are, 
therefore,  not  always  recognized,  it  was  the  ease  also  that  many  infants 
only  a  few  days  old  were  included  in  the  400,  and  only  those  cases  were 
called  rhacliilic  in  which  clianges  in  the  bones  were  evident 
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[aa  conpctiilal  disease  il  is  probably  associated  wilh  lack  nf  proper 
iiilra-uterine  developnienl,  corresponding  to  the  rhachilis  wliieli  is  met 
Willi  in  cases  uf  prolonged  lactalion.  Like  all  diseases  associated  wilh 
iuipairmonl  of  riutrilion,  il  is  less  likely  to  occur  among  breasl-fi'd  iiifanls 
llian  among  those  who  are  deprived  of  their  natural  food,  but  if  the  breasl- 
niilk  is  deficient  in  fal  and  proteids  the  disease  may  develop.  The 
frtupient  oecurreuce  of  rhachilis  in  breast-fed  babies  is  a  strong  argument 
against  the  opinion  held  by  some  writers  thai  slerilizalion  of  milk  is  a 
direct  and  important  cause  of  Ihe  ilisease,  Il  lias  been  noted  in  New 
York  (Holt)  that  among  the  Italians  it  is  very  common  to  see  marked 
rhacliitis  in  infants  who  are  getting  no  food  bnl  that  from  the  breast. 
In  like  manner  il  is  more  likely  to  develop  in  the  latter  part  of  the 
flrsl  year  than  in  Ihe  earlier  months,  since  in  so  many  cases  the  breast- 
milk  deleriorates  in  quality  afler  the  first  six  tir  seven  months  of  lacta- 
tion. Tlio  disease  also  seems  to  occur  when  the  food  is  not  properly 
adapted  to  the  especial  age,  and  the  later  children  of  targe  families  are 
more  apt  to  contract  the  disease  timn  the  earlier  ones.  According  to  the 
i[ivesligatlons  of  Kdnig,  Forster,  ("!omp,  and  Besanez,  it  was  found  that 
there  was  not  a  deficiency  of  lime  in  the  food  taken  by  rhaehitic  children. 
It  is  most  probable,  however,  that  rhachilis  is  closely  coiniecled  with  some- 
thing which  inlerferes  with  the  assimilation  of  the  lime-salts.  In  regard 
to  the  especial  elements  of  the  food  which  hold  a  prominent  place  in  Ihe 
production  of  the  dise-ase,  il  seems  as  though  a  low  percentage  of  fal,  es- 
pecially when  combined  wilh  a  low  percentage  of  proteids,  was  conducive 
to  the  production  of  rhachilis.  It  is  therefore  very  evident  how  the  pro- 
prietary foods  become  a  prominent  factor  in  the  production  of  Ihe  disease, 
for  all  of  Ihom  contain  a  notably  small  amount  of  fat.  Dabies  fed  on 
excessive  diets  may  develop  rhachilis.  Pritchard  believes  that  an  over- 
supply  of  curbohydrates  is  especially  liable  to  be  a  cause.  Other  writers 
have  altein|iled  to  a.ssociale  rhachilis  wilh  a  diminished  secretion  of  Ihe 
iiymus  ulund,  bul  proof  of  (his  tlieory  is  wanting.  Next  to  Ihe  food,  the 
Jicral  hygiene  is  of  the  greatest  importance,  and  Ihe  disease  is  especially 
"noticeable  in  the  crowded  lenemeiit  districts  of  large  cities.  The  actual 
cause  and  nature  of  rhachilis  is  unknown. 

ItliHchitis  is  a  general  disease,  and  there  seems  to  be  some  change  in 
the  Hielabolism,  possibly  from  Ihe  circulation  of  some  substance,  in  consL'- 
([Uence  of  which  there  are  local  changes  in  tlie  melabolism  with  a  lessened 
deiKisilion  of  lime  combined  with  a  certain  amount  of  resorplinn  of  bone. 
Wliati'Ver  the  other  causes  of  rhachilis  may  be,  il  is  evident  that  inler- 
ferenn-  with  nulrilion  by  improper  food  and  lack  of  suitable  hyi^enic 
surroundings  play  a  prominenl  riile  in  its  production. 

An  infectious  cause  for  the  disease,  though  slill  tu  be  considered,  has  as 
yet  in  no  way  been  proved.  The  same  may  be  said  of  the  theory  of 
inlestinal  autointoxication.  The  theories  of  a  lack  of  lime  in  the  circula- 
tion, or  lliv  circulation  of  an  acid,  or  a  diminished  alkalinity  of  Ihe  blornl 
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can  be  eliminated  as  causes.  The  ^■ruwlli  of  carlilagc  and  of  osteoid  tissue 
may  be  Ihe  result  of  lack  of  lime,  or  may  perhaps  be  primarily  produced 
and  may  be  an  agent  of  bone  change,  but  there  is  no  proof  of  this.  The 
vascular  inllamiuiitory  theory  of  Kassowitz  is  nnl  probable,  and  Oppen- 
heimer's  theory  of  uialaria  is  wilhotit  foundation. 

In  addition  lo  the  causes  of  rhachitis,  in  which  the  etiology  is  some- 
what obscure,  many  cases  occur  which  evidently  are  secondary  to  and 
result  from  a  number  of  diseases  wliicli  elVcel  the  general  nutrition  of 
the  infant.  Thus,  diseases  of  the  gaslro-enteric  tract,  when  they  are  pro- 
longed for  some  time,  lead  to  the  condition  of  rliactutis.  We  also  meet 
with  it  in  cases  of  syphilis  in  which  the  nulrition  is  much  reduced ;  but 
beyond  this  relation  between  syphilis  and  riiachitis, — namely,  that  rhachitis 
is  secondary  to  syphilis,  as  it  might  be  to  any  wasting  disease,  the  two 
diseases  are  essentially  distincl.  It  is  to  be  nolcd  in  this  connection  that 
cases  of  infantile  atrophy,  no  matter  how  much  they  are  wasted,  do  not 
present  the  lesions  of  rhachitis,  although  in  some  cases  we  find  the  two 
conditions  associated.  We  nnist  also  remember  that  the  nulrition  of  all 
the  tissues  is  profoundly  affected,  and  that  the  ei[uilibrium  of  the  nervous 
system  in  rhachitis  is  very  unslaljlc. 

PATHoi.oiiLCAL  Anatomy. — Bom-  Lemon*. — The  pathological  lesions  of 
rhacliitis  are  represented  chiefly  in  the  bones,  and  occur  during  the  period 
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in  which  the  normal  processes  of  ossification  are  most  active.— Ihat  is, 
during  the  (irsl  year  and  the  first  part  of  tiie  second  year  of  life. 

The  normal  growth  of  bone  depends  upon  four  cnndiliuns:  («)  multi- 
plication of  cartilaginous  cells  in  dcfmile  lines,  followed  by  (0)  calcilica- 
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fion  of  tlie  inlercellular  spaces;  (c)  tlie  rormalion  of  medullary  spaces  by 
tlie  peiiolralion  of  the  blood-vessels,  with  subsequent  absoqiliun  of  tissue; 
and  ('0  niially,  llic  ('onfentric  deposition  of  bone  witbiii  tlie  medullary 
spaces.  Tlie  bones  grow  in  length  by  Ibe  })ro(liirtir)ii  uf  bone-lissue  in 
the  cartilage  between  Ihe  epiphysis  and  the  diapliysis,  and  in  thickness  by 
the  gTowlh  of  bone  from  the  inner  layers  of  the  periosfeum.  At  the 
same  time  Itie  medullary  canal  is  entailed  in  proportion  lo  the  growth  of 
tlie  bone  by  the  absorpliun  of  its  inner  layer.  These  processes  progress 
in  definite  order  and  in  clearly  defined  zones. 

In  rhachitis  llie  chief  microscopic  features  are  the  changes  which  occur 
in  the  zones  of  growth  and  the  asymmetrical  eharacter  of  the  proliferative 
processes.  The  cartilaginous  and  sub-periosteal  cell^rowth  which  pro- 
duces ossification  goes  on  with  increased  rapidity  and  in  an  irregular 
manner  both  between  the  epiphysis  and  the  diapliysis  and  beneath  the 
periosteum.  If  we  examine  microscopically  the  region  between  the  epiph- 
ysis and  the  diaphysis,  usually  called  the  zone  of  proliferation,  we  find 
that  the  cartilayiincius  ceils  are  not  regularly  arranged  in  rows  around  a 
definite  zone  in  advance  of  the  ring  of  ossilication,  as  in  normal  tissue, 
but  that  there  is  an  irregular  lieaping  np  of  cartiiaginons  cells,  sometimes 
in  rows,  somelinies  not,  covering  an  ill-defined  irregular  area.  This  zone 
of  proliferation  also,  instead  of  being  narrow  and  sharply  defined,  is  quite 
lacking  in  unifonriily.  It  presents  a  broad,  reddish-gray  appearani'e,  with 
marked  thickening  and  hypenvmia.  The  medullary  spaces  are  much 
more  vascular  llian  normal,  and  arc  so  increased  in  area  as  to  exlend 
into  the  zone  of  calcificalion,  and  sometimes  through  it.  The  deposit 
of  bone-tissue  witliin  these  spaces  is,  however,  either  absent  or  very 
irregular,  and  is  for  the  most  part  replaced  by  a  soft,  triable  subslance, 
consisting  of  a  bone-tissue  that  is  very  lacking  in  linn.'-salls,  witli  cells  of 
various  kinds  ondiedded  in  a  llbrillated  ground -subslance.  This  tissue  is 
called  "osteoid,"  and  is  similar  lo  that  formed  by  osteoblasts. 

In  the  region  of  ossification  (ends  of  diaphysis  and  epiphysis)  there 
is  microscopically  a  pronounced  increase  of  blood-vessels  and  cartilnge- 
cells,  with  lengthening  of  cell  columns,  and  dislm-baiiee  of  calcification 
of  the  intercellular  substance.  Calcification,  if  present,  may  be  isolated 
in  the  region  of  the  proliferating  cartilaginous  cells,  or  may  be  alfogelher 
absent  over  consideralile  areas.  The  sub-periosteal  layer  of  cells  which 
a  normally  thin  and  scarcely  noticcal)lc  niacroscopically,  becomes  hyper- 
a-mic  and  tluckened  with  an  apjR'arance  similar  lo  thai  of  spleen-pulp. 
Beneath  this  periosteum  is  also  to  be  found  tlie  "osteoid"  tissue  seen  in 
the  zones  of  proliferation. 

Tlie  medulla  of  the  bone  is  more  hypen^mic  even  than  normal.  Its 
tissue  is  rich  in  cells,  and,  like  tlie  foi-tal  mednlta,  cnntains  diluted  vessels 
and  fat.  The  intercellular  substance  may  show  mucoid  degumfration  or 
even  be  of  fluid  consistency,  in  such  a  condilion  il  doi-a  not  seem  that 
Jjme  is  dissolved  from  the  bone  tissue  by  Uie  bloo<),  but  it  is  Ihc  resorp- 


tion  of  such  hone  ('»  Mo  Ihut  Is  llie  important  fautor  in  the  process. 
Resorption  at  the  age  at  which  rhachitis  occurs  is  normal.  Piiitmes, 
espocialiy,  believes  Ihal  resorption  in  rhachitis  is  not  increased.  Mnller 
and  Virchow  seem  to  hold  the  same  views,  while  Kassuwitz  and  Zicgler 
think  it  is  increased.  Chnirally,  certain  extremelj'  rapid  cases  of  softening 
seem  lo  show  increased  resorption  (Vierordt).  Ordinarily,  with  a  resurp- 
lion  not  greatly  increased,  tlio  formation  of  fresh  bone  containinj;  but 
hltle  iinie  results  in  loss  of  strength.  In  the  skull,  in  some  places,  ab- 
sorjilion  predominates  (occiput) ;  in  otiier  cases  accretion  of  osteoid  (issues 
(fnratal  and  parietal  eminences).  Deficient  bone-^owtli  simply  det{?r- 
mines  open  fonlanelles.  In  convalescence  hine  is  deposited  in  the  previous 
Imieless  osteoid  tissue,  and  the  result  is  a  thick  and  heavy  bone.  In  frac- 
tures at  (his  period  callus-fonriatinn  is  mlensn  and  excessive. 

An  excessive  proliferation  of  cells  in  Hie  inner 
layers  of  the  periosteum,  the  uregular  calcifica- 
tion which  occurs  about  them,  and  the  absence  of 
unifonnily  in  the  elaboration  of  the  structure  of 
Uie  bone,  produce  an  irre^tuliU",  spongy  bone-tissue 
instead  nf  the  coiiqiact  laiiiellated  tissue  wliiih  is 
so  necessary  for  llie  luiiforinity  of  the  structure. 
The  increased  cell-growth  between  the  epiphysis 
and  llie  diaphysis  produces  llie  peculiar  knobby 
swellings  which  are  characteristic  of  rhachitis. 
At  the  same  lime  the  medullary  cavity  increases 
rapidly  in  size,  and  the  inner  layers  of  the  bone 
become  spongj'.  The  result  of  these  processes  is 
to  dhuhLish  Ihe  solidity  of  the  bones  so  that  they 
cannot  resist  Ihe  slrahi  of  the  nmscles  or  oulside 
pressure.  After  a  lime  the  rhadiitic  process  may 
slop  and  Ihe  bones  may  assume  a  more  normal 
chiu^cter.  The  porous  bone-tissue  becomes  com- 
pacl,  and  even  unnalnrally  dense,  so  that  in  later 
childhood  the  rhachilic  bone  is  unusually  luu-d, 
like  ivory,  a  condition  noticed  by  those  who  have 
to  operate  on  these  htines. 

Fig.  79,  1.,  repivsents  a  section  of  a  nnriTial 
bone  taken  from  an  infant,  and  shows  the  nuniial 
zone  of  prolireraliun  (Z.  1\)  between  the  epiphysis 
and  the  diaphysJs. 

Fig.  79,  III.,  represents  a  section  of  a  rhadiitic 
bone,  and  ahows  the  broad,  irregular,  and  abnor- 
mal zone  of  proliferafion  {Z.  P.)  just  descrUied. 

Fig.  80  re|iresenls  a  section  of  a  rhadiitic  bone, 
illustrating  the  great  enlargement  of  cartilage  at  the  ejiiphysis,  with  Iho 
irregular  foci  of  calcification.     The  diaphysis  of  the  bono  shows  iii-rios- 
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teal  Ihickening  to  sucli  an  t-xtont  lliat  it  encroaclics  on  llio  medullary 
cavity,  wliJch  is  much  climiriishetl.  It  is  possil^le  tliat  tliis  bone  reprt-sents 
a  very  rare  condition  of  periosteal  dysplasia,  described  by  Schuchardt, 
which  is  characterized  by  growth  in  lieiglil  and  not  in  breadth. 

I7«('cm/  lA»iinui ;  Spleen. — The  investigations  made  by  Sasuchin 
(Jahrb.  fiir  Kinderltl,,  March  13.  19W)  have  sliown  Ihat  in  cases  of  rlia- 
chitis  which  come  to  autopsy  the  spleen  is  invariably  eidai^ed,  witlt  the 
exception  fif  the  cases  of  clearly  pmnnnnred  general  alrophy.  in  which 
the  spleen  is  of  nonnal  size  and  weight  or  below  nonnal.  A  second 
marked  ciiaracteristic  is  the  more  or  less  signlfkarit  Ihirkenini!  of  (he 
capsule  and  the  increase  in  the  consistency  of  the  oiyan.  The  lliird 
peculiarity  of  the  rhachitic  spleen  is  the  anieniia  of  the  organ  and  the 
diminution  in  the  number  of  Malpigliian  bo<lies,  which  in  childri'n  are 
otherwise  well  developed,  but  in  these  conditions  are  smooth  and  hardly 
perceptible.  On  section,  the  spleen  has  a  blood-red  color,  the  tnibeculae 
are  clearly  marked  by  interlacing  threads,  and  on  dra^vnng  the  knife  over 
the  cut  surface  there  remains  upon  the  edge  blood  and  pulp-tissue.  The 
characteristics  described  hold  true  in  all  cases  of  rhachitis.  and,  in  gt-n- 
eral.  indicate  approximately  the  intensity  of  the  changes  in  the  hones. 

The  microscopic  appearances  are  those  ol'  an  inlerslitini  splenitis. 
Whellier  the  inflammatory  appeai-ahct^  arc  directly  dependent  upon  the 
rhachitis  or  are  due  to  the  complicating  diseases  which  caused  the  death 
of  the  iiatient  has  not  been  definitely  detcrniined.  The  uniform  appear- 
ances ill  all  the  cases  examined  by  Sasuchin,  irri'speclivi-  uf  Uie  cause  of 
di-alli,  seem  lo  give  weight  to  the  opinion  that  the  lesions  are  directly 
connected  with  the  rhachitis. 

Symptoms. — Oonstitutional. — The  sjTiiptoms  of  rhacliitis  arc  lliose  of 

awly  developing  constitutional  disease.  The  early  symptoms  aj'H  the 
same  as  may  occur  in  a  nuTJibi-r  of  diseases  in  which  the  nulrition  is 
aiTecled.  The  mosl  common  early  syinptoins  are  resllessiii-ss  al  night, 
profuse  sweating,  especially  of  tlie  head,  when  asleep,  and  constipation 
alteniafing  at  luucs  with  diarrhu'n.  The  appetite  is  impaired  and  ca- 
pricious ;  the  infaiils  are  fretful,  the  abdomen  becomes  prominent,  and 
alUiough  they  ulten  grow  fat  they  anr  anaiuiic  and  tlieir  inuscles  arc-  soR. 
The  increase  in  weight  depends  mostly  on  an  increase  in  fat.  the  nonnal 
relative  pmporljon  between  fat  and  nmscle  being  altered.  The  infants  do 
not  learn  to  walk  as  early  as  they  should ;  their  fonlmielles  ilo  not  dose 
at  tJic  usual  lime;  dentilion  is  delayed  and  irregular,  and  soft  lu-eas  np- 
pear  in  the  cranial  bones,  especially  in  llie  occiput. 

At  this  stage  the  fhai"ac  I  eristic  tenderness  of  the  body  may  occur, 
but  many  cases  never  present  this  symptom.  This  is  usually  due  lo  a 
periosteal  tenderness  at  the  insertions  of  the  nnisclis,  and  is  sometimes 
conlliiril  111  Ihe  hones.  It  is  nianil'esled  only  on  trilling  pressurif,  while 
at  other  limes  the  nmscles  arc  lender  and  the  gentlest  ellurl  lo  lilt  the 
chiici  iriay  cause  him  lo  shriek  with  pain.  M  must,  however,  he  remein- 
beretl  Uiat  pain  in  rh»chilis  may  be  connected  wilh  lui  early  manifcslation 
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the  parietal  and  occipital  bones,  which  are  filled  only  with  a  fibrous  mem- 
brane, and  wliicli  yield  lo  gentle  pressure  and  give  a  sensation  or  crack- 
ling parciiment.  Ilyperajmia  of  the  brain  and  meninijes,  oC  course,  may 
be  an  acconi|jaiiiment  of  any  atrectioii  of  the  skull  so  severe  as  this.  With 
this  liypenemia  comes  the  likelihood  of  hydrocephalus,  either  external  or 
internal,  and  the  accnmpanyin;;  eert-bral  changes,  so  that  hydrocephalus 
becomes  a  complication  which  is  not  very  rare.  Tliis  condition  ul'  Hie 
bone  may  be  only  temporary,  and  the  areas  of  tluckeniiig  are  often  ab- 
SDiiied :  but  if  there  is  much  deposit  under  tlie  periosleum  it  will  some- 
times remain,  and  where  calcification  takes  place  quickly  the  thickened 
areas  of  the  bone  will  remain  unat)sorbed  throughout  life.  At  times  the 
jaw-bones  are  afl'ected ;  the  upper  jaw  is  then  found  to  spread  behind, 
and  lo  be  poinlecl  in  front,  while  tlie  lower  Jaw  is  flat  in  front  and  bent  in 
at  the  sides,  niaking  an  angle  at  the  site  of  the  canine  teeth. 

Thorax. — The  rhaehitie  thorax  is  narrow  and  is  compressed  laterally, 
— that  is,  tiiere  is  a  tendency  to  a  flattening  of  the  sides  of  the  chest  and 
to  an  uicrease  of  the  antero-posterior  diameter.  The  forces  which  pro- 
duce defomiities  of  the  thorax  are  dependent  on  the  muscular  action  on 
the  sofl  bunes  by  pullinn,  abiiospherie  pnasure  from  without,  and  the 
pri'SsuH'  exerted  on  the  bony  structures  by  growing  organs. 

A  transverse  dcpresSiorL  may  also  occur,  starting  at  the  junction  uf  tlie 
eiisiforni  cartilage  to  the  stenium,  extending  laterally  on  the  thorax,  and 
corresponding  to  the  insertion  of  the  diaphragm.  This  is  called  Harri- 
son's groove.  The  diaphragm,  by  its  strong  muscular  action  along  llie 
line  of  its  insertion,  may  also  cause  a  furrow  in  the  lower  paK  of  the 
chest.  The  lower  ribs  may  also  be  elevali-d  t>y  the  underlying  distention 
caused  by  the  pronunenl  alDdonien  and  tlie  liver,  which  is  always,  even 
in  nnrmal  i-iises,  large  in  proportion  lo  Uie  other  organs.  Soflening  of 
the  ribs  is  siiiil  lo  occur  (Vieronlt)  alter  the  changes  in  the  skull  and 
before  tlie  changes  in  tlie  extremities.  In  a  typical  rhaehitie  tliorax  the 
clavicles  are  shorter  and  more  curved  llian  normal,  and  Uie  clavicular 
deformities  may  be  unilateral,  as  seen  in  Fig.  80,  I.  and  11.,  faeiii};  page 
328,  FracUu-es  of  the  clavicles  in  rhachitis  are  not  uncommon  on  the 
forward  cune,  and  may  possibly  occur  when  the  infant  is  being  dressed. 

When  there  i.s  unusual  lateral  compression  and  narrowing  of  the 
thorax,  Ihe  sternum  is  made  to  project  forward,  and  this  is  called  j(«V/''f<ji- 
irmjrf.  or  pirtus  ctinnafiun.  The  weakest  part  of  tlie  llmrax  is  at  the 
junction  of  the  cartilages  and  ribs,  aJid  the  slernuin  is  thus  nalurally 
pushed  forward.  In  another  series  of  cases,  in  which  the  ribs  are  pushed 
logetlior  laterally  and  the  sternum  depressed,  as  where  Ihere  is  inter- 
ference willi  Ihe  entrance  of  air  into  the  lunj^  by  adenoid  growlhs  and 
enlarged  tonsils,  the  condition  ol'  Junnrl  <•/««(  is  produced,  as  seen  in  Fig, 
73,  page  283.  Again,  there  may  be  greater  compression  on  one  side 
Ihan  on  the  other,  with  a  resulting  prominence  or  depression  on  one  side 

of  the  slernuni. 
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The  costal  carlilagfs  are  frequently  eiilatpMl  iit  Ihi-irjuriftion  with  tin- 
ribs,  ati'l  can  bo  Mt  aiul  often  seen  !is  ;i  Iuil-  or  ruunclL-J  iiromiiionces. 


ill.,  fil. 


Inner  HuTlikt^t '^f  drvmuQip  viith  Qxrlilit^fs  nuiJ  fnlon^  nf  rLi«  nttu^hril,  #lv^wiiLKrhbOiltic  t^jtmry. 

These  prominences  are  called  the  rhachUlc  rosayy,  anil,  though  most  com- 
monly occurring  in  the  latter  part  of  the  first  year,  have  also  been  met 
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wilh   in  the  early  weeks  of  life.     The  rhachitic  rosar)-,   according-  to 
.\1i>rs<''s  nhsorvalions  on  tour  luniilreit  rases  at  Die  Infanls'  Ilnspiliil.  is 
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llie  earliest  oftlio  physical  signs  of  rhachiUs  to  develop,  and  is  tlie  most 
commDn  ahiiornialily  in  rliachllis.  It  does  not  occur  in  normal  chil- 
dren, anil  ils  jjrcsente  justifies  the  dta^niosis  of"  rhachitis.  The  rosary 
is  sonietiinL'S  present  only  on  the  internal  sarlace  of  tin-  ribs,  as  sei^n  in 
Fip.  HI,  whifli  represents  a  case  in  whifh  the  rhachitic  rosary  eould  not 

Fio,  H3, 


Shnwlii^  iluluruililcaiif  in<>  Uiiinril  III  H  iiw  uf  rtiiK'liDh  I'l  nii  iolniil  ut  icii  iiiniillit.  >lui'  I"  ilu'  iinbu.  <-ii 
ITtv  |MiE  of  Ihi-  mntbcr,  uf  liftlti)!  ttiv  rlitid  l>y  lliu  ■rni> 


he  detected  on  the  outer  siirlkee.  As  the  pullioli4,'i<-al  prcHTss  is  Jiiori' 
|)ronounred  in  the  lower  rilis.  es|ierially  the  lower  live,  than  tli>'  ii|Hiir. 
the  rosury  is  more  distinct  in  the  Kiwi-r  rilis. 

Spine. — Def'onntly  of  the  sjiirie  is  ipiite  cunstanl  in  rhachitis  mid  resnils 
niiislly  fnmi  innsculnr  weakm-ss,  hiil  the  verhhni'  may  be  alTcrli'il  by  tliu 
rhachilir  process,  and  iji  cases  uf  riTovery  may  be  I'nund  Ihickened.  The 
tnnsi  cnininon  detormily  is  l:i/iihfut!»,  which  coiisisls  of  a  gradual  bowiii); 
tiiii'kward  in  the  dorsal  and  linnhar  re^ons,  as  seen  in  V\^.  Hi. 

The  iiriniiinmre  of  tlicse  vi-rlcbral  spines  is  oflen  quite  sharp,  ahdsini- 
iilnles  Poll's  disease,  but  tin-  rhailiitic  spine  slu'tild  he  tlexil>i<-  l<i  |>iissive 
niunipulidion,  In  lertain  cases.  howeviT,  it  is  ritdd.  SrvJitmli  (lateml 
cnrvalurc)  ami  /'iflofii'  (forward  curvature)  arc  coininon  di-t'ormitics  in- 
curriiiK  in  i-hai  lillis. 

Extremities. — heformtlii'd  of  tliv  loiiK  holies  niuy  urint!  in  the  eplphy- 
Bes  and  in  Ihc  Khada :  the  former  show  enlar^cinent,  the  latter  tx-mlin);. 
Enlar^enieiit  of  the  epiphyses  appears  especially  at  the  wrists  and  at  the 
anterior  cinis  ofllo'  rihs  :  enlaiin'inent  of  the  lower  end  of  the  mdius  and 
uhm  It)  [inicticnlly  luiiversal,  wlien-iis  lli<-  I'lilarvi'tnent  of  tlie  lower  end 
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of  the  tibia  and  fibula  occurred  in  four  Imndml  out  of  a  scries  of  one 
thousand  vasrs.     The  incrcasp  of  liii>  ppiphyst-s  at  the  wrists  is  frrealer 
than  elsowhcrf-.     These  enlargements  do  noHnvolve  the  Joinls.     "in  the 
decp-sfated  ejiipliyses.  like  the  hip  and  the  shoulder,  the  chanties  are  not 
noticed    so  readily.     The  proliferating  layer  between  the  epiphyses  and 
the  hone  may  become  so  thick  and  sollened  that  consequent  deformity 
and  separation  of  the  epiphyses  may  occur,  bul  such  an  event  is  uncom- 
mon.    When   fractures  occur  Ihey  are  on  Ihi?  concave  side  of  the  bone. 
In  rhachilis  of  llie  exiremities  Ihe  curve  of  the  rorearm  may  bo  due  (o 
Ihe  pull  of  the  muscles,  and  there  may  he  a  spe.  ial  la-nd  of  (he  radius 
about   the    iilna,    probably   secondary  tt,    the   anlernpostcrior  curve      n 
prevenls  full  supination.     The  huitienis  rarely  hends.     Fraclures  are  not 
rare.     Any  considerable  incn>a.se  in  the  ankle  epiphysis  is  rare.    The  c;urve 
of  the  femur  is  forward  or  forward  anteriorly,  so  that  in  the  latter  case 
there  may  be  no  curve  on  Ihe  posterior  surface.     Fractures  may  occur 
with 'excessive  callus.     In  the  lower  leg  fracture  takes  place  most  oOen 
with  anterior  bow-legs,  and  the  resulting  callus  is  less  (hau  in  Iho  thi"!! 
Fractures  of  the  lony  Ijone-s  however,  are  uncommon,  but  Iheir  arresred 
development   may  cause    permanent   shortening.     Bowing   of   (ho    k-gs,  M 
knock-knee,  anil  tial-foot  are   ail    very  common    symplonis  of  rhaehitis.' 1 
Coxa  vara  may  be  preseJit.     Localised  rlia.hitis.as  of  the  legs,  is  pos^ 
sible  aiKl   quite  frequently  met  with  in   children Vilh   no  symptoms  of 
general  rhaehitis.     It  is  not  unusual  lo  lind  hydrocephalus  combined  with 
rhachilis. 

.■^itms  of  previous  rliariiili.s  ar."  suggested  by  a  capul  qua.lralum  witli  a 
thick  skull,  irregularity  of  the  teeth,  eversion  of  (he  lower  edges  of  the 
Ihorax,  pigeon-breast,  pelvic  deformity,  deformities  of  the  clavneles  and  ex- 
tremities, and  (hickened  epiphyses,  which  may  persisl,  as  thickened  epiphy- 
ses in  general  are  slow  in  disa|ipearitig  and  oullast  the  active  process. 

The  existence  of  flal-fool  in  children  over  two  years  old  should  lead  to 
an  examination  for  knock-knee.  The  combination  of  Ihese  two  conditions 
will  in  most  cases  be  found  lo  be  dependent  upon  present  or  previously 
existing  rhachilis. 

Muscles.— There  is  a  weak  and  relaxed  condition  of  Ihe  muscles,  but 
microscopically  the  muscles  arc  only  pale  and  their  fibres  infiltrated  with 
fat,  although  in  some  cases  there  may  be  atro]ihy  from  disuse. 

NervouB  System. — Tlie  nervous  system  is  in  an  exceecUngly  unstable 
and  sensitive  condition.  Convulsions  are  quite  common,  especially  in 
couneelion  with  craniolabes.  The  condilion  of  sjKism  of  Ihe  glottis 
(laryngospasmus),  although  it  may  occur  in  other  diseases,  is  especially 
characterisUc  of  rhachilis.  The  infants  hold  their  breath,  grow  cyanotic, 
are  seemingly  unconscious,  fall  back  entirely  limp,  and  atler  a  few  min- 
utes recover.    Tetany  at  times  is  met  with  as  a  complication. 

Lungs. — Owing  to  deformities  of  the  thoracic  walls  there  is  a  lendency 
lo  aleleclasis  of  portions  of  the  lung  from  pressure,  witli  surrounding  areas 
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wpli|i<l  Ifutlni; 
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of  emphysema.  There  is  also  a  great  lendency  to  bronchitis  and  to 
h  rone  hopneumonia. 

Heart. — T!io  lieait  olleii  sliows  signs  or  mechanical  irritation,  repre- 
sented by  irregularity  and  caused  by  deformities  of  tlie  thorax. 

Blood. — Unless  rhai'hilis  is  aeconipanied  by  a  sccondiiry  ameniia,  the 
blood  is  practically  normal,  and  presents  no  otlicr  characteristic  changes. 
Hocic  and  Schlesinger  found  tiiat  if  the  secondary  anseniia  was  moderate 
in   miensity,   and   diarrhcea  and  vomiting  occurred,  it  simply  made  the 

Fig.  84. 


'ansemia  more  acute.  The  majority  of  the  leucocytes  were  found  to  he 
mononuclear  and  about  liie  size  of  the  erytlirocyles.  There  Is  a  mod- 
erate permanent  teucocytosis  in  most  of  tljese  cases,  and  at  limes  the 
mononuclear  leucocytes  seem  to  be  the  aiost  numerous  forin. 

Spleen. — In  some  cases  the  spleen  is  found  lo  be  enlarged,  l>iit  it  is 
rarely  very  lai^re,  unless  associated  with  severe  antenna. 

The  following  case,  Fig.  84,  is  interesting  as  an  illustration  ofrhachilis 
with  a  secondary  anteniia  of  liigli  grade,  accompanied  by  enlargement 
of  the  spleen : 

Ttie  child  was  three  yenrs  old,  niid  wiis  fairly  well  tiouriBhed.     Il  had,  however, 

i'iil;nKi-U  epiphyses,  a  rlincliiliL'  ro*;iry.  llio  sijiiare  rhnrhilir  hL-nd,  nrid  iiinrkeil  Iv.wiii); 
rif  llii;  le|p!.  Uii  plivsinil  ^^XilIllillalion  no  iridiraliiiii  of  ridargi-itieril  of  Ihe  livtr  or 
K I  an  its  w  113  found.  Tlie  sjileen  wua  vi-ry  rnurli  enlarged,  und  Uir  piifitioii  of  Jta  aut- 
llfie  und  ilj  imlvh  is  indicali'd  In  Miirfc.  The  blood  exntiiiniiUoii  showi'd  n  aovere 
seciiiidikry  amciiiiii;  liiil  iki  vvidenre  nf.-i  IciR-u'niiii. 

Liver, — The  liver  uflen  shows  fatty  infiltration,  and  is  at  times  en- 
larged but  less  frequently  than  the  sjtleen.  A  distilicliun  must  be  made 
in  these  cases  between  an  enlarved  liver  and  a  depressed  liver,  cau.sed  by 
rhachitie  compression  of  tlie  thorax  and  narrowing,  or  from  relaxallon 
of  the  natural  ligamentous  supports  as  a  result  of  the  weakness  from  tlie 
general  inanilion  whi'li  alTects  all  the  tissues  of  tlie  body. 

Lymph-nodes. — The  lymph-nodes  are  very  frequently  found  to  be 
enJarged  from  simple  liyperplusia. 


;iii;  HKDIATHICS. 

Btomftoh  and  Intortine.— There  is  usually,  though  not  necesBarily. 
functional  disturbance  of  digestion ;  also  a  subacute  catarrhal  condition  and 
a  tondi-ncy  to  gastric  dilatation.  The  symiitonis  vary  vt'ry  much  and  diar- 
rhii'a  and  tonstipatioii  altiTiialc.  Marfjin  lUinks  thiil  tho  intestine  is  clon- 
j^att-d  in  rliacliilis.  Tlie  distfiuK-d  iibdoiin-n  results  from  weakness  of  the 
inusck's  cif  tlic  abilimiiiial  wall  and  of  tli<-  inlostinu,  and  a  resulting  uni- 
hiljcal  tiomia  is  qnite  (-(iinnioii.  In  tike  manner  atoniv  constipation  is 
common. 

DiAiJSOsis. — The  (liagnosis  of  rliacliilis  i-ainiot  be  made  by  the  pre- 
monitory symptoms,  as  the  disease  is  so  olleu  the  result  of  impaired 
nutrition  arisintj  from  many  causes,  that  it  Ls  dillicult  to  determine  when 
the  rhachitic  symptoms  begin.  The  difTerentlal  diagnosis  lias  to  be  made 
I'mm  a  number  of  diseases  in  which  the  general  nulrilion  of  the  child  is 
profoundly  disturbed,  thesi;  diseases  being  especially  represented  by  func- 
tional disorders  connected  with  the  gastnt-enteric  tract,  "WTien  the  patho- 
genic changes  in  the  bones  have  progresseil  RnfTiciently  for  physical  detec- 
tion, and  the  disease  is  fully  developed,  the  diagnosis  Is  not  diRicuIt.  In 
its  early  stages,  therefore,  the  manifestations  of  rhachitis  may  be  so  slight 
that  the  diagnosis  nmst  often  be  held  in  abeyance. 

The  dilTerential  diagnosis  of  rhachitis  is  to  be  made  from  chondro- 
dystropliy,  scorbutus,  rheumatisin,  osleonialaiia,  i>sleomyetitis,  syphilis, 
paralysis  of  renlral  origin.  Pott's  disease,  and  from  the  disability  to  use  the 
limbs,  due  In  simple  weakness  in  infants  who  are  not  rhachitic. 

('liiiii<li-'M/iiifr(>]ilii/,  or  Ar}ioi\(lri>pliiv>a,  is  dislinguishti-d  from  rhachitis 
in  Hie  following  cliaracterisliis :  The  trunk  is  norniul,  while  the  extremities 
are  short  and  deformed.  The  head  is  large  and  the  bridge  of  the  nose 
flattened.  The  eiilargemenis  at  Ihi-  eiido  of  the  long  bones  are  due  lo 
overgrowlli  of  the  periosteum,  instead  of  lo  elianges  in  the  epiphyseal 
carlilage,  and  llie  /.one  of  [iroliferatlon  is  narrower  llian  that  in  rha- 
chitis. -V  radiograph  will  usually  bring  out  the  dilfererices  in  the  pathol- 
,>i;v  ol  Ihe  chondrodystrophy  and  all  other  lesions  of  the  bones  which 

pisenible  it. 

.SV-'-c/x''""  is  eliminated  in  the  diagnosis  hy  the  pivseiiee  of  the  various 

sseoiis  lesions  which  have  just  Ix^en  described  as  syniidnms  of  rliachitis, 

d  bv  the  absence  of  the  charaiteristic  features  of  scorbutus,  represented 

h'  tenderness  and  swelling  jnsl  above  llie  joints,  without  much  fever, 

subperiosleal  lieiiiorriiages,  aiul  stonmtitls  ulcerosa. 

Ilhci'iiKtfi''  fercr  in  ils  articular  form  would  present  such  marked  symp- 

,  f  acute  tenderness,  swelling,  an.l  pain  in  the  jouits,  cond)ined  with 

'"r^'hti'ned  temperature,  thai  it  could  easily  be  dislhiguished  from  the 

''     ?^'l  t'eiideniess  of  the  bones  without  much  fever,  fog(>ther  with  the  sub 

grner.i      ^^^^^.^  ,.ourse  and  the  characterislic  enlargement  of  the  epiphyses 

in  rtmc  i      ■        ^^,^^_  clinical  symptoms  of  an  acute  infectious  disease, 

'"'''.'''■  ^^'^^^^^  ^^^,\  represented  by  severe  constitutional  disturtiance. 
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heightened  temperalure,  pain,  loc^aJlzed  tenderness,  and  rapid  exhaustion, 
serve  to  distinguish  osteomyelitis  from  tlie  slow  development  and  slight 
aiiiouni  of  fever  met  with  in  rhachitis.  In  osteomyelitis,  moreover,  vari- 
ous foci  of  infection  v.-\\l  appear  in  one  or  more  bones  with  tenderness  at 
lh>^i'  points  and  a  tendency  to  suppuration  whicli  is  not  met  with  in 
rhachitis. 

Osteomalacia. — In  very  rare  cases  osteomalacia  occurs  in  children,  but 
it  can  sc'tdtini  he  dill'crcnlialed  from  rhachitis  during'  lift.-. 

Hfi-editar;/  !:!i/jiliUii'. — The  diagnosis  of  rhachitis  from  hereiliUiry  syph- 
ilis is.  as  a  rule,  not  ditlicult.  Syphilis  and  rhachitis  have  no  direct  con- 
necliun  wilh  each  other,  but  are  both  chronic  constitutional  disease's,  and 
it  is  possible  to  have  both  diseases  occur  in  the  same  individual.  While 
in  rhachitis  the  enlai^einent  of  the  long  bones  is  limited  In  the  cpi|)hyses, 
in  syphilis  it  Is  not  so  limited,  but  involves  the  ends  of  the  diaphyses. 
This  enlargement  is  ofien  acconi[)anied  by  a  condition  which  closely  simu- 
lates a  callus,  and  there  is  a  distinct  tendency  lo  fracture  in  sypliilis 
rather  than  to  Ihe  beiidhig  which  is  connnon  in  rhachitis.  The  notched 
teeth  and  Ihe  craniolabes  may  occur  in  botti  diseiises,  wlule  the  lesions  of 
the  [uoulh  and  lips  described  on  page  527,  and  tlie  lesions  uf  the  skhi  on 
page  525,  are  distinctive  of  syphilis, 

CWebrol  I'uniltfsiv  and  P<iliomijtlili«.—An  certain  cases  of  rhachitis,  es- 
pecially hi  the  earlier  stages,  the  so-c'alled  paroli/nin  of  rhwhUin  occurs, 
and  niusl  l>e  {listingitished  Irom  paralysis  of  wnlml  origin,  especially  Irom 
poliuniyehlis  of  Ihe  cord.  The  did'crerdial  dij^mosis  must  be  made  by 
the  absence  of  the  symptoms  described  under  cerebral  paralysis  and  polio- 
myelilis  described  on  pa^fes  950  and  9,j8,  and  by  an  exanunation  of  tlio 
cluld  hi  a  recumhcnl  poaluiv,  winch  in  rhachitis  will  show  ihat  the  muscu- 
lar movemeiils  are  but  little  impabed,  that  Ihe  appari'itf  iniibility  lo  move 
the  limbs  and  the  disinclination  to  walk  arc  caused  by  tenderness  of  the 
bones  and  muscular  weakness,  that  the  electiical  reaction  is  normal,  and 
tlinl  the  rellcxes  are  not  affected.  This  pseudo-p.ira lysis  is  certain  to  pass 
oir  if  llie  child  lives.  Cases  of  rhacliitis  which  do  not  walk  until  late,  on 
account  either  of  muscular  weakness  or  of  tenderness,  may  resemble 
i-uses  iif  organic  nen'ims  disease  with  true  paralysis.  The  diagnosis  inusl 
n-sl  on  the  presence  of  the  general  signs  of  these  nervous  diseasi-s. 

I'iM'k  DiiH'ciiif. — When  rhachitis  causes  kyphosis  of  tin-  spine  it  may 
eiiiitdale  I'lill's  disease  very  closely.  Aprondtieiice  may  he  prcsenl  at  Ihe 
dorsn-lundjiir  jumlinii,  which  is  a  frequent  seal  of  the  deforniily  hi  Poll's 
ilisensc,  anil  winch,  involving  several  vertebne,  may  or  may  not  be  obiil- 
oratetl  when  Ihe  child  lies  on  ils  face  and  is  lilled  by  ils  fr-et  rnmi  Ihe 
luble.  The  spine  is  held  rigidly  in  severe  cases,  just  as  in  Poll's  disease, 
and  Ihi!  defoniiity  may  be  angular  rather  than  the  usual  gradual  curve. 
The  roi^xisleiice  cif  enlarged  epiphyses  and  olher  rhii'liilii'  cornlilions 
miikt-s  it  Very  probable  that  Ihc  atl'ection  is  rlmcliiUci  but  l>olh  discuses 
muy  coexisl. 
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Ill  general,  tin'  agi'  of  tin'  cliild,  under  eighlefn  nionlhs,  the  absence 
mUL'li  puin,  and  the  oxlsteiice  of  uthiT  signs  establish  Ihe  diagnusis  of 
rliacliilis.  Hliaihilis  is,  moreover,  in  children  under  twn,  much  more 
common  than  Pott"s  disease,  hi  doublful  cases  Ihe  diaj^nosis  can  be  made 
only  after  several  c-xanunalions  and  a  period  of  two  or  three  weeks  of  re- 
cumbency, under  which  conditions  llie  rliachitic  spine  becomes  somewhat 
more  flexible.     In  dcMibtful  cases  linie  alotic  will  establish  the  diagnosis. 

liWut-dtwi. — In  eirtjiin  infants  who  are  not  rharlntic  Ihe  power  of 
walking  is  lost  for  variable  periods,  and  is  due  lo  irv^d-iici'ii  futlowiii^  any 
disease,  whether  acute  or  chronir,  winch  fur  a  time  may  iiderl'eri-  wilh 
the  infant's  vitality.  This  condiliun  Ls  difllrull  to  dislinguisli  from 
rliacliitis,  but  niusl  \)<-  dilTcrentiated  by  the  absence  of  other  sym|itoms 
of  rhaehitis.  Itelay  in  learning  to  walk  shoiilil  lead  us  lu  carefully  ex- 
amine tor  other  symptoms  of  rhachitis,  as  it  is  quite  often  one  of  the 
Hianifestations  nf  this  disease.  An  open  fontaiielle  after  the  nineteenth  or 
twentieth  month  sugj,'ests  rhachitis,  and  delayed  dentition  is  also  sigiiilj- 
cant.  If  there  are  no  teeth  at  the  ninth  or  tenth  month,  the  infant 
should  be  rarefidly  I'xamiiied  fur  rhachitis;  at  one  year  absence  of  leeth 
almost  always  indicates  the  disease.  tTnally,  the  rhachitic  altitude  of  an 
infard  w-illi  well-marked  rhachitis  is  characteristic,  and  Ls  shown  in  Fijr.  8.^, 
facing  pagc'  328. 

The  infant  stands  with  its  llii;,'hs  ftexed,  knees  bent,  back  arched, 
shoulders  thrown  back,  proiuinent  abdomen,  hf;ad  rattier  ri;.'id,  legs  apart, 
and  varying  degrees  and  combinations  of  bow-legs  and  knock-knee  with 
flat-foot.  The  cause  of  this  attitude,  according  to  Lovett,  may  in  a 
measure  be  a  persistence  of  the  infantile  position  which  children  assume 
when  Ihey  an.'  learning  to  walk. 

('hildren  wilh  rhachitis  have  weak  muscles  as  well  as  weak  bones, 
and  the  condition  of  such  a  child  approaches  that  of  one  who  stands  and 
walks  with  Mie  least  expendiliu-e  uf  niuscular  force. 

Hi/ilracephalim. — The  diagnosis  between  the  rliachitic  head  and  the 
hydrocephalic  is  usually  not  difficult.  The  former  is  irregularly  enlarged, 
flatlened  on  top,  square-looking,  due  to  the  prominence  of  the  frontal 
bosses,  and  has  a  normally  tense  or  depressed  fontanelle.  The  latter  is 
reeularly  enlarged  and  rounded,  wilh  prominent  parietal  bosses  and  alensc 
and  bulging  fontanelle. 

The  appeai-ances  of  the  bone  structure  as  dlfTerentialed  by  means  of 
tlie  RSntgen  rays,  in  certain  of  the  chronic  conditions  of  childhood,  may 
be  summarized  as  follows : 

Hhachitln. — The  characleristic  curves  of  the  long  bones  are  easily 
apparent.  There  is  great  uregularity  at  the  epiphyseal  lines,  wilh  much 
hyperplasia  of  the  osteoid  tissue  and  hypertrophy  of  the  epiphyseal  carti- 
lages. These  pathological  changes  usually  give  the  appeai-ance  of  a  great 
disproportion  between  Uie  bony  epiphysis  and  the  epiphyseal  ends  of  the 
diaphysis.    The  curves  in  the  shafts  of  the  bones  are  often  sharp. 
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Ch4ym!rot}i/fitrophi/  Fi^nlk. — In  this  condition  tlie  epiphyseal  lines, 
instead  of  bfing  irrctrular,  are  sfraiplil,  allhoUL;h  niudi  narniwed.  Tlie 
shalls  ol'  thL-  bcnics  are  often  IJiitki-neil  and  shinted,  wliile  llie  ap[»art>nt 
overgrowth  nf  tlie  bony  epiphysis  is  so  marked,  that  its  shadow  often 
apiK'ars  to  overlap  that  of  tlie  epipliyseal  line, 

Oetcmuiliiriii  null  Otk-oparosis. — These  aru  met  with  later  in  life,  usually. 
The  lack  of  lune  salts,  as  is  shown  by  Uie  "  qualify  "  of  the  shadow,  is 
generally  weli-inarked.  Thi^  deformilits  of  the  bone-sharts  are  characterized 
by  bendin^'s  rather  llian  sharp  curves. 

Tuberfulogis. — Abnormal  shadows  attributed  to  tuben-ulosis  are  to  be 
seen  most  oflen  involving  the  joints,  although  the  appearances  in  the 
adjacent  bones  are  characi eristic.  These  are  the  tliin,  poorly-organized 
shadows  of  ill-nourished  bone  with  a  deficiency  of  lime  salts.  If  foci 
(areas  of  definite  necrosis)  appear,  they  are  prone  to  involve  the  epiphyses. 

OsleoniyeUtlii, — Here  the  abnormal  shadows  are  to  be  seen  in  the 
diapliysis,  and  are  generally  due  to  irregular  necrotic  areas,  with  or  with- 
out sequeslni.  There  is  usually  no  thinning'  of  the  shadows  of  the 
involved  bone  or  surrounding  btines. 

Prognosis. — The  jirogno.sis  of  rhaehilis  is  favorable,  provided  no  com- 
plicalinns  arise.  Wien  lell  ntitrealed  the  disease  may,  ader  a  decided  de- 
gree of  deformity  has  occurred,  be  arresled  spontaneously,  the  pathologi- 
cal process  in  the  bones  cease,  and  the  bones  harden  in  their  deformed 
condition  (l-ovett).  In  these  untreated  cases  the  younger  Ihe  child  llie 
more  unfavorable  is  the  prognosis.  A  spontaneous  arrest  of  the  disease 
may  lake  place  in  any  of  its  stages,  but,  as  a  rule,  if  the  affection  is  at  all 
pronounced,  serious  defornulies  are  usually  produced.  If  a  hydrocephalic 
condition,  wiiich  at  times  appears  in  rhachiiis,  is  present  fo  any  degree,  if 
there  is  much  diarrhrea,  or  if  the  infant  is  subject  to  frequent  attacks  uf 
bronchitis,  the  prognosis  is  very  unfavorable.  Rliaehitic  children  are  more 
liable  to  die  than  other  children  when  they  are  attacked  by  such  diseases 
as  pneumonia  or  bronchilis.  Allaiks  of  the  acute  exaiithemala  are  of 
serious  import  in  these  cases.  Rhachilic  children  are  especially  liable  to 
Ihc  invasion  of  the  tubercle  bacillus.  According  lo  Bradford  and  Lovelt, 
kyphosis  liisappears  under  proper  Ircalmenl.  lateral  cunature  is  per- 
manent when  not  Irealcd.  As  a  rule,  the  epiphyseal  enlargements 
diminish  with  growth,  but  to  a  cerlain  degree  remain  through  life.  The 
craniotabcs,  laryngismus  stridulus,  bronchitis,  diarrhoea,  and  paralysis 
in  Uie  favorable  cases  gradually  pass  away.  Although  rarely,  death 
may  occur  in  attacks  of  laryngospasmus  and  convulsions  in  rhacliitic 
infants. 

When  pro|X'rly  treated,  the  he!iltli  of  rhachitie  children  improves 
slowly,  and,  uidcss  the  deformities  wluch  liave  occurred  in  the  Innes  have 
advanced  Inn  far,  more  or  less  complete  recovery  usually  lakes  place  in 
the  thini  or  fonrtli  year.  The  arrest  of  the  ilisease  at  an  early  stage  is 
impurtiint. 


:i;lO  I'K1}1AT11H:S. 

Tbeatmext. — The  Ireatment  of  rhachitis  is  essentially  dietetic  and 
hygienic.  The  infants  sliould  be  kept  in  the  open  air  as  much  as  possible, 
and  should  live  in  rooms  accessible  lo  sunlight.  The  food  should  be 
adaptod  to  tlic  age,  according  to  the  rnlcs  given  for  llie  feeding  of  normal 
infants  during  the  tirsl  two  years  of  life.  Milk,  cream,  eggs,  meats  and  cod- 
liver  oil  slionld  be  freely  given  witliin  the  limits  of  tlie  child's  digestion. 
There  does  not  appear  to  lie  any  drng  HJiicli  jiroduces  a  specific  effect  upon 
the  osseous  chaiit,'es  which  take  place  in  rhacliilis.  StooJtzner, after  study- 
ing the  treatmt-iil  of  rhucliitis  in  Henbncr's  clinic,  stales  that  the  extract  of 
the  suprarenal  gland  influences  very  favorably  the  general  condition  of  the 
psilient,  the  crsuiiotabes  and  vasomotor  excitability.  The  softness  of  the 
thoracic  hones  disappears  rapidly,  delayed  toctli  appear  and  muscular 
strength  is  iuireased.  Tlie  epiphyseal  enlai^enients  and  deformities  of  the 
head,  thorax  and  extremities  are  not  changed  by  use  of  this  drug.  Person- 
ally, we  have  bad  no  experience  with  this  method  of  treatment.  Phosphorus 
is  considered  by  some  observers  to  be  a  valuable  adjunct  to  the  general 
dietetic  and  liygienic  treatment,  bnt,  according  to  our  experience  at  the 
Children's  Ilos|>ital,  it  has  not  proved  to  be  of  any  especial  benefit. 

When  the  angemia  is  marked,  iron  in  some  form  should  be  given,  and 
at  times  an  increase  in  the  fat  in  tiie  food  seems  to  be  beneficial.  Espe- 
cial attention  should  be  paid  to  the  correction  of  deformities  by  exercises 
and  if  necessary  by  surgical  interference.  Whenever  any  tenderness  or 
pain  is  noticed,  the  infent  should  at  once  have  orange-juice  given  to  it,  as 
directed  in  scorbutus  (page  338). 

I-aryngospasmus  should  be  promptly  treated  by  sprinkling  the  face 
and  chest  with  cold  water  and  by  lightly  slapping  the  back. 

(Convulsions  should  be  treated  with  unusual  care  in  a  rltachiUc  child, 
in  whom  they  usually  arise  from  depression  and  resulting  over-sensitive 
condition  of  the  nervous  sy.steni.  Stimulants  an'  usually  indicated  in 
these  cases. 

Fig.  80,  Land  11.,  iK^<;  ii'2%,  represents  unusually  well  the  defonnilies 
in  the  bom-s  which  may  arise  as  a  result  of  rhachitis. 

The  hoy  Wiis  six  yoars  nlil.  H.>  wivs  riurswi  from  tlm  liri'ast  fnr  two  years,  and 
llien  (r'V"  "  yiHTiil  ditt.  Hl'  ll^■^^l[l  tu  wiilk  ivlifii  fourti-cn  iiiontlis  old,  and  Ihe 
mutlifr  nuliced  tliat  Ills  tci^s  l>e|f^in  lo  bend  iil  abuiit  Iliut  limt?,  but  coiitd  |iive  very  liftltt 
inforniiitlitn  uliout  thi;  cuursp  of  tli<^  iliscnse.  Tliv  physical  exninm,itioti  showed  the 
heart's  irii[iulse  to  he  about  on  lliu  ievi'l  wjlh  thf  sixth  rib  and  in  Ihe  mamniillary 
Iin6.  The  heart's  souiids  were  (*h':ir  and  loitil.  N'othin);  abnorm,il  was  detected  in  the 
throat  or  tiitiKS.  Tlie  aMi)iti>Mi  was  lar^ie,  pi-timiiieni,  and  tympanitic  :  llie  liver  was 
Ittitpahle  tbri->'  lint'em'  breadth  below  Ihe  I'ihs  in  the  iiiainmillary  line  ;  the  spleen  was 
not  palpable. 

Looking'  at  the  child  fruni  in  front,  an  represented  in  Fig.  6<'>,  1.,  the  head  wtw 
square  with  enlai^ed  frontal  proniiiiencfs.  There  was  a  decided  hmviiLg  of  the  feft 
i-lavicle  with  enl.irged  epiphyses  of  the  wrisbi  and  an  tief,  outward  bowing  of  the  femora, 
and  flat-fool  with  extreme  pronation.  The  side  virw.  as  represented  in  Fig.  85,  II.. 
shows  the  flattened  lop  of  the  skull,  rliachitii'  vos^ht,  distended  abdomen,  lordosis,  an- 
terior bowing  oT  the  tibiie,  and  Hat-foot. 
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OHONDRODYSTROPHIA   FCETAUS. 

ChondrorJystrophiii  fit-taiis  is  a  disease  ol"  Ihe  osseous  syMeni,  be^n- 
Tiiriy  iti  iiilra-iilcririu  lifc,  between  tlni  third  atid  sixlh  months,  and  usually 
fiidin;;  at  birtii.  The  elTeels  jiersist  lliroti^'hrjiil  lITi'.  Owirtf:  to  slniiinr 
iiijierosei)|)ic  a|j|jt'aruTices,  it  i-^  iirfeii  iTrorienusiy  ulassilied  as  ('u')jii  rha- 
eliiliB,  but  iiiici-dsi'Diiically  il  pri'Sfnts  Jiiarlird  dillerences.  Ttie  i-aiise  is 
not  known.  It  is  usually  iu'i-uinpiiiiied  by  ^'eneral  rnalruitritiun  umi  llie 
majority  or  cases  die  soon  afler  bjrili.  Tlic  less  severe  tases  <]»  iml 
inlerfepe  with  lire. 

The  cliaracterislir  uhariffes  iii  the  bones  result  in  shortened  and  ile- 
rorined  exlii'inities,  a  lai-ge  squan-  head  and  flatleneil  nose,  but  the  trunk 
nsually  remains  iionnal.  Tln-se  uhjionnalllies  are  limn^hl  about  by  a 
dislurhaiiee  in  the  normal  proei'sses  of  ossi  heat  ion  u[  the  |irimary  earti- 
lages.  Th'-  llatleniiig  of  llie  bridge  of  the  nose  is  due  citlier  to  premature 
(ribasilar  synostosis,  or  to  fnilnre  ot'developinenl.  wiiieli  cansew  llie  base  of 
Ihe  skull  to  he  sliorleiied.  In  the  long  bones,  a  cartilaginous  ossilieation 
of  the  epiphyses  results  in  arrest  of  development  and  consequent  short- 
ening. The  shafts  consist  elnedy  of  periosteal  bonl^  while  Ihe  medullarv' 
canal  is  sometimes  replaced  by  hard  bone.  The  cm\s  may  he  so  ail'eeted 
by  the  overgrowlli  of  periosteum  as  to  prcHliice  enlargements  which  closely 
resemble  those  of  rhachitis.  Similarly  there  may  hv.  hmuling  at  the 
Junction  of  (lie  ribs  and  carlilajies,  flattening  of  tlie  sides  of  the  chest,  and 
a  eoulraclinn  and  llalteninii  of  ttie  pelvis. 

Kaufmann  lias  dividerl  elioiuIrodysLrophia  fo'lalis  into  three  types:  (1) 
chondrodystrophia  hypoplastica.  iTi  wlncli  there  is  a  failure  of  develop- 
ment of  the  cartilage;  (2)  ehoiulrodystrophia  malai-iea,  in  winch  there  is 
abnormal  solh-ning  of  the  carlihige;  and  QV)  chondrodystrophia  hypei^ 
plaslica.  in  which  there  is  escessive  developinenl  of  the  cartilage  in  all 
directions.  Osteoporosis  and  osteosclerosis  may  occur  as  lomplications  in 
any  case.     The  lendemy  to  deformities  may  be  Increased  by  Irarlures. 

bi  rliacliitis  tin'  enlargement  of  Ihe  ends  of  the  long  hones  is  itue  to 
uxcessive  development  of  Ihe  epiphyseal  cartilage,  instead  of  to  an  over- 
growth of  the  periosteimi.  The  xotiu  of  proliferation  is  aLio  widened  in 
rhachitis  instead  of  narrowed,  as  iti  ctiondrodystrophia.  and  the  vaseidnri- 
xulion  is  iiiark<-<t, 

Tliere  is  probably  no  direct  relation  between  rliondrodystropliia  and 
cretinism. 

The  differentiation  Jietween  rhachitis,  chondrodystrophia,  osteomalacia 
and  other  diseases  of  the  bone  by  means  of  X-rays  is  given  on  page  .t28. 

A  case  of  chondrodystropliin  facialis  was  sppti  in  consultation  with 
Dr.  Townsend, 

Till!  imrriils  wiT'-  yMti-f  nnil  liciillhy.  •mil  lliirv  vtas  no  lilslory  ur  sypliiha  or  rha- 
I'liiliit.  Tin"  fnther  Wiis  Ameriiiiii,  Uf  inolliiT  Soolrli,  Tlii're  wiis  one  olln-r  diild. 
Ilin>n  yrjiii  util,  ^Iriiiiu  iiiii]  wi-ll.  Tlic  iimne'r  iliifiii);  Icr  |iii'uiiiirii'y  w:i3  mui  li  tv«r- 
rinl,  itiiil  luT  nuunaliiiiL'iil  WiU  twlh  iNjiiiMiriiiiil  unil  jumr,      Tli"  iiiruiit.  u  nmlp,  via* 
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line  moiilh  |ircmaliirp.     Thi?  labor  was  eiiay,     Thu  infant  w«ghtKl  seven  pounds  and 
was  43.3  cm.  (17  iiii'li';-)  in  K'liglh. 

Fig.  86  re|irescnla  a  plmlogriijih  lal-.-n  on  Iht-  fuurlli  ibiy  iif  [In-  infanl's  life.  The 
liead  wa»  sqiiiire  in  fViml,  ami  iiiii<*li  niilliTicJ  bcliinil.  mid  iiie>L°uivci  :{<1.8  cm.  (13^ 
inches).  The  .sutHres  were  all  widely  open.  Tli.-  ossided  p'lrlioiis  ofall  Ih"  kmes  of  the 
skull  wiTi' ?iiiall,  jiiirtituliirly  of  lb«  iHvipital   hoiii',   whii'li  jiresellled  a  lurgr  area  of 


I  i|.iri.|i.iili  -I--I    ■!.■.   ■■■  L.i'.l-      .\,-i'    1  itiiy-.. 

craniolnbes.  In  lie  widely-opened  s.igillal  siilure  jusl  hack  nf  Ihe  anterior  fonlanelle 
WflB  a  lar^e  Worniiiin  bone  2,7  cm.  (1  inch)  luiLg.      In  Ihc  squamous  imd  coronul  su- 

',  tures  on  Ihi"  right  side  at  leiisl  eight  uiiLill  Woriuian  bones  could  be  eiuiily  fell,  ond  on 
the  led  side  eleven  were  counted.  The  Uiuriix  ivaa  30  cm.  (II J  irii'bcs)  in  circum- 
ference, und  WHS  depresi^ed  lalerally,  the  depression  increasing  wilh  each  inijiiralion, 
owing  to  an  acconi|iunjing  atek>c(asis  in  the  lower  portions  of  the  lungs.     There  waa 

I  c'lnsiilerable  cyunosis.  No  cardiac  murmur  was  delected.  A  ifisary  was  present. 
The  abdomen  mCiisnred  id  the  level  of  the  umbilicus  28.7  cm.  (llj  inches).  There 
was  a  larjite  double  ingoirutl  hernia.  The  spleen  could  not  be  delected  on  examinalion. 
The  liver  could  he  felt  twdnw  the  cd^e  of  the  nbs,  but  waa  apparenlly  nut  enlarged. 

'  There  were  marked  enlargeuu'nts  of  all  Ihe  epiphyses,  curvature  «t  all  tlie  long  bones, 
and  numerous  fractures.  The  humeri  showed  a  alight  anterior  curvature.  The  hones 
of  each  forearm  were  also  Iwnt  anteriorly.  The  femora  were  curved  outw.ird  and 
forward.  The  lower  lejra  showed  niurked  angular  curv.ibirrs  forward  al  the  junction 
of  the  middle  and  lower  IhirtI:!.  The  fraclures  were  apparciLlly  of  as  recent  origin  a.s 
the  birth,  as  so»iie  of  Ihi-m  pnieeeded  to  unite  very  quickly.  On  the  eighth  day  Ihe 
fniclure  of  Ihe  riglil  libia  was  i|ui(e  firmly  united  ;  and  only  a  slight  rrepilua  could  si  ill 
be  felt  over  ttie  left  lihia.  The  fracture  of  the  left  humerus  was  firndy  united  «  ith  a 
ring  of  callus.  The  right  humerus  at  birlh  showed  a  callus  atiimt  the  middle  uf  the 
shafl ;  this  wan  evidently  the  repair  of  an  inlra-uterine  fracture,  The  child  died  on  the 
ninth  day  after  birlh. 

The  rollowing  case  of  chondroclj-slrophia  foctalis  occtirrccl  in  our  clinic 
(it  the  Children's  Ilospilal,  Fig.  87: 

The  child  was  five  anil  a-balf  yeai's  old.      Her  ancestral  history  vtas  fanii.     One 
other  child  died  at  Ibe  age  of  six  montliaof  "Btomueh  trouble,"  and  another  at  the  apj 
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of  two  weeks,  of  cause  unknown.  She  had  not  Ktown  since  she  was  flfleeu  months  old. 
8be  tir!giin  In  Ulk  at  the  age  of  one  and  onp-haif  ji^iirs.  She  hai!  njeasles  four  weeks 
previously,  but  no  other  sickneKH.      She  goes  to  scho')!  and  is  coiisidereil  very  bright. 

Fio.  «7. 


ObondtodrstniiJiU  hnWlti  In  ■  Eirl  cl  iH  fcut. 

The  only  compliuiil  was  rL>l!iiileil  ginjwtli.  No  orifanii:  lealonit  were  delected,  and  the 
urine  and  IdniHl  were  iiegutive.  The  Tollowitig  measure  men  Is  show  thii  rnte  ofiirawlh 
in  thrc''  yfars  : 


KovuDtior,  1«». 

Length 2a 

Cirrumhrence  head —  Hi 

CircmntereneechBBt 17 

Ciicumlerence  at)domcn  lij 

CireumterencB  tiiijtli..  ,  lOi 

Circumference  mIF 7 


Invtica. 

32 

20 

Ifl 

181 

.; IS} 

." »i 


IVbruary.  IM. 

cm, 

I^ength  huinenu 14.6 

Length  <uK«nn lO.S 

Length  wriatund  hand  0.5 

Length  feaior 17.Q 

Longth  tibia.., 18,0 

LengtbankleMxIfoot.  3.8 


Fcdal  rhitehitis,  or  coii^nital  rliachilis,  prubably  occurs  ne  a  disease 
.distinct  from  cliondrodystroidiia,  but  IL  is  exceedingly  rurc,  «nd  many  of 
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the  reported  lases,  in  thu  liKht  of  our  prt-sont  knowledge,  \voiild  now  bo 

classed  as  choiidrodystropliia  fcelalis. 

The  skelcloii  al  birth  is  still  Jii  ils  rurnialioii  stage.  r.;id  il  is  lliea'Tur" 
dilTicult  to  distinguish  between  the  elVi-rts  of  disease  and  those  of  iitalfur- 
inations.  The  noincnclafure  of  firtal  bone  disease  lias  been  greally  con- 
fused. The  same  name  has  been  piven  lo  dill'erunt  palholofiical  anil 
eliliiL-al  foiidiliuiis  and  dilVerenl  names  to  the  saiue  disease.  It  has  tieeti 
sugjjcsled  by  Vrolik  (hat  fu-lal  bone  diseases  be  grouped  under  Ihe  head  of 
"osteogenesis  iniperfeela."  Irn'giilarilies  in  Ihe  sutures  and  rnntanelles 
are  not  lo  be  reganled  as  conelusivo  evideiiee  of  rhacbilis  iis  they  are 
often  due  lo  retarded  development.  While  admilling  the  existence  of 
congenilal  or  fietal  rhachilis,  we  rannol  al  present  desiTihe  il  so  definili-ly 
as  to  clearly  dilTerenliale  il  from  llie  eondrlions  which  closely  resemble  il. 

OSTEOMALACIA. 

Osleunialacia  is  a  disease  wliich  occasionally  occurs  in  children,  but 
not  so  freipiontly  as  in  adults.  It  causes  softening  of  the  hones,  jind  in 
this  respect  is  somewhat  similar  li>  rhachilis. 

Etiology. — Nothing  delinite  is  known  about  tlie  cause,  and  it  is  simply 
spoken  of  in  connection  with  diseases  of  nutrition  on  account  of  its  re- 
semblance to  rliachitis, 

Patholouicai.  Anatomy, — There  is,  according  to  Ziegler,  an  absorpliun 
of  liirie-salls,  beginning  firsl  at  liie  niedullary  cavity  and  proceeding  out- 
ward. Tlie  epipliyses  are  not  notably  ulTected  l>y  the  continuance  of  Ihe 
absorptive  process,  the  cortical  bone  becomes  spongy  and  deralcilied,  and 
in  the  severest  eases  there  may  remain  little  but  marrow  and  perioslenm 
(J.  (/.  Warren,  ■'Surgical  I'athology  "). 

The  opinion  is  generally  helil  that  in  osteomalacia  Hie  layer  of  osteoid 
tissue  results  from  decalcillcalion,  while  in  rhachitis  a  similar  layer  repre- 
sents a  new  growih  deficient  in  lime-salts.  The  perioslenm  is  likely  to 
be  lliickened  and  vascular,  and  the  medulla  resemhles  that  in  infancy  in 
its  gross  appearance. 

SvMiTosi.-;. — Spontaneous  frai'tiires  and  various  dislorlions  may  occur 
in  osteomalacia,  and  the  thorax  i"*  lUdli-ned  laterally. 

Theatmem-  —The  treatment  is  the  same  as  in  rhachitis  (|«ige  330). 


aOORBUTUS. 

Scorbutus  (seiU'Vj)  is  a  conslitutionid  disease  closely  associated  with 
imperfect  imtrition  and  having  a  delinile  relation  to  the  deprivalion  of 
the  individual  of  fre>h  fuod.  It  is  I'haraeteri/.ed  by  amemia  anil  a  ten- 
dency to  hemorrhage,  and  in  most  cases  is  accompanied  by  tiiu  i-ondition 
of  the  gums  wlijeh  is  present  in  stomatitis  ulcerosa. 

Etiolocy. — In  addilion  lo  the  view  that  Ihe  cause  of  scorbutus  is  of 
cheuueal  origin,  owing  to  the  signiliianl  relation  which   tin.'  disease  litis  to 
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a  lack  of  frcsli  fuud,  it  U  supposed  Ihal  tliere  may  he  a  spetial  micro- 
organism which  causes  the  disease.  This,  however,  has  not  bi^en  proved, 
and  we  have  no  furlher  Icnowledfie  regarding  the  etiology  of  scorbutus. 

Ill  our  L-!ipL'i"iujice  tliere  is  no  evidence  llial  sterili^fd  milk  is  a  cause  of 
scorbutus,  II'  the  milk  is  ])ro]jerly  nioditied  i!  can  be  healed  to  BS-1°  C. 
(|.j.j°  F.)  or  I'Vi-n  hiijher.  willmul.  so  far  as  we  are  aware,  having  :i  delc- 
Ifrioti.'s  eifecl  upon  tlie  osseous  syslcin.  l.ong  conlinued  nse  of  boiled  milk 
is,  however,  open  lo  serious  objection. 

Many  cases  of  scdrbuliis  wliidi  develnp  in  Itoltk-le'l  Imbies  are  at  leasl 
parliy  dependent  upon  llie  iniprojier  composition  of  llie  food.  Weeannol 
say  what  elemenl  is  al  fault,  bid  niodHicalirjns  which  are  too  weak,  or  in 
uliirli  tile  lolal  t|uaiility  liiken  in  twenly-lonr  hours  is  loo  small,  and  is 
continued  for  a  lon^'  period,  may  be  followed  by  symptoms  of  scorbulus. 
We  have  seen  cases  of  previously  healthy  babies  who.  because  of  un- 
usually i>ro!onged  irritation  from  dillicnll  denlilion,  took  such  small 
quanlilies  of  food  in  Iwenly-foiir  liunrs  fliat  they  developed  the  early 
symplonis  of  scorbulus  wilhin  a  few  weeks.  The  disease  is  most  fre- 
quently seen  in  infants  fed  on  patent  desiccnled  foods  mixed  with  improper 
proportions  of  cow's  milk.  Cases  bave  been  reported  in  lireasl-fod  babies. 
Hygiene  plays  a  very  small  part  in  the  etiology,  as  the  disease  is  more 
commonly  seen  in  the  well-to-do  than  in  the  veiy  poor.  Miller  reports  an 
interesli[»g  case  of  a  healthy  infant  of  twelve  mordhs,  who  was  weaned 
because  of  an  altack  of  acute  indigestion  and  put  upon  condensed  milk  and 
harley-water.     It  took  only  seven  weeks  of  tliis  diet  to  produci*  scorbutus. 

pATuoi.otai'.Ai.  Anatomv. — So  few  |)ost-inorlem  cxarninations  have  as 
yet  been  made  on  inrants  dying  of  scorbutus  that  llie  patliolo(;ical  lesions 
liave  not  yet  been  linally  established.  A  sufficient  iiirmber  r)f  autopsies. 
bowever,  has  been  reported  by  Barlow  and  othei-s,  notably  .Nortlirnp.  to 
sellli.-  Ill  least  the  more  important  features  in  llie  jmlliology  of  infaiililc 
scorbulus. 

Then*  are  no  alleralions  in  the  blood,  either  analonucal,  ihemicul,  or 
buchTioloj,'ical,  which  can  be  considered  peculiar  to  scorbulus.  Tliere 
arc  deep  hemon'ha^'es  into  the  muscles  anil  ocTa-sionuUy  iiboul  or  even 
into  the  .ji'ints,  but  the  heinorrliage  m  infantile  scorbutus  is  essentially 
subiiiTiosleal  anil  chielly  of  the  long  bones.  Thr'  femora  an-  most  com- 
monly alTecteit,  and  there  is  a  tendency  to  sepanilion  of  the  epi|ihyses. 
Then'  may  also  be  u  varying  amount  of  tnlcrstittiil  beiitorrhage  in  the 
lungs,  splei'11,  kidney,  and  inleslinal  glands.  [I;fmiitnria  has  liecn  n<i|ii-i-d 
in  a  ceHaiii  niinib.-r  of  citsi-s  of  scorbutus,  and  11  is  wel'  |u  examine  the 
urine  in  ciises'in  which  the  disease  iii  suspected.  Hemorrhages  into  tlie 
min'oiis  siirfai  i-s  are  usually  present,  the  gums  being  rliiefly  iilTeclcd  and 
presenting  the  rondition  of  stomatitis  uleenjsa. 


Fig.  89  rrprcscnls  n  spplioii  of  the  liooes  uf  the  leg  in  n  ruse  iif  inrniilili'  •^rorbitliia 
ivhirh  w."  'iiKliTttiir  ciuv  of  Dt.  .Vorthrup.     Oil  pxaniinRliim  il  will  h*  kkcm  llmi  (|i<- 
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Temur  is  normal  at  ils  upper  t'Xlremily.     TliB  lower  half  is  invesled  willi  a  blacV, 

grumoiLs.  suhperiu^leul  liiytr  of  bkiod.  The  li>wer  epijiliyais  is  detached,  and  Mie 
lower  end  of  the  sliall,  maccraled,  eroded,  and  snfl,  is  lying  loose  in  the  black,  disin- 
It^pratiiig  ldoi»l-cloL  The  tibia  is  fiurroiiiided  Uy  thin,  dark,  heuiorrhiigic  liiyers  lie- 
nealh  the  peiioaleum,  aiid  tlie  prnxinial  portiona  are  C0TiBes(i?d,  Tiie  UIhiUt  aiiJ  the 
hones  of  the  upper  exlremilips  were  normiil. 

Fig.  88  repri'senU  a  mii'rospopiL-  serti.m  of  this  liuiie,  whi<h  shows  no  syphilitJe  or 
rlincliilic  changes  Iei  llie  botie  or  Ihe  |ieHosleiini, 


Fig.  88. 
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The  scift  luaceraied  hone  gave  no  evidence  uf  suppuration,  but  there  was  a  mod- 
erate coiigestioQ  of  the  femur  and  the  upper  exiremily  of  Uie  tibia. 

Symptoms. — The  syniptonis  of  inraiilile  scorbutus  are  those  of  a  slow 
and  progressive  caclicxia.  The  infants  become  ana'inie.  and  show  more 
or  less  gaslro-enturic  dislurbanct'  of  a  siibaente  funclional  type.  Profuse 
sweating,  especially  about  the  head,  at  Ihnes  slight  feverish  attacks,  and 
lessened  appetite,  arc  among  the  early  syniptoins.  Tlie  temperature  may 
be  from  lime  to  time  slightly  rajsed,  but  not  signilicanlly  so.  The  iirst 
symptom,  however,  which  especially  attracts  Uie  atlentiou  is  a  sensitive 
condilion  of  the  bones.  Tlic  infant  eric's  when  the  affected  parts  are 
touched.  It  does  not  seem  to  suffer  pain  when  it  is  allowed  lu  remain 
quiet,  but  as  the  liisease  advances  the  expression  of  ils  face  indicates  the 
fear  of  being  handled.  In  our  individual  experience  with  infantile  scor- 
butus, wilh  few  exceptions,  all  were  from  eight  to  twelve  months  of  age. 
We  have  met  with  no  cases  later  than  the  first  iialf  of  the  second  year, 
and  wilh  none  earlier  than  the  second  half  of  the  first  year. 

As  the  disease  progresses,  more  marked  symptoms  develop.  Swellings 
of  the  limbs,  usually  of  the  diapliyses  just  above  Uie  epiphyses,  appear. 


VBTtli*!  ■ri-tiiMi  ,i(  i™  10  n  I'M  ..f  liifanlllo  mrfl.iiliis.     Tnr  red  arnw  u<iiini1  thr  fauiiif  anr)  llliLi 
iepr.-fiil  •[■'■[I'li'-l.-ol  111"."  HI  1 1  AM".     iSiw-liuun  [>ro«cv»<l  In  the  Miuouui.rf  ll»  Oillqevur  nij^i- 
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These  swellings  are  most  common  and  most  prominent  in  ttie  l^s,  but 
may  also  appear  In  tlie  bones  of  the  forearm.  They  are  usually  pyri- 
forni  and  syninielrical  in  shape,  the  skin  ov>>r  the  swelling  being  more  or 
less  tense,  but  not  iluftuating.  There  is  commonly  some  temlernesa  on 
pressnre,  but,  as  a  rule,  no  especial  beat  of  the  affected  part.  The  pain 
and  swelling  do  not  seem  to  be  in  the  joint,  but  in  the  diapliysis  and 
epiphysis.  Signs  ofhetnorrhage  may  occur  in  Ihe  skin  over  the  affected 
parts,  appearing  at  first  as  small  blue  macula;  and  later  involving  larger 
areas,  as  though  a  deep  hemorrhage  were  coming  to  the  surface.  In 
advanced  cases  hemorrhage  may  take  place  to  such  an  extent  in  the 
deeper  parts  around  the  eyes  that  the  eyes  will  be  pushed  forward 
(propi  osis). 

When  the  infanl  has  not  cut  any  teeth,  the  mucous  membrane  nf  the 
gums,  according  to  our  experience,  are  not  usually  affected  ;  but  when  a 
tooth  is  pressing  on  a  gum  and  is  almost  through,  or  even  when  a  small 
portion  of  a  tooth  has  penetrated  Ihe  gum,  small  areas  of  congesled  mu- 
cous membrane  appear,  and  are  of  greal  aid  in  the  diagnosis.  In  some 
cases  a  few  hemorrhagic  maculae  appear  in  other  parts  of  the  skin,  as  in 
thai  of  the  forehead. 

In  addition  to  the  synjploms  of  epiphyseal  pain,  the  infant  keeps  the 
affected  limb  perfectly  slill,  so  tliat,  unless  il  were  understood  that  it  is 
pain  which  prevents  it  from  moving  the  limb,  it  might  be  su|jposed  that 
it  was  paralysis;  in  fact,  this  symptom  in  seorbulus  has  been  termed 
pseudo-paralysis.  It  has  nothing  to  do  with  true  paralysis,  and  corre- 
sponds to  what  is  seen  in  rheumatic  affections  of  the  joints. 

Diagnosis. — The  diagnosis  of  infantile  scorbutus  is  to  be  made  from 
rheumatic  fever,  rhachitis,  purpura,  syphilis,  and  acute  anterior  pulio- 
inyelitis. 

Itltriimutir  Fnvr. — In  the  diagnosis  from  rheumalic  feverlhe  absence  of 
heal  and  (cnderness  of  the  joint  apid  of  a  proimunced  rise  of  temperature 
is  usually  sulVicient  to  distinguish  the  two  diseases. 

Hhtu-liilii'. — The  diagnosis  from  rhachilis  is  lo  be  made  by  the  presence 
of  hemorrhages,  llie  inlense  pain  in  Ihe  region  above  the  ejiiphyscs,  the 
absence  of  a  rliacititic  rosary,  and  the  absence  of  symptoms  of  rhachitis 
when  il  is  nol  cucttstenl.  If  teelh  are  preseiil,  Ihe  occurrence  of  stoma- 
titis ulieriisa  usually  makes  the  diagnosis  clear.  In  Ihe  case  in  which 
rhachilis  is  present  the  syntploms  of  scorhulns  appear  to  complicate  a 
primary  rhachilis,  and  when  Ihe  scorbulic  symptoms  pass  away  the  rha- 
chitic  manifestations  remain. 

Piirpiirii. — Purpum,  except  in  the  severe  forms  in  which  the  joints  are 
affected,  is  easily  diffcreidialed  by  the  absence  of  the  peculiar  osseous 
syinploms  of  scorbutus. 

Si/p!ilfi/i. — ScorbuUis  is  dilTerenliatcd  from  syphilis  by  (he  extreme 
tenderness,  Uie  hi-morrhagcs,  and  the  commonly  occurring  stomatitis 
ulcerosa  which  occur  in  llie  former  disease,  while  syphilis  has  dlslhictivc 
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symptoms  which  are  not  found  in  scorbutus,  which  wilt  be  described  under 
Ihe  former  disease. 

Actile  Anterior  Poliomifelilis. — The  tlifferenlial  diagnosis  bclweeii  scor- 
butus and  acute  anterior  poliomyelitis  is  made  by  the  presence  in  the 
foniUT  of  onlargemoni  and  tenderness  in  the  noighborliood  of  tlie  epiph- 
yses. Pain  is  present  ordy  in  the  initial  stage  of  acute  anterior  polio- 
myelitis, and  tondernt'ss  is  absent.  In  acute  anterior  poliomyelitis,  also, 
the  onset  is  sudden,  aiid  there  are  no  premonitory  symptoms. 

Piiofixosis, — Scorbutus  is  very  variable  in  its  duration.  If  left  un- 
treated, all  the  symptoms  may  become  more  pronouiK-ed  and  the  infant 
finally  die  of  exhaustion.  When  projK'rly  treated,  and  unionipticated  by 
any  other  disease,  the  prognosis  is  very  favorable  if  treatment  is  begun 
early  in  the  attack,  before  the  vitality  of  the  infant  has  been  too  much 
reduced. 

Treatment. — ^The  treatment  of  infantile  scorbutus  is  essentially  by 
changing  the  improper  food,  which  in  most  cases  is  being  given,  to  suitable 
modifications  of  fresh  milk  and  to  orange-juice.  Under  this  treatment  the 
pain  and  tenderness  of  the  limbs  rapidly  disappear,  sometimes  within  a 
few  days,  as  does  also  the  stomatitis  ulcerosa,  in  the  beginning  the  juice 
of  one  orange  should  be  given  during  the  twenty-four  hours.  It  usually 
is  well  to  dilute  the  orange-juice  one-third  with  water.  If  a  rapid  im- 
provement does  not  fake  place,  a  still  larger  dose  should  be  given  within  a 
few  days.  These  scorbutic  infants  usually  take  orange-juice  with  avidity, 
but  lh(?y  should  be  forced  to  take  it  if  they  do  not  like  it.  The  nurse 
should  be  cautioned  to  move  the  alTected  lindis  as  liltle  as  possible,  and 
the  infant  should  be  kept  on  a  comfortable  pillow  on  which  it  can  be 
carried  about. 

In  our  earlier  cases,  before  we  recognized  the  scorbutic  element  in  the 
disease,  we  treated  those  infants  with  a  number  of  drugs,  none  of  which 
appeared  to  have  the  slightest  beneficial  effect.  In  some  uf  lliese  cases 
the  symptoms  grew  pr%'ressively  worse,  and  the  infants  died.  In  one  of 
them,  however,  in  whom  the  liemorrhagi's  in  Ihe  skin  were  extensive  ajid 
proptosis  was  marked,  the  infant  recovered  entirely  wheu  a  properly 
modified  milk  was  substituted  for  the  artificial  food  which  it  had  been 
taking.  In  some  of  the  later  cases  which  we  have  seon  in  consultation, 
where  inianis  living  in  the  country  with  good  hygienic  surroundings  were 
being  fed  on  one  of  the  many  artificial  foods,  the  disease  had  progressed 
to  such  an  extent  th.it  ihe  infants  were  extremely  auieniic,  had  hemor- 
rhages in  various  j)aH.>i  r!'  the  skin,  were  unable  to  lake  any  fi>od.  and  were 
seemingly  dying ;  in  fad.  (hey  weiv  as  nnich  reduced  as  wore  the  cast's 
which  we  have  just  spoken  of  as  having  terminated  fatally.  These 
infants,  afier  taking  orange-juice  for  a  few  days,  invariably  improved 
rapi<lly,  and  usually  recovered  eidirely  in  two  or  thn'e  weeks. 

The  symptoms  which  iiave  been  described  are  well  represented  in  the 
following  case  and  in  Fij;.  90 : 
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ThB  inftnl,  a  temule,  l-'ii  months  old.  was  healthy  al  hirlh  and  welgliMl  8836 
(.■THtrinivs  (8  puurids),  II  Wiiii  mirspd  al  firs),  but  later  ivas  fi'd  nii  a  palonl  roof?,  on 
iihiili  il  did  iiijl  g.iiii  Wlipn  il  "as  eiirht  iiionlhs  old  11  l(^?l  ^r)mi'i\li;il  in  ivci|ilil.  Iiiid 
|irarii*e  tiwi-aling,  and  lie(ran  lo  liave  Ifiidi-Tnesa  in  ils  liiiili?,  Il  had  six  tftlh.  Thi^n- 
wAa  an  Mpressioii  of  fear  on  ils  face,  am!  it  kepi  ils  amis  and  legs  perfeclly  iiiitlionlew. 


FiQ.  90. 

3 

lutitnUle  Bcorhiitiu. 

(iircnnil  month  ■•/  dlieaii'.  i 

Pt^HUle,  lU  lOOEJtJlK  UJit. 

WlieiieV'T  il  IhdUirht  thai  its  U^  or  arms  utTe  guiii^  tu  hi?  loiichfd  it  iTi>-"l  with 
frar,  ThiTc  was  wi  I'videiirr  it{  rhiichiUs  in  Ihi^  infant.  Thcri'  waa  -.i  sw.llinit  of  llw 
diapliysis  jn«l  alic.v  lln;  ppiphyses  nf  Ih<'  Umcs  of  lh<'  i*i;;hl  wri^l,  and  also  in  lln^ 
luwfr  pari  of  Ihi-  fi-mur  of  path  leg  and  Ihi!  Inwer  jiarl  iif  Ihe  libia.  The  s(¥ellhn!  did 
not  fliU'luBtr,  hod  a  hujil,  (ctise  fMiiie,  und  iippmvnlt]'  wiu  nut  connortrd  with  thi' 
joints.  Thrpi-  vios  nri  inpri-asr-d  Ileal  of  Ih-' akin,  hnl  Uv-r-.'  wiri'  i'i»rtiiin  circuinsrrilii'd 
urr'a*  'if  lifnu.rrliatfi-  in  III"  skin  ovit  Uie  swidliiii.'s.  Tli'-  |^:um^  sh.m'.'d  lli'-  nindilii.ii 
uf  stiirrnilili.s  nlorniau  In  so  marked  a  dp^rt-i;  Iha!  Ihey  alninst  rnven'd  Hie  Ipelh.  Th'-y 
wi-re  jiuridf.  Lilt-d  easily,  and  iv>:re  viTy  wimiUr  In  Ihi.si-  reprfsi'iilr'rl  in  I'lale  XL. 
faniiit  pntn-  620, 

Tlie  iiiraiir->  ilii-l  wns  tliiin|;i>d  hi  a  inudiTiL-d  iiulk,  iind  it  was  (tivi-n  llie  jiiive  uf 
nne  oraiijiii^  daily  Within  twn  days  it  tnoV(?d  lis  \eif^  and  amis  frcrly,  the  antious  i^t  < 
pr'-$--i'>ii  l<-ll  it~  liii'r-,  and  m  ii  fr'W  wer'k~  il  h<id  i^ainrd  iiini'h  in  wt-ifrlil  and  wax 
[M-i'lt'i-lly  iv'dl. 

An  rxaininalliin  orillip  h1u»d  in  lllis  vn<r  r-lmwed  xnly  .■  fLTondaiy  unii-inia. 

Tilt;  rnliowiiij;  tasu  of  iiil'uiilili'  scurbiiliis  iliiislnilL's  lui  i-xlrt-iin'  dcyrec 
iif  siib|ifriosl(>al  hrniurrhnt^i- : 

\  liny  nint--  ]iii>tilliK  nld  lunn-  In  Ihe  oul-palicnl  d<'|i:ii'tiii>'iit  Uclolicr  S.  1901,  Hi- 
had  Ihtii  r<'d  tiir  the  llrsl  Hvi-  nionlhs  nii  Hellin'a  Fund,  and  lor  Hie  lii«l  four  iiiDtitlis  ixi 
Cnrrul  Mill  His  biiOi-wlrhl  wa-  7J  [H>iind«  nnd  his  wi>i|tht  at  lliv  time  of  tlie  lltvl 
(•(,iti<inati'>ii  »*Li_-  9  |>onnil^,  a  (tain  nf  I )  iHiuiids  in  nine  inniiMi-  Tin-  rinilly  hl^hny 
was  nrwatii'v 

Tllir  (onr  Hwki  iM-fnte  i-nltani-e  lie  lii-i  nine  fu'lfni  iind  irrilulile  and  Ihe  liiviet  e»' 
Iramilirs  lieialnH  eeiisitivi'.      UliF   H'eek  lali^r   lh«  left  lliii^h   l«|iaii   lo  swell,  iiwidlinjlv 

■l^wmnl  jii«t  above  th«  inkli»  and  a  few  days  lalrr  th"  ritrbl  tlii^h  bemnie  similarly 
■dTvelml.     The  nwi-lltng  nf  the  lliighs  prii|;ressed.      The  inonlh  was  red  ntid  •^isllirr. 

whlh'  Ihe  liahy  w-is  riilliutc  Iwn  hiiver  iin'i4iir«. 

t>ii  S-pleinlx-r  311.  iil"><il  fiHir  Hi'>'k->  atlrt  the  inifvt  'il  llif  syinplnni:-.  I|ii.>  baby  nn* 
v-n  lit  llle  i>nl-|Mllent  depurtnieul  nflhe  ('liililreii's  llwpil.tl,     Il  »>!■  •'maeinted.     Tin 
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anterior  Tonlanelle  measured  1)  inciieB,  There  were  iwo  lower  incisors  and  a  gpneraF 
pnlargenient  of  the  lympli- nodes.  The  (rums  showed  a  shght  purplish  tinge,  hut 
no  typical  slorii;ifHiB  ulcerosa.  Tln'i'e  w.w  a  iiiiirki'd  rosary.  The  spleen  was  jiisl 
p.il|>ahte  aii'l  the  livr  could  he  felt  Iwo  lUiK'^rs  hi'euJIli  heluw  llie  costal  trardi^r.  The 
pniniineiit  feature  orUie  fuse  whs  the  marked  eiilurgcm^til  of  the  Uii(^s.  in  confmat  to 
Ihe  eniiiciatfd  iKidy.  csii-'tially  the  arms.  Thr-  swi'llini?-!  exieiiikd  fniin  epiphyses  tu 
epiphyses,  being  especially  prontiiienl  iiiiteriurly.     There  was  no  liiiiiliiliun  uf  niuli'm 

Fig.  si. 


InluilIlD  SuorlMitui  In  an  Infmil  ol  9  moatlii.  ihovliiff  eilremi!  nil>-peiio»ickl  licmorrhngai  ol    l>otli 
(vmuri^  with  allghl  aflih'Uon  ol  the  Lowlt  ceiUa  nl  bmti  Utaitf, 


in  llie  joinls.  The  swellings  were  apparently  connected  wilh  the  iRUie  ;  lliey  weru  hard 
and  leiise  and  soiriewhiil  lender,  but  showi»d  no  heat  or  redne-JS.  There  was  no  edema 
of  the  auhculaneons  lisfiie,  At>"ve  (he  left  inner  nialleoiis  ivaa  a  siniilnr  Bwellin({, 
muth  less  udvani'ed.  The  blood  showi-d  7.400  leucocyles,  ThiTe  was  no  pronounced 
pallor.  The  rifhl  IhiBh  wasured  81  inches,  the  left  Ihigh  measured  Tl  inches.  The 
Irealmejit  eonsisk-d  of  plain  cow'a  milk,  pro|>erly  modjlle-l,  and  oriinpe  juice. 

SitbH^iKiU  //iiifory.— Tliere  was  ciinsideialile  diniculty  iu  adjusting  ihe  food  lu  the 
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ilifanl's  Jigesllon.  but  llie  swelliiii(  imrl  leiii!erm-^9  of  llie  \ffS  rapidly  diminiahetl  i[i 
»pHe  of  the  persistence  of  mure  or  less  iiidigesllon.  At  the  end  of  four  we<!ks  euctl 
Ihigh  haj  diminished  nearly  two  inches  in  circumferenri?  and  tliPre  reinnined  no 
eviden.'c  of  any  swelling  or  tenderness.  The  weight  wiis  still  9  pounds,  litil  from  Ihal 
time  the  t>aby  I)eii7in  to  gniii  on  »  f.it.  2.511  :  su^at,  6.00  ;  prulcids,  1.0(1  ;  1.1  per  opiil. 
lime-water  ;  10  oiincps  hiirli-y  wiiler  In  a  40-ounpe  mlxhirr.  There  were  sii  feeding 
of  fi  ounces,  icradiiully  in('ri'u:iE'd  lo  8  ounces. 

In  seven  wpeks  the  infiiiil  hnd  gained  3J  ponnds.  The  fiwHl  tviis  then  miiidty  Ui- 
rn^ased  in  strength  iiiid  i[u:iJi1ily,  .ind  In  the  rollowin);  March,  4}  moniha  nfler  the 
he^inning  of  treuhiiejil,  the  iiifanl  wcigihed  17  pounds,  a  jciin  or9  pnuiid-. 

The  history  jusl  (liven  Wii3  Hint  of  an  adviineed  fiise  of  infantih'  siorhulns.  There 
were  rertiiin  pulnls  in  the  caf^c,  however,  which  are  of  i^reat  sii^niGeaiice.  In  lli«  first 
]iiace,  before  Hie  treatment  wag  heijcun,  the  right  llil|i;h  showed  not  only  ronslderable 
enliirgemenl,  but  Wiis  unyieldiuK  to  pres^nre,  wnd  so  hard  lliat  11  strongly  suggesled  the 
presence  of  osleusurcoma.  The  ea«e.  Iherefon-,  was  n  ditticult  onp  in  which  to  rnnke  a 
dilTerenllal  diagnosis,  and  il  had  even  hecn  su^eMed  hy  some  who  s:iw  Ihe  ciisi^  thnl  an 
amputation  for  osleosarenma  would  l>e  needed.  It  is  [iresenled  as  a  cuiidition.  wliirh, 
wilbout  the  use  of  Ihe  X-ray  and  with  Ihe  abiH>nce  of  other  symptoms  of  scorbutus  and 
iippurcjit  k'sions  In  Ihe  other  limhs  which  may  occur  in  inrxnt  scorbutus,  would  ninke 
the  dilTerenlial  diagnosis  between  osleosurconia  and  siibperiosb'iil  hemorrhage  very 
difficult. 

JNFAUTTLE  ATROPHY. 

Infantile  atrophy  (marasmus,  alhrepsia)  is  essentially  a  disease  of 
infancy  and  early  chiklhood,  and  occurs  most  f'requenlly  in  the  first 
six  montlis  of  life.  It  is  a  cnndHion  in  which  extreme  atrophy  ot  all 
the  Bofl  (issues  lakes  place  without  demonstrable  disease  of  any  of  the 
organs. 

Etiolohv — Infantile  atrophy  U  apparently  Ihe  result  of  a  vice  uf  ab- 
sorption or  of  assimilation,  although  this  has  by  no  means  been  clearly 
pmved.  The  wasting  which  occurs  as  the  result  of  malformations  of  tini 
mouth  and  throat  preventing  the  entrance  of  sufllcient  food,  or  when  in- 
sulllcient  food  is  given,  should  be  considered  as  the  result  of  starvation, 
The  namepHHWiry  hifanlile  atrophy  should  be  restricted  to  llie  cases  in 
which  pronounced  and  pcrsislenl  atrophy  occurs  in  babies  who  have  been 
fed  upon  a  modified  milk  which  would  be  suitable  to  the  average  lii-nithy 
infant  and  in  whom  no  underlying  disease,  such  as  chronic  imU^e-sfion, 
luberculosis  or  syphilis,  exisls.  The  wasting  which  occurs  as  a  result  of 
improper  feeding,  in  the  course  of  constitutional  diseases,  such  as  tuber- 
culosis or  syphilis,  or  as  the  result  of  severe  gaslro-cnteric  disturbance,  is' 
to  be  classed  as  Kecondarif  utrujihi/.  The  great  m^orily  of  so-called  cases 
of  infantile  atrophy  are  in  fact  cases  of  extreme  malnutrition  brought 
about  originally  by  improper  feeding  with  the  subsetiuent  development  of 
chronic  gastric  and  intestinal  indigestion.  Such  cases  may  present  clini- 
cally all  tlie  characteristics  of  the  severest  forms  of  primary  alro))hy  but 
arc  much  more  susceptible  to  Irealment  either  by  breast  milk  or  by  care- 
fully modifled  cow's  milk.  Cluitcally  it  is  ollon  impossible  to  separule  the 
lirimary  from  the  secondary  cases.    Slight  loss  of  wcit,-lit  ts  followed  by 
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mild  indij^stJon,  wliich  in  turn  causes  mure  loss  ut'  weight  and  a  kind  of 
vicious  circle  is  eslablisliod  as  a  result  of  which  all  grades  of  indigestion 
and  degrees  nf  emaciation  may  develop. 

Infants  may  develop  the  disease  whose  food  is  seemingly  gnod  but 
whose  surnmndings  in  crowded  cities  or  dislrids  are  unliy^enie  us  tn 
light,  waritilh.iiin-euir,  and  air  space.  On  liie  oilier  liaiid,  the  disease  iSHt 
times  met  with  in  the  c{iinilry  wiitTe  Ihc  hygiene  is  ^'ooil  but  the  fnuil  poor. 

I*riniary  atrojiliy  may  ran;ly  occur  hi  hreast-l'ed  infants,  hut  is  almost 
esctiisively  fonml  in  tliofe  who  have  heeii  on  the  hottle  since  birth,  and 
whose  iiiilli  has  mil  hnn  inlell^;cntly  moditicd  and  adajtlcd  to  the  in- 
dividual reiiiiip'iiicnts  of  the  cliild.  An  infant  may  be  given  at  birth  a 
milk  Oil  which  it  thrives  and  is  free  from  indigestion  lor  several  ww.'ks. 
bill  as  it  gro\v.s  older  it  reijuires  lor  its  uroper  mitritiun  the  re-establisli- 
nient,  on  m'W  bases,  ul'  the  inoiiortions  of  fats,  sugar  and  |>i-oteids,  and  if 
thcsir  eliauges  are  neglected  and  if.  instead.  laiyiT  i|uaiitilies  of  ttio  or^nal 
I'ormula  are  given,  Ihe  gain  in  weiglit  ceases,  llien  loss  ensues  and  the  case 
may  pass  into  the  condition  ofatniidiy  with  or  withont  syni|jtunis  of  indi- 
gestion as  tlie  case  may  l»e.  Aulolnto.\icatioii,  lack  in  cow's  milk  of  the 
digeslivi-  t'lTinenIs  supposed  to  exist  in  human  milk,  increased  fermenta- 
tion within  tlie  gasiro-enlerie  tract  willi  absor))tioii  of  the  dccuniijosition 
piMdiicts,  absence  or  dinnnnlion  of  certain  ferments  usually  (iresent  in  tlio 
succns  entericiis,  sub-acute  infections,  the  e.\cess  of  volatile  tally  acids,  es- 
pecially butyrln  in  cow's  milk,  all  these  and  many  mure  have  been  ad- 
vanced as  causes  of  primary  infantile  atrophy,  l»ut  in  the  light  of  our  jires- 
eiit  knowletlge  we  cam;!)!  assimie  any  of  these  [actors  to  be  proved  as 
fundamentally  responsible  for  the  disease,  t'ei-sojially  we  are  of  the 
opjnioji  that  primary  inlautile  atrophy  is  exireniely  rare  in  infants  who 
arc  fed  from  the  very  hcgiiming  on  careCnl  uiodilicalions  of  cow's  milk  in- 
telligently adapted  to  the  intajil's  nnlrilivi-  developnu-nl. 

rATUoi.uiaiAi,  AN.VTimv. — The  pathological  conditions  wliidi  are  found 
in  cases  of  infantile  atrophy  are  exceedingly  imsalisfaclory,  ajid  have  not 
given  us  iJMK'li  informaliori  concerning  the  disease.  Nothing  abnormal  is 
fonnd  in  Ihe  various  org-aus  which  can  he  sai<l  to  lie  characteristic  of  this 
disease.  It  is  supposed  hy  sonit;  palliologisis  that  the  lymjih-glands  are 
enlarged,  but  this  enlargement  does  not  seem  to  he  a  prominent  feature, 
and  is  chielly  confined  to  the  superficial  glands  of  the  neck,  axillte,  and 
groins.  Xo  patholt^-ical  condition  of  Ihe  mesenteric  lyruph-giands  has 
been  found,  and  the  atrophy  of  tlie  mesentery  aroinid  them  is  so  gn^at 
that  tlieir  increase  iii  s'v/.c  may  bi'  more  seeming  than  real.  In  Ihe  intes- 
tine, although  in  some  eases  tliere  is  considerable  alropliy  of  the  mucous 
membrane  and  the  subnmcous  tissue,  no  characteristic  lesion  has  been 
proved  to  bo  present.  Theret'ore,  until  our  knowledge  of  Ihe  palhologj" 
of  this  disease  becomes  more  definite,  it  is  better  for  us  to  consider  its 
pathology  as  simply  atrophy.  Bloch  lays  great  stress  upon  the  absence 
of  grannies  in  Panefh's  cells  in  Lieberknhn's  glands  which  may  indicate  a 
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loss  uT  suint;  cleineiil  of  tlie  succus  t'litcrimis  which  would  raiise  tlio  inal- 
niUritioii.  Certain  secondary  morbid  conditions  nre  fi-pqucnlly  found. 
Froiiiineiit  among  these  are  concentration  of  flie  blood,  liigli  hiemofrlobin, 
ann^iniii,  atelectasis  of  the  lungs,  bronchitis,  broncho-pneumonia,  fatty 
liver,  and  inh'stinal  ealarrli. 

.-ivMiTuMs. — The  L'ssLulial  symptom  of  primary  inl'antiie  atropliy  is  ex- 
treme wasting  wlucli  usually  befjiTis  in  the  first  two  or  three  months 
of  lifi'  and  is  not  pri'eedcd  by  syinptonis  of  indigeslioii  whicli  are  in  pro- 
porlicju  lo  the  degree  of  einiuiation.  An  infant  which  has  perhaps  been 
weak  and  delieate,  or  may  have  been  seemingly  well  noimslied,  begins  to 
L-niatiate,  The  prominent  feature  of  the  disease  is  the  progressive  and 
extreme  loss  of  weight  and  especially  of  the  subuulaneoiis  adipose  tissue. 
The  skin  is  dry  and  vvrinliied,  and  hangs  in  folds  on  the  bones,  giving  the 
appearance  of  a  living  skelelon  or  advanced  old  age.  The  bones  of  the 
head  freiiuenlly  overlap  and  the  anterior  fotdanelle  is  usually  depressed. 
The  extreuiilies  are  coyl.  The  abdomen  soon  beeonies  sunken.  The 
kingue  is  dry  and  usually  reddened.  The  pulse  is  feeble  and  usually 
rapid.  The  temperature  is  normal,  i>r  more  commonly  subnormal, 
lint  ill  some  cases  is  raised.  The  respirations  are  generally  normal. 
Allhiiugh  secondary  amemia  is  quite  a  prominent  condihon,  extreme 
pallor  is  not  usual.  In  sorjie  cases,  aithou^di  the  skin  is  paie,  the 
blood  count  shows  an  increase  in  hicmoglobin  and  red  blood  cor[)U3- 
eh's.  due  111  concentration  of  the  blood.  There  is  no  characteristic 
chiui;ic  in  the  leucocytes.  The  appetite  is  usually  lessened,  but  may  be  at 
limes  voracious.  In  many  cases  the  food  is  well  digested,  and  the  dis- 
rhargea  yellow  and  smooth.  In  some  cases  the  total  amount  of  the  fiecal 
dischiirges  in  iwenty-four  hours  is  abnormally  large.  Regurgilation  of 
food  is  comimiii,  and  at  limes  vomiting  of  a  rellex  nature  becomes  prumi- 
neiil.  The  normal  fa;cal  discharges  at  times  are  alinormal  in  color  and 
ronsisteney.  In  advanced  cases  ecchvmoses  may  appear  in  the  skin, 
sometimes  covering  the  entire  thorax  and  are  of  grave  significance,  but  do 
not  necessarily  indicate  a  fatal  terminalion. 

DiAONOsiA. — The  diagno-sis  of  infantile  atrophy  is  chiefly  to  be  made 
from  ordinary  starvation  and  from  general  tuberculosis.  From  the  former 
it  is  soon  difi'erenliated  by  its  lack  of  response  lo  good  food  and  improved 
liygiene.  Ill  tlie  ordinary  cases  of  starvation  which  result  eitlier  from 
impMpcr  fond,  or  rmm  lack  of  I'ooil,  a  diet  carefully  adapted  to  the  age  of 
Ihi'  infanl  or  child  is  soon  followed  by  rajiid  improvenjent.  The  cases  of 
wasting  from  mechanical  causes  ua>  nicognized  by  detecting  the  special 
malformation  wliich  !•*  pn-fii^nl.  Those  cases  which  are  secondary  to 
other  diseases  are  dilTerenliuUd  from  tlie  primary  cases  of  infantile  atrophy 
hy  the  prominence  in  the  history  of  the  essential  symptoms  of  such  dis- 
eases. In  other  words,  in  these  cases  the  wasling  is  not  the  one  esseiiliul 
symptiiiii.  In  the  majority  of  cases  due  to  chronic  indi^'cslion  from 
tmpro|>er  feeding,  the  symptoms  {if  indigestion  aid--ilale  the  loss  of  wuighL 
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and  Hie  extreme  wasting  comes  only  afler  Itie  indigestion  has  persisted  for 
a  long  period.  When  symptoms  of  indigestion  have  appeared  eitrly  in  the 
disf-ase,  as  a  conipliratioTi,  tlie  primary  form  cannot  be  scparafwl  from  a 
secondary  atrophy  wiiich  is  due  to  chronic  gastric  and  intestinal  indigestion. 
The  diffLTential  diagnosis  from  gem-ral  tuberculosis  is  at  Unn-s  exceed- 
iiigly  dillicult.  Wo  have  had  under  onr  care  in  the  liospilal.  in  adjacent 
beds,  an  infant  witli  infantile  atrophy  and  one  with  general  tuberculosis. 
In  these  two  casi-s  the  symptoms  and  courses  of  tlie  diseases  were  iden- 
tical, and  it  was  impossible  to  differentiate  tlie  two  diseases  except  at  the 
autopsy.  On  physical  examination  nothing  abnormal  could  be  found  in 
either  case  except  extreme  emaciation.  In  both  cases  the  temperature 
was  slightly  raised.  The  physical  examination  from  tuberculosis,  there- 
fore, if  the  temperature  is  raised,  is  almost  impossible,  as  complicating 
processes  in  llie  lungs  may  produce  evidence  of  solidification  in  infantile 
atrophy.  When,  however,  soliditiiation  is  prominent  in  the  front  of  the 
lungs,  the  cause  is  most  likely  to  be  tuberculosis.  The  presence  or  ab- 
sence of  the  tuberculin  reaction  will  in  many  cases  be  needed  to  dilVer- 
entiate  the  two  diseases. 

pRonNDsis. — The  prognosis  of  primary  infantile  atrophy  is  bad,  espe- 
cially during  the  fii-st  year  of  life.  Even  under  the  most  careful  treatment 
it  is  always  a  very  intraclaljle  disease.  Even  the  most  exact  mttdificalion 
of  the  food  at  limes  entirely  fails  to  cure  the  disease.  When,  however,  the 
infant  recovers,  the  recovery  is  usually  complete,  and  perhaps  within  a  year 
the  child  may  show  no  signs  of  the  previous  serious  condilinn.  The 
prognosis  in  the  secondary  forms  varies  with  the  nature  of  the  exciting 
cause.  Till'  longer  Uie  dm^tion  before  careful  feeding  is  begun,  the  more 
difficult  it  is  to  restore  the  normal  functions  of  digestion  and  nutrition. 
We  have,  however,  repeatedly  seen  infants  of  six  or  seven  months  whose 
weiglit  was  practically  the  same  as  at  birlli,  develop,  after  six  to  twelve 
months  of  careful  feeding,  into  average  healliiy  babies.  The  prt^nosis  is 
more  grave  in  the  cases  associated  wilh  severe  ansemia. 

Treatment. — The  treatment  of  infantile  atrophy  is  essentially  by  Bueh 
modificalinn  of  the  milk  as  to  promote  inlestinal  absorption,  and  wiUioiit 
drugs.  Especial  attention  should  be  paid  to  keeping  up  tlie  bodily  tempera- 
ture by  external  warmth  and  by  the  admini-stration  of  stimulants.  Small 
doses  of  brandy  can  often  be  given  for  weeks  with  great  benefit.  It  is 
best,  when  possible,  to  provide  a  wet-nurse,  as  both  forms  of  atrophy 
respond  more  readily  to  good  breast-milk  than  to  any  other  food. 

Although,  as  has  already  been  stated,  it  is  not  entirely  proved  Uiat  the 
morbid  condition  is  that  of  a  lack  of  absorption  or  assimilation,  yet  our 
clinical  results  are  most  favorable  when  the  disease  has  been  treated  on 
this  principle.  Afler  experimenting  in  a  lai^e  number  of  cases  by  modi- 
fying the  different  constituents  of  the  milk  in  various  ways,  we  have 
arrived  at  the  following  conclusion :  a  mixture  should  l)e  given  which 
,#low  percentage  of  fat,  a  high  percentageofsugar.and  a  moderate 
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percenlagt!  of  proteids.  The  low  percentage  of  fat  is  given  on  Uie  suppo- 
sition that  the  infant  will  increase  in  weiglit  and  thrive  on  a  small 
pro|jorlion  of  fat,  provided  it  is  ahsorbeil.  We  have  finnid  lluit  when 
higher  percentages  of  fat  are  given  the  infant  continues  to  lose  in  weight. 
Tiic  adminisiralioii  of  cod-liver  oil  is  mil  indicaled  in  Iticse  '■nses,  for  il  is 
only  by  a  precise  ailjustinent  of  llie  percentage  of  the  fal  in  the  food  to  llie 
individnal  power  of  absorption  that  good  results  can  be  obtained.  The 
sugar  of  lii;,'li  |iercer(tage  and  the  proleids  of  normal  percenlage  seem  to  be 
digested  and  idjsorbed  provided  tliey  are  combined  willi  a  low  percentage 
of  fat,  since  by  this  conibiiiatinti  t|ie  nulritive  proporlies  of  the  sugar  and 
of  the  proleids  are  made  use  of.  The  prescription  which  we  usually  write 
in  the  beginning  of  tlie  Irealinent  of  these  cases,  when  ttiey  occur  in  Ihe 
first  year  oflife,  is  the  following: 

F«t , 'aso 

Siijwr ..,.,. O.OD 

rri'tei'lH  (whey  proteiila  0.75, tw>eitiO||Kn  0.2S) ., 1,00 

Liiiiivivater... , . , ^ S.OU 

After  the  infant  lias  begun  to  gain  in  weight  we  usually  increase  the 
percentage  of  the  fal,  but  lor  a  number  of  weeks  wc  do  not  raise  this  per- 
centage aliove  ]  or  2.  When  Ihe  above  formula  is  not  productive  of 
results,  we  somelimes  find  it  of  great  advantage  to  peptonize  for  fltleen 
niinules  before  each  feeding  the  milk  inodiTied  as  above.  If  Ihe  infant  is 
over  eight  or  nine  months  of  age  the  further  addition  of  burley-wuler  or 
jelly,  combined  willi  the  |i(.-plonizntion.  will  often  prove  a  useful  measure. 
When  the  inli^nt  hiis  once  begun  to  gain  steadily  the  power  of  alisorbing 
fat  is  rapi(tly  regained,  and  percentages  such  aa  are  in  tlie  following  pre- 
scription can  then  be  given  : 

Pbehcriptioh  14. 

Fat 3.00 

Sugar 7  00 

Protoidfl  (whey  pn>leicla  0.7S,  caseintigen  1.35) 2.00 

IJme-WAt«r 5.00 

The  same  treatment  can  be  carried  out  when  the  disease  occurs  in 
children  in  Uieir  second  and  third  years,  but  in  these  cases  it  is  usually 
possible  to  increase  the  percentages  of  the  ditTerent  elements  more  rapidly, 
and  after  two  or  three  weeks  to  begin  willi  other  articles  of  diel.  such  as 
beef-juice,  broths  of  various  kinds,  and  finally,  with  caution,  cereals.  Even 
in  these  cas<a,  it  is  sometimes  iiecessury  to  continue  Uit*  modified  niillc  for 
several  months  befnre  adding  otiier  varieties  nffnod. 

Tliese  special  nioditications  of  the  milk  do  not,  of  course,  suit  every 
individual  infant  or  child,  and  when  the  treatment  with  them  is  not  suc- 
cessful, eiicli  of  the  elcmeids  of  the  nnllc  must  be  carefully  changed  and 
different  combinations  of  these  elements  tried  until  Ihe  individual  idiosyn- 
crasy of  al)sor]>tioii  iu  llie  special  case  has  been  <li8covered.    A  very  im- 
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portanl  iiar"  jI'  the  Ireatment  is  the  general  hygiene.  especiaJly  surlicienl 
air  space  and  pure  air. 

The  following  cases  illustrate  infhnlile  atrophy  of  high  grade. 

An  infant  nine  roniiths  old  had  Wn  fed  on  fiKida  of  vurjuus  kindu,  nil  of  nhicb 
COntnitiPii  ft  pnnsiderable  pfrcpiilage  of  slnrcli.  Slii-  is  said  lit  Iwve  beeu  benllhy  nnd 
plump  ill  birtli  and  duririi;  tlie  early  luoiillis  iif  life  wliik  flif  was  nursed.  Afii-r  she 
was  wiwuvd  iind  plaoeU  ou  sliircliy  foods  she  Iw^aii  In  Inse  pruiriessividy  in  wfi^'lil,  and 
became  Pstrt'iiKdy  cinaotiiled.  Pbysiral  examiiiatinu  sliowed  iKilbiiig  abiioniial.  She 
bad  fiiur  li-cih.  Her  teiup'Talure  was  sHt.'btly  subnonnal,  ber  piibe  was  rpgular  but 
weak,  lier  respiraliuns  normal.     On  (Irsl  eiilorin^  tbe  hospital  the  bowels  wtre  cunsli- 

Fia.  91. 


loluitile  Blnipliy.    Fomalu,  il  monilig  old. 

paled  and  Ihe  fipcal  movemenis  wfre  brown  and  looked  poorly  digeBted.  On  bi'ing 
plaeed  un  a  diet  of  modilied  milk  Uie  movements  bec.ime  well  digested  and  of  nomuil 
color,  bul  the  total  amonnl  in  hventy.four  hours  was  greater  than  usual.  She  was 
very  frelful,  and  at  times  vomited,  bul  when  Iwr  diet  was  ri'gulati^d  she  bei-ame  less 
rretful  and  soniewhal  npnlhelk.  On  ciileriiig  Ibe  hospilnl  she  weigbeil  2966  Krummes 
(61  iKiuiids).  Hhe  was  in  the  hospilnl  Iw.j  weeks,  and  tfained  in  that  time  1000 
grammes.  The  food  which  was  fnund  losuit  her  powers  of  ubsorplinii  tonlained  fal  1 
sugar  5,  proleids  1,  lime-wabr  .i.  and  til)  In  120  im-.  (3  to  i  ounces)  were  given  L'verr 
two  hours. 

She  did  not  inrruaae  pro^'ressively  in  weight,  bul  somelimes  losl  considerably,  and 
once  il  seemed  as  though  she  could  not  possibly  live.  Alter  the  food  bad  been  modi- 
Bed  in  various  ways,  she  finally  begun  to  improve,  and  when  she  wus  able  lo  digest 
and  absorb  150  c.:'.  (5  ounces)  of  milk  so  modified  as  lo  cont-jin  fal  3.5.  supir  6.5,  and 
proleija  1.5,  she  improved  rapidly,  nnd  evenlually  recovi-red  eiilirely.  Her  tempera- 
ture, wilh  few  exceptions,  was  normal  or  subnormal  through  the  whole  course  of  the 

attack. 
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lolBallloktroph;.    Female.  10  monchi  old. 
This  iieil  lauie  woa  also  ons  of  infanlite  alrophy  of  high  gradu.    Fig.  92. 
An  infant  10  monlhs  old  eiili'rt'd  the  ho3|iilal  wilh  a  history  of  having  bevn  red 
on  various  foods  conUining  starch  from  the  earliest  montlis  of  ita  life.     II  was  said 
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15~&ave  iieeri  heaUliy  at  birlh  and  of  average  weighl.  On  pntering  Uii'  liuBpital  il 
weighed  2593  grammes  (5|  pounds).  II  was  exlremely  omaciated,  and  illiislrateil  Ihe 
more  ndvanceJ  slage  of  infantile  alrophy.  It  was  unable  lo  raisp  ils  head  and  was 
apnthelic  ;  ils  akin  was  cnol  and  dry  ;  its  respirations  were  shallow  ;  its  pulse  was 
weat,  and  ils  lemperaliire  was  slightly  subnormal.  11  looked  as  though  it  could  nol 
live  many  days.  A  physiL'al  examinalion  showed  nothing  abnormal  in  any  of  thi? 
organs.  The  fiiK;al  niovemenls  were  ralher  liirge  in  amount,  bnl  when  its  food  was 
carefully  regulated,  became  fiiirly  well  digested,  IJn  entering  th<'  hospital  they  were 
slill  larger  in  amount  and  were  of  n  brownish  color.  II  weighed,  after  beiiig  in  the  hos- 
pital one  wei'k,  2t')T0  grammes  (aboul  5)  pounds),  which  was  slightly  leas  than  its 
weight  on  entrance.  It  was  fed  on  a  modified  milk  in  which  the  percentage  of  fat  was 
2,  BU^ar  6,  proteids  1,  lime-water  10. 

In  Iwo  weeks  Ilie  infant  began  lo  gain  in  weight  and  to  absorb  ils  food.  Allhoug'h 
il  had  a  number  of  relapses,  in  which  it  lost  considenihly  in  weii;ht.  it  finally  began  Id 
gainsleadily,  Al  Ihe  end  of  Ihree  monlhs  il  bad  reci>vered  entirely,  itnd  was  quile 
plump.  In  this  case  the  percenlap:  of  the  fat  w^is  linally  raised  to  4,  and  thai  of  the 
sugar  t'l  7,  but  Ihe  proteids  had  lo  be  kepi  al  1  :  Ihe  lime-waler  was  reduced  lo  fi. 

The  next  case  wiis  a  female,  one  and  a  half  years  old,  who,  im  entering  the  hos- 
pital, weighed  4281  ^r.immes  (9}  pounds}.  She  was  said  to  hare  weighed  but  900 
grammes  (2  pounds)  at  birlh.  She  was  nuraeil  by  her  motlici.  who  apparenlly  had 
plenty  of  good  breasl-milfc,  ami  who  had  two  other  children   wboni  she  had  nursed 

Fio.  ftl. 


Irifikntik'  *tn>|N»i]r.    F>-ixu»l<.'.  IK,  yp&rp  ijlrl. 


Ihat  were  healthy  and  slning.  As  the  infant  did  nut  gain,  she  was  nitrwd  for  only  a 
»horl  lime,  and  was  then  fed  on  various  artillcial  foods.  She  began  lo  lose  in  weight, 
und  Ihis  bifts  ronliniied  su  Ihat  her  emaciation  was  exlremis. 

On  physical  exnmitiatinn  Ihe  anterior  fontanelle  was  found  l>i  li«  widely  open. 
Thrri-  WHS  no  enlarg<'nienl  of  the  ejiiphyses  of  Hie  iinkles  or  wrisla,  but  there  was  a 
slight  rhai'hitic  rosary.  .N'ollimg  abnorinnl  cuuld  lie  deU-cled  in  any  of  Ihe  organ ^.  She 
had  four  upper  ^md  twu  Inwrr  incisors,  She  was  very  upalhelic,  nml  si'i'm''il  liunmry, 
hut  when  fiiod  WHS  given  to  her  she  vomiled.  An<T  rnterlnit  llie  hospilai  !<h<'  losi  519 
gruninies  {I*  piiundu)  in  Iwo  weeks,  Her  skin  was  dry.  Iiiir)ih.  and  ul  limes  ipiile 
eold.  The  f,vr.-il  movements  wrre  very  largi-  in  .imounl,  hut  nfler  entering  the  hns- 
pltsl  W^rw  fairly  dlResliHl,  Th«  cervical  and  inguinal  glands  were  slightly  enlarged  and 
Mhe  hud  a  slight  coiit'li-  She  lost  sle.adilr  in  weit-hl,  did  nut  respond  to  Ihe  varioui 
modilicatiiin*  of  Ihe  milk  given  lu  her.  and  diiil  Ibrec-  weeks  hIIit  entering  Ibc  hospital. 

The  poal-mnrlem  exnmlnntion  ahownl  Ih''  following  condition  :    Tbere  was  ex- 
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treme  atrophy  of  all  the  maicleE.  There  were  no  changes  in  the  mesenleric  glands, 
and  Ihey  were  not  cnjai^ed,  althouj-h  Itie  extreme  aln)pliy  "f  Hie  mesenlery  around 
them  madi?  them  appear  so.  Thf  liver  Wiis  nurmat  aiid  its  (issue  showi'd  little 
evidence  of  atrophy.     The  spleen  was  nurmal.     Sections  made  from  various  pliices  in 


IiihuiUK-  iiln>|ihy,  ahuwiiw  ritrpmn  emiwliilliiii  <>f  nmu;,  liu'k,  And  Ui|a. 


Hh  >lonitirh  and  llie  inUittiiies  showed  no  chun^  heyond  cunsidertibli'  atrnphy  of  the 
mofiouB  membrune  of  the  suliniiicous  itssufs.  The  thyroid  (-land  was  atrophied. 
There  was  an  extensive  bronchitis  in  the  posterior  portion  of  the  lungs,  while  in  aotne 
parts  there  was  a  partial,  and  in  others,  a  complete  atelectasis. 


DIVISION    VII. 


DISEASES    OF    THE    SKIN. 


The  rule  that  the  child  should  ha  inspected  in  every  jjart  is  very  im- 
portant, and  is  especially  applicable  to  cases  in  which  thure  is  disease  of 
the  skin. 

The  lesions  of  the  skin  in  children  differ  somewhat  from  those  which 
occur  in  adults,  and  tliese  variatiinis,  bnlh  in  deirree  and  in  kind,  oflen 
make  a  differential  diagnosis  more  dillicult.  Every  practitioner  has  doubt- 
less been  struck  by  the  similarity  whicli  al  times  is  seen  in  the  cutanc-ous 
lesions  of  the  various  forms  of  erythema  to  such  diseases  as  syphilis,  scar- 
let fever,  and  erysipelas.  We  have  known  ttie  dohcale  pink  ofan  abdomi- 
nal erysipelas  in  a  ynnn;,'  infant  iTJislaVen  so  completely  for  scarlet  fever 
tlial  the  precantion  of  rernovinj;  Ihe  carpet  in  the  room  had  already  been 
token.  In  like  iiianiicr  a  sli;;lit  grade  of  the  efllorescence  of  scarlet  fever 
may  be  niislaken  for  llial  of  erythema  neonatorum.  We  have  also  seen  a 
hamitoss  papular  erytlienia  closely  simulating  and  mistaken  for  one  of  the 
papular  elllorescences  of  syphilii^.  Tlie  eRlorescences  which  follow  the 
administration  of  antitoxin  also  closely  simulate  scarlet  fever,  measles,  and 
the  diflerent  forms  i>f  erythi*nia. 

Anotlier  rule,  and  one  of  eiiual  importance,  is  that  no  single  dermal 
lesion,  whether  it  be  a  macule,  a  papule,  a  vesicle,  or  a  pustule,  makes  it 
justifiable  for  ns  to  decide  ttial  an  especial  disease  is  present.  We  must 
I'emenjber  that  Ihe  same  culaneons  lesion  may  appear  in  almost  any  dis- 
ease, and  tliat  it  is  tlic  combination  of  dermal  lesions  and  general  symptoms 
which  makes  up  the  entire  picture  of  the  disease  and  justifies  us  in  making 
a  dia^nneis. 

It  is  very  imporlsiit,  Uierefon-,  to  have  a  fair,  general  knowledge  of  the 
local  diseases  of  Uic  skin  us  lliey  appear  in  children,  in  onler  that  a  correct 
differential  dia^iosis  can  be  inaile  from  the  constitutional  diseases  with 
dermal  lesions,  wliich  liave  to  be  treated  by  Uiose  who  i)ractise  among 
children. 

SCABIES. 

Scabies  n-presenla  the  purest  type  of  a  primary  disease  of  Uie  skin. 

U  is  cauwd  by  an  fS|)uciaI  ]jarasite,  the  Aoanu  Kabit-i      The  following 

am  illustratvs  the  diseni^e  ; 

WW 
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Thv  child,  Iwn  and  a  linlf  years  old,  wiiH  linaUhy  and  wvll  develuped.  For  two 
weeks  it  hod  been  very  irritable,  and  i(9  mother  brniight  it  to  the  hospila]  to  inquire 
about  an  emorcscence  whii^h  h;id  appeared  on  its  akin.  On  invesli^ling  the  lesions  u 
number  orsmiill  pnpulea  nnd  a  Tew  pustules  scallered  irrcguhrly  over  the  u-ina  and 
chesi,  mid  one  or  Iwo  small  pustules  on  the  soles  of  the  feel  were  found.  The  flngera 
were  not  esperiiilly  afTecled,  but  in  one  or  two  jilaces  sit  Hie  hnse  of  the  lingers  the  efflo- 
resrence  could  be  phiiiily  set-n.  In  aildilion  to  the  p.ipiilps  and  pustules  there  wer« 
numerous  leiiiotiN  of  the  skin  <'iiui<"dl>y  scralehiit^.  On  the  di'1teiile>:ki[i  of  the  abdomen 
WHS  H  luinule  bhirk  line  with  a  veslrli;  h1  one  end  of  il.  On  removin);  carefully  with  it 
nei'dle  a  lUlli'  of  lht>  fluid  in  Ibia  vesirlf  and  pladuK  it  under  the  mierosrope,  Ihe  para- 
site, which  cvid.'iitly  hnd  its  hahitat  in  Ihi^  vesich-.  foiild  be  sei-n.  Tiw  black  line  rep. 
resented  thu  bui  ruw  by  which  it  enters  and  tlirontrh  whieh  it  travels  u»  far  as  the  vesi- 
cle, wlieiv  il  bulla's  aiul  pnvduces  irril:ilion.  causing  first  a  minute  papule,  and  Ihtn  a 
iiiinulc  vesidf.  Finally  the  vesicle  niiiy  Iteconii^  piisliilar.  In  Ibis  c.ise.  the  child's 
niolhtT  showi-d  Ihe  lesions  of  scabies  between  Iiit  ftngiers. 

In  contradistinction  to  the  effects  or  llie  Acarun  acabici  on  the  skin  of 
adults  we  find  in  infants  and  young  children  tliat  the  parasite  niay  attack 
the  soft  skin  of  the  soles  of  the  feet,  while  in  the  adult  we  do  not  find 
the  lesions  on  the  soles,  as  in  walkii^  the  skin  has  bueonie  toughened  in 
that  locality.  In  adults  eftlorescences  on  the  soles  of  the  feel  and  the 
palms  of  the  hands  are  rather  unusual  unless  they  are  connected  with 
syphilis  or  artificial  eczema.  Infants  and  youn^'  children  are  usually  in- 
fected by  the  Acarue  aoabiei  from  sleeping  in  the  bed  with  some  adult  who 
has  scabies. 

Treatment. — In  the  treatment  of  this  disease  it  is  very  important  to 
treat  it  in  the  mother  as  well  as  in  the  child.  The  cJotties  of  the  bed^of 
the  mother,  and  of  the  infant  should  first  be  thoroughly  sloamed,  in  order 
to  kill  the  parasite,  and  it  should  be  impressed  upon  the  mother  that  the 
treatment  must  be  carriwl  out  very  carefully,  and  that  all  the  clothes 
which  have  come  in  contact  with  the  skin  must  be  thoroughly  cleansed. 

The  treatment  of  scabies  in  the  child  should  dlller  somewhat  from  that 
which  b  employed  when  the  disease  occurs  in  the  adult,  because  the  skin 
of  the  former  is  nmch  more  sensitive  than  that  of  the  latler.  The  severe 
remedies  which  can  properly  be  used  in  treating  the  adult  should  not 
be  employed  in  the  treatment  of  infants  and  young  children. 

A  simple  and  effective  ointment  recouiniended  by  Bowcn  is  as  follows : 

Preschiptidk  16, 

itefrie.  Apulherary. 

K   BKlsami  Pcniviam,  K    Uutunii  I'eruvinui, 

Petrolati ii  CO,  Petnikti U  JU. 

M.  M. 

For  older  infants  and  children  an  ointment  conlauiing  sulphur  only 
may  be  employed  without  much  dan^'cr  of  irritating  the  skin,  or  sulphur 
may  be  ronibini'd  with  balsam  of  Peru  as  in  Ihe  following  prescription  : 


Ueirie. 
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Sulpburit  euMinmit 
BnUami  Pemviuiii, 

Fetrulati 

M 


6 


Aputiitcary. 


7 
M  80 


0 


Dukariii  Feruviniii, 

Pctrolali 

M. 


In  llie  use  nf  either  of  these  ointments  tlie  followuij^  technique  should 
bi'  employed.  The  ihilil  Li  tn  lie  lirst  Ihorotighly  washed  wilii  warm 
water  and  suap.  The  skhi  is  then  dried,  and  tlie  oinlnteni  is  applied  over 
the  whole  body,  avoiding  the  heafi,  which  is  seldom  attacked  by  the 
parasite.  The  faie  especially  might  be  in-ilaled  by  the  oijitmeiit.  Tlii.- 
ointment  is  allowed  to  remaui  on  the  child  during  the  night,  and  in  the 
morning  is  washed  oil"  with  warm  water  and  soap.  The  skin  is  then 
Ihorougldy  powdered  wilh  the  7.\m-  and  slanh  powder  mentioned  on  pajre 
H8.  Tliis  treatment  is  continued  for  three  or  four  days,  and  then,  if  the 
disease  is  not  entirely  cured,  it  can  be  repeated  for  a  few  days  more. 

A  certain  amount  of  ec/ema  is  usually  assoriateil  with  scabies,  owing  to 
the  irrilalion  prorluced  by  scrahhing,  which  is  very  diUicnlt  tn  prevent. 
This  eczema  should  be  treated  by  soothing  applications  after  the  antipara- 
sitic treatment  has  been  completed. 

PBDIOUliOSIS. 
A  parasite  whose  nidus  is  on  the  head  appears  rpiite  frequently  in 
children  as  well  as  in  adulls.  It  is  especially  met  wilh  aiuoiij?  the  [loor 
and  ill  careil-for.  This  purasile,  Ihe  pnVn-iiUin  rnjiiliii,  causes  exlrenn'  irri- 
tation of  the  skin,  which  ollen  results  in  ecKuma  and  in  enlarged  lymph- 
nodes. 

Allhoiigli  Ilie  pediculus  ilself  is  in  the  hair,  yet  by  lis  irritating  action  on 
the  scalp  of  the  child  it  frequently  gives  rise  by  rellex  inlluence  to  patches 
of  eczema  grouped  fdjoni  the  nose  and  ears. 

Treatxcst. — In  Irealing  these  cases  Ihe  hair  and  scalp  should  lirst  be 
saturated  wilh  petroleum.  This  applic»lion  is  allowed  to  remain  on  the 
head  for  several  hours,  and  lalerLs  Ihoroughly  washed  olT  wilh  soap  and 
water.  The  nits  should  then  be  carerully  removed  by  means  of  a  line 
comb  wel  wilh  vinegar.  It  is  usually  necessary  to  repeal  the  treatment 
for  two  or  Ihroe  days. 

IMPETIGO  OONTAGIOBA. 

Impetigo  contagiosa  is  a  disease  wliich  usually  occurs  in  children,  but 
it  may  be  found  in  adulls.  It  suiueliiiies  appears  as  an  epitlemic,  aiirl  in 
Uiese  cases,  in  all  probabilily,  is  caused  by  Ihe  same  miciii-orgiuiism  as  in 
the  b^olaled  cases.  U  is  usually  mel  wilh  among  the  poorly  cared-for.  but 
il  may  attack  (he  heallliy  as  well  as  the  sick  and  weak. 

SmpToMs. — The  forni  of  tlie  eftlorescence  is  variable.  Beginning  as 
Binall  vesicles,  the  lesions  soon  spread  over  a  larjier  area,  coalesce,  usu- 
ally form  pustules,  and  later  become  rapidly  covered  with  a  Ihick  yellowish 
cnisl.  The  lesion  may  occur  on  any  )mrl  of  Hie  body,  but  is  "sjiecially 
connnon  on  the  faci'  and  hands.     Tin'  ih  hing  is  very  slighl  in  these  luses. 
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and  there  is  no  constitutional  distui^Mince  caused  directly  by  the  parasite. 
In  accordance  uith  Uie  idea  that  il  is  of  parasitic  origin,  the  prt^osis  is 
favorable,  and  the  disease  can  usually  be  cured  in  a  weclc  or  ten  days. 

Treatment. — ^The  treatment  of  impetigo  contagiosa  is  very  simple,  and 
consists  in  cleanliness,  exposure  to  sunlight,  and  the  application  of  an 
ointment  such  as  the  following : 

Prkhcbiption  17. 

Metric.  ApotAecary, 

Oraiama. 

B  Addi  bond  375        B   Acidi  twrid jl; 

Adipia 8o|oO  Adipis 3  i. 

M.  M. 

FDHTJNOULOSIS. 

Closely  connected  with  impetigo  contagiosa  is  furunculosis,  which  is 
supposed  to  be  caused  by  the  sanic  micro-organisms  that  give  rise  to  im- 
petigo contagiosa,  but  which  affects  a  difl'erent  i>art  of  the  skin,  such  as 
the  deeper  portions  of  the  halr-follicIe,  in  contradLslinction  to  the  upper 
layers  of  the  skin,  the  part  affected  by  impetigo  conta^osa.  These  micro- 
oi^nisms  are  called  the  "pus  organisms,"  and  are  usually  represented 
by  the  staphylococcus  pyc^enes  aureus. 

Treatment. — ^The  treatment  should  be  with  an  antiparasitical  oint- 
ment or  solution  preferably  containing  boracic  acid.  In  many  cases  in 
addition  to  this  local  treatment  some  form  of  constitutional  treatment 
should  be  employed,  as  the  cliildren  are  usually  in  an  abnormal  condition. 
The  lesions  should  be  bathed  every  day  with  the  following  solution : 

Prkscription  in. 

Metric.  ji/xithecary. 

QiammL 

B   Acidi  borid   161  B   Addi  Imrid 3"  1 

Aq.  destil 2«)|  Aq.  desiil |  viii. 

H  M. 

After  the  parts  have  been  thoroughly  bathed  with  this  solution  the  fol- 
lowing ointment  should  be  spread  on  linen  compresses  and  applied  to  the 

lesions : 

Pbbscbiptjcin  19, 

Metric.  .  ijHitheearif. 

OraniDia. 

B   Aoidi  iHjrttd 3,75        B   Addi  Iwirid ji  j 

Petwlati 30|00  PeW.hiii |i. 

M.  M. 

MOLLUSOUM   CXJNTAQIOSDM. 

Another  probably  i»arasitic  disease  which  is  rare,  but  which  is  more 
frequent  in  children  than  in  adults,  is  molluscurn  contagiosum.  It  occurs 
most  commonly  on  the  face,  although  it  may  be  found  on  other  parts  of 
the  body.  The  lesions  consist  of  small,  firm  nodules  of  a  whitish  color, 
with  a  central  depression  from  which  matter  of  a  sebaceous  consistency 
may  be  pressed.     The  diagnosis  is  not  difficult  for  one  who  has  once  seen 
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the  eflloresence,  the  ouly  condition  with  which  it  might  possibly  be  con- 
fused being  verruca,  which,  however,  does  not  occur  commonly  on  the 
face,  has  no  central  depression,  and  does  not  contain  any  substance  which 
can  be  squeezed  out. 
I  Treathest, — The  treatment  of  these  lesions  is  to  puncture  them, 
squeeze  out  their  contents,  and  dress  them  with  the  same  ointment  as  in 
Prescription  i  9. 

SEBORRHCEA  CAPITIS  OF   INFANTS. 

tieborrhcea  capitis  consists  of  a  collection  of  brownish-yellow  crusts 
formed  by  a  mixluri-  of  sebaceous  matter  and  epilhetial  scales  on  the  top 
of  infants'  heads.  It  is  simply  a  [endcricy  to  over-produclion  by  the  seba- 
ceous glands  of  their  secretion,  which,  mixed  with  dirt,  produces  (his  coii- 
dilion.  Tlie  whole  scalp  of  the  infant  should  be  perl'eclly  clean,  ajid  in  all 
cases  it  is  safe  and  best  to  remove  the  crusts,  as  they  are  frequeiilly  Ihc 
startin(j-poinl  for  ecucma.  Plate  III.,  B.  facing  page  77,  represenis  this 
condition.  The  crusts  shculd  be  gently  and  gradually  remnved  by  lirst 
soaking  them  wilh  warm  sweet  oil,  and  then  washing  tliem  off  witli  soap 
and  warm  waler.  Souie  simple  oirituient  should  be  kept  I'untiiiuously  on 
Ihe  pari  affected,  to  prevent  the  reaccunuilalion  of  the  iritsls  until  the  ten- 
dency has  ceased.     A  very  good  combiiia!inn  is  given  in  prescription  20. 

When,  as  frequenlly  happens,  the  scborrh<ra  is  associated  with  an 
eczema  of  thi- scalp  a  soolhing  application  ofbismntli  ointment  is  prefer- 
able to  slimulution.  Such  a  prtparation  may  be  made  by  lading  one  ounce 
each  ofliismulh  subnilralc  and  agiiiue  to  wliicli  nbiml  txv iircesuf  lime- 
water  should  be  gradually  added  unlil  tin- ointnietil  is  of  proper  ronsislericy. 

I  TINEA  TRICOPHYTINA. 

The  diseaiic  called  Hum  /ri-'<ijilii/fiii'i.  or  rinijiriirin,  hitui-s  rlinically  in 
twii  fornis.  The  lirst  form  alfecls  Ihe  scalp,  and  \a  called  tinru  tnntiuratni. 
The  other  form  attacks  Ihe  nun-hairy  ])orli(jns  of  the  biKly,  and  is  called 

The  disease  itself  is  called  linfit  Irn-ofjlii/liitti,  and  tin-  parasite  which 
CUU9I»  it  is  called  the  lri<-iijilii/t'iii  foinfiiraii". 

Tinea  tricophytlna  has  the  peculiarity  of  not  appearing  on  Ihe  ycalp 
except  in  ctuldren,  but  is  the  siune  disease  thiil  nciiirs  In  adulls  in  various 
localities,  as  on  the  face  ui  men,  dcslniyinj:  parls  of  the  tieard.  II  may 
iiJso  uccur  on  any  part  of  the  body  both  in  thildn'n  and  in  adults.  lis 
cause  can  usually  he  Imcid  In  the  sjimc  ])arasitic  alTertion  in  some  hIIht 
person  iir  some  animal. 

The  second  form  of  triiophytina,  linta  nivinatu,  may  at  Uines  appear 
as  numerous  multiple  lesion.';  in  diflerenl  [rarts  of  the  body,  and  is  easily 
effected  by  aiili-pamsilic  iijjplicittions. 

^B  Treatment. — Tlie  treatment  of  lliis  disease  should  be  active,  and  it  i.i 
usually  necessary  to  cunlintie  il  lor  a  long  time,  especially  in  cases  in 
which  the  parasite  has  uttacketl  the  lieinl.  The  tn^iitmcnt  should  be  witli 
the  folloiving  nintniPtil : 

£1 


JMrie. 


F'KIWBIPTION   20. 


Apothrrarff. 


Addi  Ealicylid,  I  ft    Acidi  ealicylid, 

8alphiiriB li  3  7S         Sulphuris 

Lanolini 3o|nO  Umnlini ,   , 

M.  M. 


Si- 


It  shoiilil  111'  atipliod  Iwici'  daily,  and  slioiild  bo  llii:irni][;iily  riibbej  into, 
the  bald  spots,  llio  skin  first  liaving  been  waslied  witli  soiijj  and  water. 

When  the  case  proves  to  bt-  somewhat  inlrartable,  still  strongi^r  appli- 
cations can  be  tised,  and.  if  necessary,  a  certain  amount  of  carbolic  acid 

can  be  mixed  with  the  ointment,  from 
one-half  to  one  drachm  tn  the  ounce  of 
ointment. 

Kip.  86  represents  a  boy,  eight  yean  old. 
with  two  bald  spots  on  the  hark  of  bis  bead. 
Tlie  hair  over  Ihe  rest  of  hia  head  iv.is  Uiicfc, 
and  Ihsre  were  no  appearances  of  loss  of  hair 
aiiywherw  else  on  his  scalp.  The  areiis  of  scalp 
allacked  hy  this  disease  vary  in  size,  lu  this 
special  cas.-,  liowpver,  the  spots  were  atiout  2.fi 
cm.  (1  inch)  in  diameter.  As  a  nile,  Ihey  hav« 
a  fairly  regular  circumference.  On  examinini; 
tlie  spots  one  will  notice  that  there  are  lilUe 
shorl  hiura  on  Iheir  surfaces,  which  evidenllj' 
liave  liroken  oH  from  lack  of  nutrition.  On  Ihe 
e(li;<^  of  tliK  spois  Ihia  is  especially  noticeable. 
If  one  of  (he  hairs  Is  placed  under  Ihe  micro- 
scope, one  will  llnil  a  specific  organism  which 
has  been  determined  to  Ite  the  cause  of  this 
disease.  U  is  of  vi'ffelahle  origin,  and  consisls  of  masses  of  spores  composed  of  threads 
of  layceliura,  some  long  aud  some  short,  which  are  divided  into  numerous  segments. 


TInfA  lr>E;FumfL«-    >Tjv1-',  S  y-arb  itUl. 


TD-IEIA   FAVOSA. 

Tinea  favosa,  or  favus,  is  a  parasitic  disease.  Us  favorite  seat  is  (he 
scalp,  altliough  it  may  attack  any  part  of  the  body.  It  appears  in  the  form 
of  small,  brigtit  yellow,  cup-shaped  crusts,  which  upon  their  removal  leave 
a  permanent  but  superficial  cicatrix.  These  yellow  crusts  penetrate  the 
hair-follicle  and  destroy  Ihe  growth  of  Ihe  hair.  When  placed  under  the 
microscope  they  are  found  to  consist  almost  enlirely  of  myceliimi  and 
spores  of  the  form  called  Ackoriim  Hehoenieinti,  The  crusts  often  become 
confluent,  forming  a  large  thick  covering  over  an  extensive  area. 

Treatment. — ^The  treatment  is  the  application  of  an  ointment  to  soften 
and  remove  the  crusts,  epilation,  and  anti-parasitic  ointments  sucli  as 
described  for  ringworm. 

TINEA   VERSICOLOR. 

This  is  a  ver}-  rare  disease  in  children.  A  case  seven  and  a  half  years 
old  has  been  reported.    II  is  a  parasitic  disease  caused  by  the  microsporoq 
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furfur.  The  lesions  consist  of  patches  of  fine  yellowish  scales,  usually 
situated  on  the  trunk.  There  are  no  subjective  symptoms.  Parasiticides 
combined  as  in  Prescription  16.  [jago  351,reniove  the  disease  very  quickly, 
but  it  is  prone  to  recur. 

ALOPECIA  AREATA. 

The  nature  of  the  disease  alopecia  areata  has  not  yet  been  determined. 
The  lesion  of  alopecia  areata  consists  of  an  irr^ular  surface  of  the  scalp 
entirely  free  trom  hair  up  to  wlicre  the  long  hair  begins  to  grow  on  its 
edges.     The  appearance  of  the  skin  over  this  spot  is  normal. 

The  diagnosis  is  made  by  finding  a  bald  spot  on  the  head  having  the 
appearance  just  described.  The  remaining  part  of  the  scalp  is  found  to 
be  in  a  healthy  condition  and  well  covered  with  hair.  I 

Alopecia  areata  is  to  be  differentiated  especially  from  tinea  tricophytina. 
In  contradistinction  to  the  sound  and  heallhy-looking  skin  of  the  former, 
we  find  in  the  latter  numerous  short  hairs,  whicli  are  broken  off  through 
the  action  of  the  parasite. 

Alopecia  areata  is  somewhat  intractable  to  treatment  and  runs  a 
rather  long  course,  but,  as  a  rule,  in  children  can  be  cured. 

Treatment. — The  treatment  is  the  continual  application  of  stimulating 
remedies,  such  as  the  following  ointments  of  sulphur  and  tar: 

Pkembii'tiok  21. 
ISetric  Apothteary. 

OrsmToa. 

B  SulphuriB ftjTS    B  Sulphurfi 3I; 

Fetrolati  ,. «o|oO  PetmUti gi. 

M.  H. 

^H  Patw-HiPTioM  £2. 

Mftne.  ApotMecary, 

R   Olpi  cadini 8I7S    8   Olei  p»dini glj 

FelruUci 8o]oo  Pclfolati JL 

X.  M. 

These  remedies  should  be  used  so  as  to  produce  a  slight  nibefaction, 
but  not  inflamnialion. 

PBMPHIQUS  KBONATORDM. 

In  addition  to  the  true  pemphigus  of  adults,  the  pcmptiigus  which  is 
secondary  to  diseases  of  a  debilitating  nature,  and  the  epidemic  pemphigus 
infantilis,  we  at  limes  meet  with  a  form  of  pemphigus  which  seems  to 
be  caused  by  a  parasite  of  the  skin.  These  cases  have  been  described  by 
Blomberg,  but  they  have  not  yet  been  fully  accepted  by  dermatologists, 
and  it  is  well  to  remember  tliat  on  the  delicate  skin  of  infants  and  young 
children  impeligo  contagiosa  may  cause  the  lesion  of  pemphigus  through 
the  activity  of  the  parasite  and  Ihe  great  vulnerability  of  the  skin. 
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\     PEMPHIGUS. 

Pemphigus  is  a  disease  of  a  constitu'.ional  tlmracter,  and  is  represented 
by  large  blebs  and  bu!!*.  It  occurs  at  limes  in  infants  and  cliildren  as  il 
does  in  adulls.  biit  is  very  rare.  Tliere  is  a  fnnn  of  pt-mphigus,  however, 
which  we  have  met  wilh  in  infants  and  children  in  whiih  bnfliu  of  various 
sizes  appear  upon  the  limbs  and  Inink,  and  wliieh  is  not  connected  with 
sypluJis.  It  usually  occurs  in  poorly  nourislied  children,  and  can  coun- 
not  only  as  a  disease  of  ilself,  but  also  as  one  of  the  sequelte  of  debilita- 
ting diseases,  such  as  pneumonia,  rheumatism,  and  oUiers.  When  it  is 
secondary  to  other  diseases  it  represents  a  condition  of  niainutrilion,  and 
in  all  probabilily  is  not  connected  with  the  real  disease  pemphigus.  In 
my  expciencc  this  class  of  cases  is  not  especially  serious,  but  merely 
represents  a  greater  or  less  degree  of  lack  of  vitality  of  the  skin. 

This  fonn  of  pemphigus,  in  which  the  efflorescence  is  secondary  to 
other  diseases,  Ls  not  usually  seen  upon  the  soles  of  the  feet  or  in  Ibe  palms 
of  the  hands,  and  this  is  of  considerable  aid  in  dislinguishing  the  disease 
from  the  bullous  fonn  of  sypliilis. 

Treatme-vt. — Tiiere  is  no  especial  local  treatment  which  appears  to 
benefit  this  condition  of  the  skin,  but  it  soon  disappears  when  the  general 
nutrition  of  the  child  has  again  become  normal  under  appropriate  feeding. 


EPIDEMIC    PEMPHIGUS   XNTANnLIS. 

Where  pemphigus  iklufs  as  an  epidemic  among  inlants  in  foundling 
hospitals  il  is  of  a  more  serious  nature,  and  is  accompanied  by  constilu- 
tiona!  symptoms,  represented  by  fever,  sometimes  lasting  from  three  to 
six  weeks.  In  these  cases  it  is  usually  acute,  but  it  may  become  chronic, 
and  las!,  with  Intervals  of  refurrenoe,  for  many  weeks  or  months.  These 
cases  arc  more  apt  lo  be  fatal  than  the  other  forms.  The  true  ef  idemic 
form  oi  piinilent  pi-mphit/m,  as  it  has  been  called,  is  almost  always  fatal, 
and  in  cases  in  whi.?li  il  is  not  secondary  to  any  other  disease  has  a  grave 
prognosis.  Many  of  Iho  reported  cases  of  this  epidemic  form,  as  well  as 
of  the  other  forms  of  pemphigus,  may  really  be  only  manifestations  of 
the  staphylococcus  invasion. 

DBBMATmS  EXFOLIATIVA  NBONATOBUM  (Rltter'a  Dlseaae). 

In  the  year  1878  Riller  gave  the  first  complete  description  of  the  dis- 
ease ihrm<iii(ta  exfoliallm  neonatorum.  Previous  to  this  dale  cases  of  lliis 
affection  had  been  reported,  but  many  of  them  were  regarded  as  some 
rare  or  unusual  manifeslalion  of  pemphigus.  Riller  studied  and  reported 
the  ciises  wludi  he  saw  at  the  Foundling  Asyluni  in  Prague  from  18fi8  to 
1878.  A  careful  review  of  Ritter's  origuial  observations  of  these  cases 
has  been  made  by  Elliot.  The  majority  nf  cases  were  in  male  infants, 
and  the  moria!ily  was  found  to  be  48.82  per  cent.  The  disease  is  very 
rare.     II  occurred  rarely  before  the  end  of  Uie  first  week,  and  usually 
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appeared  between  tlie  second  and  flie  fidh  week  of  life.  It  was  found  to 
vary  greatly  in  llie  intensity  of  ils  syinplonts.  In  some  cases  a  dry  scaly 
condiUon  of  the  skin  preceded  Iho  subsequent  lesions,  wliich  had  ap- 
parently lasted  afler  the  ptiysioiogical  desquamation  of  the  epidermis  had 
taken  place. 

SvMiToas. — The  first  symptom  noticeable  in  these  cases  was  a  dilTuse 
red.iess,  usually  over  the  lower  half  of  the  face  about  the  mouth,  some- 
times, however,  tH'^nning  in  some  other  portion  of  the  body,  and  at  limes 
being  universal  from  the  bet,'ianing.  This  h>iiem-'iiiia  uf  the  skin  spread 
rapidly,  and  !n  a  few  days  became  universal,  the  extremities,  as  a  rule, 
being  the  last  parts  aflecled.  The  mucous  membrane  of  the  mouth  and 
nose  was  al  times  afl'ected,  and  the  conjunctivie  usually  participated  in  the 
hypuraeniia.  The  color  of  the  elllorescence  varied  from  a  light  to  a  dark 
purjile-red.  As  the  liypenemia  extended  to  new  surfaces,  those  which 
were  first  afl'ected  begaji  lo  desquamate.  This  desquamation  at  times 
gave  no  evidence  of  exudation,  the  epidermis  being  simply  thickened,  and 
the  loosened  epitlielium  separalint;  easily.  At  times  other  lesion.^  appeared, 
such  as  milia,  and  sometimes  the  homy  layer  of  the  skin  was  raised  above 
an  intensely  reddened  base,  and  large,  irregularly  shaped  bullje  fdled  wiUi 
fluid  were  formed.  Alter  the  desquamation  had  taken  place  the  skin  re- 
covered its  nonnal  condition,  occa-sionally  very  rapidly,  bul  it  remaineil  for 
some  lime  rough  and  irritable.  In  Ihe  cases  in  which  Ihere  was  no  exu- 
dation a  longer  lime  was  necessary  for  the  separation  and  n-generation  of 
Ihe  epitlielium- 

Usually  (he  disease  was  found  tn  run  its  coiu^e  in  from  sevan  to  leii 
days.  Relapses  were  sometimes  observed  ten  or  twelve  days  after  the 
firsl  attack,  but  were  always  mild. 

In  typical  cases  the  process  was  unaccompanied  by  any  fever  or  sys- 
temic disliirbances  unless  some  complication  existed.  The  fmictitms  were 
normal,  and  the  wrij;hl  of  the  iiiiant  remained  stalionarj-  or  was  even  at 
times  increased.  The  fatal  cases  resulted  either  G'oin  Ihe  intensity  of  Ihe 
attack  or  from  some  intercurrent  alfection  or  sequela,  such  as  hirunculosis. 
The  disease  is  usually  recc^ized  as  a  local  septic  infection  of  the  skin, 
and  il  would  seem  that  il  should  be  disUntniished  from  the  pemptiigus 
wtiich  tKTurs  ill  the  early  weeks  of  life. 

We  have  seen  bul  one  case  in  which  it  seemed  that  this  dinfEiiosis 
nf  dermalilis  exfolialiva  could  reasonably  be  made. 

Tliih  I'luu-  wiis  a  mull-  inftuit,  who  iil  lh>?  rmirlli  i>r  finii  •in;'  nt  il.s  h(r  |iivsi'nlr-tl  n 

niurkfl  ''oiiilihon  uf  prythptn*  nvunnlnniiti.     Aflfr  »  b-w  ilnys  tliis  trytli n  lHvi<ri  ii> 

de«liiitiiiiili-  sU^flill),  tiul  Miiiii'whnl  liiirr  a  )>n>ni>iini->-ii  d-^niiiililia  ii|>|iviir>'il  iimj  niii  iU 
Miiine  fur  ti  we"k,  Duniiir  Ihi-  ruiirse  "f  IIh-  >liseiise  llitri-  weri'  li'siims  uf  viiriiiiis  kiii'h 
nprrMfiiU'il  liy  ii  lev  piislii|i-s  uiid  biilln-,  liiil  muslly  liy  an  iMti-n»^>-  iTythi-mii,  Tliv 
iMriiiM*  licailiiullt  irri'W  ]i-s?  Iiitfiitip.  ii  iirnriisi-  ili'^ijuiimuljon  IimiL  plitrr,  Htiil  Ihr  akin 
Ihrn  |ir>"'i-"l''il  a  imrnirit  aiiiR-uraiirf.  Diirinic  Ihe  cciiir*'  rjf  liii-  iIIwhsp  thi-  infiint  did 
Mot  •lii.w  liny  I'linKljIiilmiiBl  -lyintiloins,  uinl  iriiJiii-d  wimrwlmt  iti  wi'iirlil.  TUi'  imn-nls 
v>vn>  )i>-<iltliy.  "Imiii!  |i<>iiplr,  with  (C""!!  Iiyiririin'  ■urfiunitintra. 
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DERMATITIS. 

Derniatifis  is  an  iiiflanimati)ry  alTL-clioii  of  Uic  skin,  produced  by  some 
recogiiiKed  causo.  Thi.>  lesions  arc.  as  a  ruli>,  fugitive,  and  with  a  fi-w  ex- 
ceptions an;  not  charaLfcri/cd  by  an  especial  and  peculiar  Torin  of  eRIo- 
resceuce.  The  course  of  the  disease,  and  the  retopiition  of  some  definite 
exciting  cause,  enables  tis  to  distinguish  this  condition  from  others  wliich 
resemble  it. 

Clinically  the  group  may  be  divided  into  a  ilemiaiitig  traumatica,  r/eiTna- 
titii  tejiCTMi/d,  itertiKiiUiv  c«foW<yi,  and  ilcrmaiitis  mcdicmnentona. 

DermatdtiB  Traumatdca. — Dcmiatitis  trauniatica  is  the  term  applied 
to  tlie  local  reaction  which  takes  plane  in  the  skin,  following  some  trauma 
either  slight  or  severe,  such  as  may  result  from  prt^ssure,   friction,    or 
direct  blows.     The  lesions  vary  from  a  simple,  temporary  erythema   to 
deep  and  extensive  ulcers,  as  in  certain  bed-sores. 

DemiatitiB  Vdnenata. — Dermatitis  venenata  is  the  name  applied  to 
those  dermal  lesions  which  are  caused  by  the  external  application  or  con- 
tact of  irritating  substances.     The  inflammatory  condition  may  be  due  to 
simple  meffhmikal  irritation,  such  as  is  sometimes  caused  by  the  lodgement 
in  the  skin  of  small  particles  of  matter;  or  it  may  be  due  to  a  pofWm 
arising  either  from  emanation  of  a  poisonous  volatile  principle  or  from 
actual  contact.     Ii-y  poUmiinff  is  one  of  the  most  common  and  important 
examples  of  tJiis  class  of  afl'ections.     It  is  caused  by  contact  witJi   the 
leaves  of  the  rhiie  toxicodendron.     The  cases  are  most  common  in   the 
autumn,  probably  owing  to  the  (act  tliat  people  are  tempted  to  gather 
the  leaves  because  of  their  brilliant  coloring  at  this  season  of  the  year. 
There  is  some  difference  of  opinion  as  to  the  volatility  of  the  poisonous 
active  principle.      Rhug  venenata,  or  poisonous  oak,  is  another  common 
cause  of  ivy  poisoning. 

Some  of  the  more  important  irritants  which  may  produce  a  dermatitis 
venenata  are  chn/mrobiu,  an  effective  remedy  in  psoriasis,  preparations  of 
carbolic  ticiil,  tnrpeiUiiie,  ioiliw;  mereuiy,  and  dnapls.  There  are  sixty  or 
more  drugs  (White)  cited  as  more  or  less  frequent  causes  of  a  dermatitis. 
Knowing  the  great  delicacy  of  an  infant's  skin,  we  cannot  be  too  cautious 
ill  prescribing  ointments  and  applications,  or  in  seeking  for  the  cause  of  a 
dermatitis  in  some  article  which  is  of  common  use  perhaps,  but  at  times 
an  undoubted  source  of  irritation  tu  the  skin. 

Symptoms  of  Ivy  Poisoning. — The  eruption  appears  generally  within  a 
day  or  two  atler  exposure,  with  redness,  cedema,  and  papules,  which  pass 
rapidly  to  the  stage  of  vesicles,  wliich  may  become  pustular  from  a  second- 
ary infection.  The  course  of  tin-  disi-ase  is  from  two  to  six  weeks.  The 
fece,  hands,  and  genitals  are  especially  liable  to  be  the  seat  of  Uie  disease, 
the  extension  to  other  parts  of  the  body  taking  place  by  means  of  the  hands. 
Diagnosis. — The  lesions  of  ivy  poisoning  resemble  those  of  an  acute 
eczema.  In  making  the  diagnosis  especial  attention  should  be  paid  to  a 
history  of  exposure  to  ivy,  the  time  of  the  year,  the  asymmetry  in  the  dis- 
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tpulions  of  tho  lesions,  and  tho  hislory  of  proviotis  attacks,  and  especial 
siisfeptibility  will  oHun  aid  in  Uic  exclusion  of  other  similar  conditions,  es- 
pecially eczema. 

Treatment. — There  is  no  specific  remedy.  The  Ireatment  is  the  same 
as  iii  an  acute  eczema,  except  that  it  is  well  to  be{;in  by  washing  Uie  skin 
Uiorouglily  with  soap  and  water.  Prescription  27.  pajre  3(io,  may  be  used 
as  a  wash,  and  some  simple  ointment,  as  Prescription  29,  page  ^66,  may 
be  applied. 

Dermatitis  Calorica. — Dermatitis  calorica  is  a  form  of  dermal  iiillam- 
mation  produced  by  the  milder  degrees  of  heal.  The  action  of  the  sun's 
rays  is  the  simplest  and  most  common  type  met  wilh  in  children.  The 
lesions  vary  from  a  simple  erythema  to  vesicles  and  bulla-,  depending 
upon  the  intensity  of  the  heal,  the  duration  of  exposure,  and  the  suscep- 
tibility of  the  skin  in  an  individual  case.  Diminution  of  lieat  may  pro- 
duce lesions  the  character  and  course  of  which  are  very  shailar  lo  those 
which  result  from  an  excess  of  heat.  CAiVA/ains  are  a  common  example 
of  the  result  of  a  dimitiulioii  of  heal.  They  occur  cliiefiy  in  children 
with  feeble  circulation  who  wet  or  chill  their  feel,  and  suddeidy  lieal 
tliem.  In  such  instances  tho  skin  is  red,  soil,  and  bot^y.  The  boggy 
areas  may  breitk  down  and  form  indolent  ulcers,  whit  h  tir"  didicult  to  cure 

Treatment, — The  treatment  of  these  cases  of  dernialiti.s  calorica  is  the 
application  of  some  simple  lotion,  as  in  Prescription  24,  page  361,  or  of 
an  ointment,  as  in  Prescription  29,  page  3G6. 

Dermatitis  Medicamentosa. — Dermatitis  medicamentosa  is  a  general 
term  including  a  t''''^"^  variety  of  lesions  produced  by  the  action  of  certain 

Fio.  90. 


aUlts  Mt-<1l»inirfi(i>Hi  U\  an  lulaiii  nt  cti'Tpii  ninmlo.  tmin  l^•.■  ri<ir>i<r-i-il  mlotliilelralluii  <:t  fiHf 
gntlua  ill  tirvuUOe  "t  l-jtMabium  Lii  thu  ciiurx  at  Uucv  i^}b. 

(Irugi;  administered  internally.     Ammk-  may  produce  an  efflorescenre  ofu 
Vcrj'  comiilex  character  which  may  be  erj'lhemalous,  papular,  urticarial, 
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bullous,  pustiiiar,  and  even  hemorrhagic.  It  may  also  give  risu  to  a  herpes 
zoster,  as  a  result  of  certain  charigt;s  in  the  nerve-endings.  Belladonna 
often  produces  an  efllon'sfemo  of  an  erytheniafuiis  iharaiter  r^setnbline 
closely  that  which  occurs  in  starlet  fever.  The  iWtWiware  especially  likely 
to  cause  an  efflorescence  of  acne.  Tlie  bromidrn  often  cause  lesions  of  a 
papular  or  pustular  character.  Biith  thu  bniniiiics  and  iodides  occasion- 
ally cause  lesions  of  a  most  unusual  cliaracler,  ChlonU,  ditjituUM,  opium 
quinine,  the  milhi/lalen,  and  many  of  the  recent  new  reiucdius  soinetiriifs 
cause  an  efflorescence.  The  erythematous,  urticarial,  and  papular  efflo- 
rescences which  are  seen  at  times  after  the  administration  of  antUoxfin  will 
be  more  fully  described  under  diphlhcria. 

Tbeatment. — The  treatment  consists  in  discovering  and  discontinuing 
the  drug  the  use  of  wliich  is  causing  Uie  irritation  of  tlie  skin. 


BPDAMINA. 


Sudamina  is  a  non-inflannnatorj-  condilion  of  the  skin  caused  by  occlu- 
sion of  tlie  duels  of  the  sweat-glands.  The  lesion  is  represented  bv 
minute  pearl-like  vesicles  occurring  on  the  skin  in  crops,  and  is  not  apt  (o 
appear  in  febrile  conditions.  The  disease  is  of  no  significance  and  require® 
no  treatment. 


ERYTHEMA. 

Erylhenia  plays  an  in:ii)orianl  pan  in  Hie  diseases  of  iiifanls  and  young 
children.     Allhuugh  il  is  one  of  the  most  common  and  readily  diagnosti- 
cated diseases  of  the  skin  ivhich  occur  in  early  life,  yet  at  times  it  is  r]utle 
dilTicult  to  dift'erenliate  it  from  other  disrases.  owing  (o  Ihe  variety  of  its 
forms.    It  may  be  divided  hito  two  broad  classes :  {1 )  Ihe  congcslive  form 
or  erythemn  mmplex,  which  is  caused  by  traumatism  and  by  various  drugs 
mid  is  also  symptomatic  of  Ihe  acute  exanthemata;  (2)  the  inllammatory 
form,  enjtJtana  mnlti/ormc,  whicli  may  affect  any  part  of  the  body  and 
either  small  or  large  surfaces.     It  has,  however,  a  predilection  for  the 
backs  of  the  hands  and  of  the  feet.     lis  lesions  may  be  represented  by 
macules,  or  in  the  process  of  its  evolution  these  macute  may  develop  into 
niaculo-papules,  vesico-papules,  papules,  vesicles,  and  even  bulla-.     The 
lesions  vary  in  size.     The  color  varies  from  bright  red  to  purplish  red, 
and  is  sometimes  very  vivid.     The  delicate  texture  of  Ihe  skin  of  young 
subjects  is  more  likely  to  show  variations  in  the  color  and  the  form  of  its 
lesions  Uiau  is  the  fully  developed  and  stronger  skhi  of  the  adult. 

Erythema  Simplex. — Syhitoms. — The  syniploms  of  the  congestive 
form  are  varied,  and  they  do  not  acconi|iariy  each  luarufeslation  of  tlie 
disease  with  any  especial  n^ularily.  The  slightest  local  irritation,  whether 
from  parasites  or  trauma  of  any  kind,  changes  in  lemperature,  reflex  irri- 
tation from  Ihe  close  conncclion  between  the  digestive  oi^ns  and  the 
skin,  and  many  other  rellex  manifeslalions,  may  produce  the  disease. 

Erythema  Multiforme. — Svmitoms. — In   erythema  multiforme  there 


may  be  pains  in  the  joints  simulating  rheumatism,  malaise,  slight  fever, 
nausea,  coated  tongue,  loss  of  appetite,  and  a  swollen,  tender  skiji.  These 
more  marked  symptoms  are,  however,  ollen  absent,  and  the  lesions  of  an 
erythema  muUiforme  commonly  ajipear  on  the  skin  of  young  subjects 
without  any  special  general  symptoms  accompanying  Ihem.  II  is  better 
in  nursery  jiractirc  nnl  lo  endeavor  to  classify  Uiis  protean  disease  under 
Bpertal  names  which  have  been  handed  down  irom  time  immemorial  m 
the  lext-liooks,  and  which  have  no  particular  sifrnificanee.  Ttiey  have  been 
used  uideflnitcly  by  physicians,  and  the  same  form  of  lesion  is  sometimes 
called  by  one  name  and  sometimes  by  another. 

Treatment. — The  treatment  of  all  forms  of  erythema  is  practically  the 
same.  It  consists  chiefly  in  the  application  of  a  simple  powder  of  oxide 
of  zinc  and  siarcJi.  and  of  a  lotion  consisting  of  either  lime-water  or  rose- 
water  in  wiiicli  calamine  and  oxide  of  zinc  are  suspended. 

PaEscaiPTios  MS. 

Sfetrie.  Apnthftitr^. 

Gnrnms. 

B   Zinci  oxiji. 715  B   Zinci  oxidi jH; 

Amjli  Uidoi 6O1O  Amyli  Iriliei Jii. 

H.  *  M. ■ 

8. — Tot  external  application. 

pRKBommoN  "4. 
Metrif-.  Apotheciay, 


Omnuua. 


H   ZiiK'i  ••xidi, 

CuluiuinK  pni't«nUe. .    ..... .Mt       T 

Aquw  caloU  , 2411 

H.  M. 

S. — Fur  uitumal  a|ipli<'iitiuu. 


U  Zini'i  Kildi, 

a  OaliimiiiH'  pni'piimbe U   ^u; 

(I  A<iuii!  ciilcii* 5  *''''■ 


ERYTHEMA  INTERTRIOO, 

This  is  a  congestive  form  of  erythema.  It  Is  represented  in  Plate  HI., 
A.  opposite  page  77.  This  form  of  erjthema  is  that  which  occurs  in 
infants  in  (he  folds  of  the  jin>ia,  neck,  and  axilla;,  Tlie  lesion  lias  already 
been  described  under  erythema  simplex.  Napkins  soaked  with  urine  and 
allowed  tn  remain  for  some  time  without  being  chant^ed  are  a  frequerd 
cause  of  this  londilion. 

The  treatment  is  lo  keep  the  skin  clean  and  dr>'  hy  llie  apjtlicatioa  of 
a  Bini]jle  powder.  No  soup  or  waler  should  lie  used  on  the  parts  alfected, 
but  in  its  place  equid  purls  of  lime-water  and  wali-r  can  be  used  for  wash- 
iiijr.  One  of  tlie  most  cITeclive  means  of  Ireallnp  inlcrtrit'o  is  by  ihe  use 
of  rarnm  nil  (equal  jiarls  oriinie-water  and  linseed  oil),  applying  it  with  a 
piece  of  cotton  alter  each  change  of  the  diapers.  Applications  of  black 
wnsb  lire  nften  officienl. 

In  the  more  severe  forms  of  this  disease,  in  which  the  erjthemalous 
condition  has  become  erzcmatnus,  and  wlu-re  Ihe  skin  in  the  folds  of  thi- 
Iffolns,  (if  till'  nerk,  or  of  Ihu  nxillii.'  shows  Assures  and  the  moi^t  con- 
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dition  n-itri'soiifwl  !iy  cczniia  iituiliilaiis,  an  application  of  boracic  a  'A 
|)owiivi'  is  fl1ii-u<'iuiis. 

tSBYTHmSA.  NODOST7M. 
AnofhiT  fi>nii  of  erythema,  lalleii  orytJK'iiia  nodosum,   is  a   disease 
which  is  closely  allit-d  to  erythfina  iriultiforziio.    Tiie  general  chaiacter- 
istits  and  symptoins  of  erythema  nodosum  are  well  represented  in  the 
followinff  case : 

A  litll.;  tfirl.  llvn  y.MM  nhi.  w»a  perfeclly  w.-ll  until  two  daya  before  she  came  under 
obwn-atioii.     At  fhut  lim.^  kIi"  U-^n  to  have  liiss  of  apjiclite,  fever,  and  malaiae-  fcl 
lowed  liy  jKiin  in  bolU  Iwr  li-ira.     Folliiwinn  lln-w  tviii-ral  Eiyuiptams  an  efnoreacen 
appeiimi  in  various  iiUvn-s  on   ln-r  leiw.      11  van  friUM<)  almvo  and  helow  the  knees    b  t 
moHtly  ov«r  the  tiliiif  and  vxichdiii)?  down  as  fir  ns  tin-  ankliii.    These  leaiana  were  fmm 
1.2  lo  2.S  rin.  (J  to  1  imh)  in  diiimrt.T,  and  wt-n'  of  a  w.uivwhat  irregulu-  elltDtical 
outline.     Thiry  wt-re  of  an  erylhcniatoiis  tyjin  and  liad  ii  delicate  pink  color.      Thn     u- 
over  the  InMioiia  naa  hot  in  coiniiariwtii  wtlh  Ihi'  unafTiTliil  portions  of  the  .n„  „__      , 
them.     The  lesiona  wit.-  li-ndi-r  nn  pn^uri',  and  tlii-ir  tissui'S  were  siiinewhat  indurated. 
so  Hint  tin;  f.'.!ling  Wiis  that  of  ii  lianl,  nised  swiillinn.  ^ 

Tin;  disease  is  sdf-liniited,  Iml  is  irrtynliir  in  its  coureo.  It  usually 
disappears  in  alniiil  two  wi-ekn.  lis  cause;  h  not  known.  The  trt>atnient 
is  simply  jiallialivt;. 

BRYTHEUA    XnfnOA.TUM— UBTIOAIUA. 

Nettle-Bash,  Hives. — Tliu  term  urticaria  Iuls  hiMin  applied  to  an  efflo- 
rescence characterized,  as  a  ruli',  by  wh(;als,  which  appear  suddenlv  and 
disappear  (juickly.  It  is  accoiiipaiiied  by  intense  itcliing  and  burninir  and 
may  show  itself  on  any  jiarl  of  the  skin,  in  lesions  either  small  or  laica 
in  number. 

It  is  commonly  caused  by  irritutiori  uf  llie  pu.sln)-onteric  tract.      The 
dist^ase  may  end  in  two  or  tlint!  dayn,  bnl  usually  Ia.><t3  for  some  weeks 
and  may  become  chnnuc;  il  is  essentially,  litiwover,  uti  acute  affection 

If  the  lesion  has  been  severe  lliere  may  be  slight  des(|uamation  but 
this  is  rare.  Sometimes  there  may  be  only  one  allark  ;  aj^n  thei«  mar 
be  relapses,  and  in  some  fMrnis  and  in  certain  skins  il  may  occur  from 
year  to  year. 

When  seeking  for  the  cause  of  an  onthn^ak  of  urticaria  it  is  ticccssarr 
to  iuveslifralc  carefully  na  In  whelher  Iheie  has  bei']]  an  error  in  diet.  In 
children  some  simple  ariicle  of  food  may  cause  an  urlicaria  to  appear 
just  as  in  some  adults  Ihe  disease  oceui-s  from  an  idiosyncrasy  which  pro- 
hibits them  from  ealing  oyslei"s,  lobsters,  sirawberries,  or  certain  other 
articles  of  diet.  Again,  in  some  in<li\"idnalfi,  cerljiin  drug's,  such  as  chloral 
bromide  of  potash,  chlorate  of  |)ntasli,  and  belladonna,  may  cause  the 
dennal  lesions  of  urlicaria.  The  wheals  of  uriicaria  fivijuently  occur  as 
a  symjitom  in  the  course  of  various  diseases,  such  as  sciibies,  or  may  be 
caused  by  the  bites  of  insects. 

Treatjikst. — ^Thc  treatment  should  be  directed  first  to  the  removal  of 
the  cause  of  the  dennal  irritation.     When  this  cause  has  been  removed 
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the  dermal  lesions  will,  as  a  rule,  disappear,  unless  slill  further  irritation 
has  been  prnduced  by  scratching  llio  lesion  or  by  its  being  loo  severely 
eated  by  the  physician. 
The  diet  should  be  milk  for  a  time,  and  experiinenls  should  be  made 
^Ih  dilTercnt  articlps  of  food  to  see  which  one  may  canse  this  especial 
form  of  irritation.  The  bowels  should  be  carefully  regulalod.  The  local 
applicalions  consist  of  remedies  to  relieve  the  itching  and  burning,  in  the 
wearing  of  unirritaling  clolhing  and  soil  linen  next  llie  skin,  and  in  a 
powder  of  starch  and  zinc,  made  as  described  on  page  'Ml  frequently 
applied  to  the  lesions  at  intervals  during  the  day.  When  the  itching  is 
extreme,  anti-pruritic  lotions  and  ointments  should  be  used,  as  in  the 
jUowing  prescriptions : 

PRKSCRIPTIOW    26. 

Metrit.  Apothecary. 

Gramma. 

Pulv.  ealamiinD 7|5  B   Pulv.  calamine 3H; 

Aq.  calcis SWjO  Aq.  culcis 3  viii ; 

Acilli  carbolici 187  Acidi  iiarboliei je». 


M. 


H. 


When  this  hition  is  not  sufficient  to  allay  the  irrilation  and  when  tlie 
jrningis  extreme,  the  following  ointment  can  be  applied: 

Prescription  'JI6. 

Apolhtaay, 


Mtlrit. 


B   Menthol. 
Adipia. . . 


Gramma- 
..      Illll 
..  3U0 


R   Mimtliol gr.» 

Adi(iu Jl. 


ECZEMA. 
Eczema  is  a  disease  of  the  skin  which  plays  a  much  greater  role  in 
Jfancy  and  early  childhood  llian  in  atiy  other  period  of  life.     It  is  ollen 
Bry  dillicull  to  cure.     Even  in  the  mildtr  forms  of  the  disease  we  should 
be  cautious  about  giving  too  favoraJ)le  a  prognosis  at  first,  for  the  disease 
[Miy  exlcnit  and  invulvr  new  areas  of  skin. 

pATiroi.ouii.*!.  Anaiokv. — The  jialhological  changes  which  occur  have 
been  designated  by  rerlain  descriptive  names,  such  as  ccznim  frylhematijuum, 
gcniTiilly  seconitary  to  oIIut  lesions  ;  cnniia  papulfisum,  which  ni;iy  In-  a 
terminal  or  merely  Becimilary  slageofllieprocess;  rc:diirt  i-rxirnl'Mnan,  which 
is  never  primary,  but  is  preceded  by  a  pujiular  stage,  and  iriay  end  as  such 
or  pa.<i,s  on  to  the  more  advaiired  h-sioiw  ;  fczi'via  jiiwliidijiii,  or  "  weeping 
eczema, "  in  which  Ihi"  vesicles  form  large  blisters  cotitauiitig  sero-puruletil 
or  eero-hemorrhagie  conlenis  which  ^xudu  and  form  crusts ;  rrn^iri  puMa- 
liiHum,  which  may  bej;in  lis  a  primary  lesion  or  develop  secnndiirily  lo  Mie 
Vi-siciitiir  or  mudidaiis  singe  ;  and,  linally,  ri-zi-ma  mjiuundtnuu,  which  is  never 
imnry,  bul  n-prcsenls  the  final  stage  of  Ihc  pathological  process  in  which 
^e  epidermal  scuhti  an-  thrown  o(T,  li-aving exposed  a  dry,  llchy,  reddened 
kin.  Ader  n-solulion,  cicatrices  mrt'ly  occur,  unless  from  severe  secondary 
sngva. 
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-,yMProHs.--Ci.n.ca  ly  the  disea.se  may  be  divided  i,Uo  (ho  aJ^^T 
characlemed  by  «  sudden  onsel,  short  course,  and  froquent  rc-c-urn^nce™ 
any   of  the  l>atholog„:al  conditions  just  mentioned;  ai>d   by   the  cAr.1 
f„ri.>.  «hifh  represents  the  more  characteristic  lesions  of  cell  infiJlrafion 
a„d  thickening  of  Ihe  sliin,  scaling,  fissures,  and  ulcere.     Tlie  disease  mav 
begin  as  an  acute  or  as  a  chronic  process,  starting  as  an  enthen.a  or  as 
isolated  and  grouped  paj.ules,  vehicles  or  pustules,  either  singly   sinml 
laiieoiisly.  or  in  succession,  resulting  in  redness,  oozing,  scaling  c'nisfinK 
and  iiilillraUon.     The  intense  itching  and  burning,  wilhout  lendemess  a^ 
the  important  and  characleristic  points  serving  to  distinguish  (he  rondiUon 
from  a  dermatitis.     The  disease  may  be  dirided  into  two  types,  reaimtai  or 
local  cczeino  and  unhvrml  &izeim. 

Regional  Eczema.— The  most  common  form  of  regional  eczerna  oc- 
curring in  infants  and  young  children  is  localized  on  the  /««-,  and  com- 
monly extends  to  the  wrL  This  form  is  especially  distinctive  of  infancy, 
and  is  frequently  verj'  intraclable.  No  one  form  of  treatment  or  kind  of 
application  benefits  every  case,  bid  one  remedy  after  another  may  have 
to  be  (ried.  As  the  infant  grows  older  this  fonn  of  eczema  passes  away 
of  itself  and  is  not  apt  to  return. 

Many  instances  of  local  eczema  produced  by  some  Irrilation  at  or  near 
the  place  alTected,  or  perhaps  in  an  entirely  difierent  pari  of  the  body,  are 
met  with  in  children.  This  is  usually  called  itjU-x  ivzeuui,  an  example  of 
which  may  be  found  in  the  irritation  of  Ihe  scalp,  such  as  occurs  from 
pediculi.  from  which  a  local  rellex  eczema  may  develop  on  the  back  of  the 
neck. 

Other  varieties  of  regional  eczema  are  limited  to  the  ^«,  giving  rise  to 
swelling,  puslules,  funmrles,  and  nuijuiictivitis.  a  condition  which  mav 
easily  be  mistaken  for  er)'sipelas,  but  shows  no  tenderness  and  itches 
badly.  The  ears,  gen!tal«.  hgn,  feti,  and  hand»  may  all  be  tlie  site  of 
eczematous  lesions. 

Univereal  Eczema. — Attacks  of  universal  eczema  may  occur  in  chil- 
dren as  they  do  in  adults,  and  are  ofien  verj'  intraclable.  The  lesions  arc 
essentially  the  same  as  in  regional  eczema,  but  differ  in  thai  iliey  are  more 
universally  distributed, 

Treatment. — The  importance  of  the  treatment  of  eczema  does  not  de- 
pend so  much  on  any  particular  ointment  or  drug  as  on  the  method  of 
applying  the  remedy.  The  principal  indication  is  to  keep  the  child  quiet 
and  the  skin  five  from  the  irritation  of  scratching,  thus  allowing  it  to 
recover  its  vitality.  At  times  11  is  necessary  to  strap  the  child  on  its  back 
in  bed  and  to  have  a  nurse  in  constant  attendance  until  Ihe  more  irritable 
stage  of  the  disease  has  passed  off.  Scratching  the  lesions  even  for  a  few 
moments  may  retard  the  recovery  for  many  weeks. 

If  necessarj'  in  the  early  hours  drugs  of  a  soothing  nature  may  be 
given  to  prevent  undue  nenous  symptoms.  The  nurse  should  be  gentle, 
and  should  endeavor  continually  to  divert  the  child's  mind.     The  treat- 
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ment  consists,  fhen,  first  in  allaying  thp  itching  by  local  applicalions,  and 
of  so  covering  llii?  part  alTi'cli'd  that  si  ralching  is  impossible.  It  is  ofleii 
necessary  to  pin  tlie  sleeves  of  the  dress  to  the  napkin  or  to  iniinobilizo  the 
elbow  joint  by  ligiit  splints,  made  of  card-board,  so  that  the  hands  cannot 
reach  any  exposed  surface.  Tlie  disconifcirt  from  tlio  restraint  will  soon 
pass  away,  and  tiie  method  of  treatment  is  not  cruel.  Certain  general 
precautions  should  be  obsprved.  Heat  and  execss  of  cold  should  be 
avoided,  and  the  clothitig  should  be  thin  and  as  non-irrilatinif  as  possible. 
The  physical  condition  of  the  child  should  be  carefully  investigated  in 
regard  to  the  urine,  blood,  bowels,  appetite  and  initrition.  and  appropriate 
symptomatic  treatment  should  be  given. 

DruffK. — Drugs  may  be  administered  aa  washes,  powders,  and  oint- 
ments, but  never  as  tinctures,  in  the  acute  fcniifi  of  eczema.  Water  should 
never  be  used  in  llie  treatment  of  acute  eczema.  The  list  of  drugs  is  long, 
and  only  a  few  of  the  more  important  ones  need  be  mentioned.  A  sim- 
ple powder  of  starch  and  zinc  oxide,  such  as  is  given  on  page  361,  will  be 
found  most  useful  on  nioLst  surfaces.  In  all  acute  cases,  and  as  an  aiiti- 
iruritir.  the  following  prescription  will  be  found  of  value. 

PHESCRIPTIUK    27. 

ApiitAefu/y. 

K   Zinci  onidi jw; 

Glyi'criiii g  i ; 

Addi  cnrtxilid  (xUlaJ S*") 

AqiliF  cnlria. q.«.  nd  .^  viii, 

M. 


Metrit. 
B   Zinci  oiiiii 15  00 


Glyt-eriai 3 

Aind.  carbol 

Aq.  caliiif q.t.  ad  340 

U. 


7-i 
00 


Calamine  may  be  used  in  the  above  prescription  in  place  of  the  oxide 
of  zinc,  as  in  Prescription  25.  on  page  3G3.  and  it  is  often  desirable  to  add 
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60  c.r.  (■>  ounces)  of  camphor- water  to  replace  an  eqtial  quantily  of  lime- 
wnlcr.     Another  ointment,  which  we  \w  fxlensively.  is  made  by  mixinn 
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one   ounce  of  bismulh  subnitrate  willi   one  mmce  of  agnJne,  and  tht*n 

thinning  it  out  with  two  ounces  of  linie-MutiT.     An  ointment  of  sulphur 

and  oxide  of  zinc,  1.88  grammes  (J  drachm)  of  each  lo  30  grammes  (1 

onnrc)  of  vaseline,  is  very  useful  in  eczema  of  tJie  scalp,  or  the  bismuth 

ointment  is  equally  efficarious. 

In  the  treatment  of  the  dry,  scaling,  infiltrated  fonn  of  chronic  eczema, 

when  there  are  no  excoriations  or  acute  lesions,  the  following;  prescription 

of  White's  may  be  used. 

pRKsrsimOH  28. 
Metric.  ApothKory. 

Qmunu. 
B  Sapo  viridi*,  8  8»po  viridia, 

Alcohol    UM  Alcohol M   jij  ; 

Filter  and  add 
Olviudini 3**-J- 


Filler  and  add 

Oleicadini 16-30 

H. 


H. 


In  very  severe  forms  of  chronic  eczema  which  do  not  yield  to  local 
Ireatmcnt,  one  should  try,  wilh  caution,  the  effect  of  Uie  small  doses  of 
Fowler's  solution,  U  is  occasionally  an  effeclive  adjunct  to  local  applica- 
tions. 

Fig.  97  represents  a  case  of  eczema  of  the  scalp  and  face  which  Ulus- 
Irales  the  disease  very  well. 


They  consisted  of  papules,  pus- 


Pio,  PS. 


The  lesions  were  conRned  lo  the  hend  and  fiire. 
lules.  crusts,  some  etcorialed  pntvhes  ciiused  by 
scratching,  and  a  thick,  rather  (Edematous  con~ 
(iilion  of  the  skin,  especi.illy  around  llie  lips, 
nnse,  and  eyes.  Tlie  hair  was  cat  OlT,  and 
various  lesions  were  found  on  tha  SC^p  ;  in  cer- 
tain parts  of  the  scalp  n  reddened  moiiil  con* 
dition,  cilled  eciema  rubrum.  was  found. 


The  Irealment  was  at  follows:  the  crueils 
and  (he  thiekent-rl  tissue  of  the  face  and  sc&lp 
were  tirst  soFlened  by  meuns  of  n  poultice.  Alter 
the  larger  cruslB  hod  becD  removed,  a  mask,  as 
shown  in  Fig.  9S,  woe  applied  lo  the  f;tce  and 
scalp.   The  inner  surface  or  tliii  mask  was  Ihirkly  spread  with  iiie  I'oilowing  ointtiieni  i 


ML-tllud  uf   lEVHtlJlg  ei:».'UufcixJ'ktlK 


Metrie. 

B  Uni^cnti  linci  oxidl, 

Lanulini 

U. 


pRSBtTRIPTIOS    29t 

Ommna. 


Apolheeery. 


.U  SU 


B   TJnguentl  sinci  i:>iidi, 
UO  Lmmllni 


»»  S*. 


An  interesting  complication  of  universal  eczema  which  may  at  limes 
arise  is  illustrated  in  the  following  case  : 


A  girl  came  lo  the  hospital  to  be  treated  for  torlicotlis.  The  h'?aJ  was  drawn  to 
(he  telt  sido  and  she  could  not  slraighlen  It  This  condilion  had  htsled  for  many 
months. 
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On  exaniining  Ihe  child  we  found  Ihal  she  hail  l!i'.'  ubu^iI  universal  pc«emn  i.f  a 
chronic  type  afTei'liTig  the  henJ,  Tiim,  and  exIremiUe.i.  On  examining  Ihe  nei'k  we 
111  a  number  of  enlargi'J  U-inliT  lymph- iiuJf«.  These  cnlnr(reil  rindi's  were  I'videnlly 
Pil  hy  mflex  irrilafiiiii  fn-iii  Ihf  eojL-nia.  iiiiil  were  Ihi?  cause  of  llie  lorliri)llis, 
She  iviis  Irealed  wilh  liie  zine  oiide  oiiiliiieii)  ( P  rescript  in  ti  2!l)  nnil  llie  usual 
liandin!*  ninl  ninhk,  mid  in  a  slmrl  lime,  iilPiciugh  Oil-  rMeiua  was  imt  enlirely  cured, 
lhi>  irrilalinn  in  connM-lion  wllh  il  had  been  so  much  les^^ned  that  the  glands  of  the 
neck  grndually  sulisided  and  diaiipiwari-d.  iind  llie  rliild  w.is  ahle  In  hold  h^r  head 
straight, 

We  are  often  asked  wlu'Lhcr  tlu'  uczoma  ul'  nifanU  is  conlaginiis.  We 
have  seen  inslaiirps  wlit-rei  ho  nurse  who  was  tiikingcareofapascof  eczema 
developed  the  disease  on  hLT  hands.  The  lesions  were,  however,  ap- 
parently caused  by  washing  the  infant's  napkins,  as  her  hands  were  cured 
by  local  Ireatment,  and  the  subsequent  use  of  rubber  gloves  while  washing 
the  napkins  prevented  her  from  a^n  contracting  the  disease.  Cases  of 
this  kind  give  rise  to  the  idea  that  eczema  is  contagious,  but  the  proba- 
bility is  Ihat  they  are  simply  cases  of  arUficial  dermatitis  caused  by  irri- 
tating substaiices  of  various  kinds,  and  that  there  is  no  especial  germ 
which  causes  eczema.  We  can,  therefore,  say  that  the  disease  is  not  con- 
tagious, and  that  simple  cleanliness  and  protection  of  the  hands  by  means 
of  rubber  gloves  are  all  that  is  necessary  to  prevent  the  disease  being 
contracted. 

PSORIASia. 

Nothing  is  known  of  the  real  cause  of  psoriasis.  So  tar  as  we  can 
ascertain,  it  is  not  dependent  on  any  micro-organism.  When  Ihe  disease 
is  well  developed  the  diagnosis  is  very  simple,  snd  ils  lesions  correspond, 
as  a  nile,  to  those  which  are  commonly  mel  with  in  the  adult.  It  boguis 
with  small  papules,  which  almost  immediately  become  covered  with  scales. 
These  scales  have  a  pearly  white  color,  and  on  rcmOTing  tliem  we  find  a 
bleeding  surface,  showing  that  they  are  more  closely  connected  with  Ihe 
corium  than  is  the  case  in  other  diseases  in  which  desquamation  takes 
place,  such  as  dermatitis  or  scarlet  fever. 

The  efflorescence  of  psoriasis  is  general,  and  is,  as  a  rule,  marked  on 
[he  elbows  and  knees,  for  in  these  places  the  lesions  coalesce  and  the 
scales  are  especially  thick. 

We  have  noticed  in  the  psoriasis  of  children  ttiat  the  type  of  Ihe  disease 
[oflen  so  mild  Uiat  we  can  scarcely  l)elii>ve  we  are  dealing  with  the  same 
arfeclinn  Ihat  we  are  accuslonud  (o  sec  in  the  adult,  hi  some  ruses  a 
few  lesions  scattered  here  and  there,  i-specially  on  Ihe  buck  ovt-r  the  scap- 
ulae, will  be  all  Ihat  represent  flie  disease,  and  are  easily  cun-d.  even  dis- 
appearing of  Ihrmselves  in  a  few  monlhs.  Besides  arTerting  the  trunk 
aiid  exlremilies,  the  efllnrescence  may  onnir  on  Ihe  scalp,  psperially  along 
the  edge  of  llie  hair  on  the  foreliead,  but  tin-  disease  is  not  very  common 
on  the  fare.     Psoriasis  is  apt  lo  recur  even  at  intervals  of  year^,  so  that 
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we  cannot  say  that  it  can  be  absolutely  cured,  although  at  times  it  max 
disappear  under  treatment  and  never  n'turn. 

Theatment, — ^The  treatment  of  psoriasis  in  children  should  be  milder 
in  form  than  that  employed  in  treating  the  adult.  In  the  above  case  an 
ointment  of  chrysarobin  applied  to  the  lesions  in  the  evening  and  washed 
olT  with  soap  and  water  in  the  morning  was  used,  there  being  no  treat- 
ment during  the  day. 

Prewription  30. 
Metric,  ApiitAerarit 

liimmnu. 

R   ChryBarobini 0160        H   Chrrtanihini irr  x- 

PetraUti 80100  Petrr)Uti «• 

M.  M.  ■  ■    3  ■ 

This  ointment  stains  the  skin,  but  not  permanently.  II  should  never 
be  applied  to  the  (ace  or  the  scalp,  and  should  be  used  wilh  f^reat  care  as 
it  causes  on  some  skins  considerable  irritation,  and  at  times  a  severe  der^ 
matitis.     With  ordinary  caution,  however,  this  need  not  occur. 

In  intractable  cases  in  which  this  milder  form  of  ointment  is  not  efO- 
eacious,  the  strength  may  he  increased  to  1  or  1.5  grammes  (16  or  20 
grains)  to  the  ounce. 

It  should  be  remend>ered  that  chrysarobin  stains  the  clothes  black  in- 
delibly, so  that  old  sheets  and  night  apparel  should  be  used  while  the 
treatment  is  being  carried  out. 

In  place  of  this  ointment  one  can  use  on  espwially  irritable  skins,  or 
on  the  face  and  scalp,  the  following  presiTiptiori  of  sulphur  and  tar : 


Prbm.hiitiiin 

31. 

Melnr. 

'inLtUDlAr 

.  Iji'idiiiiirii, 

• 

Sulphuris  . . 

37.S 

K 

Sulphuria 

3  » : 

Olei  (-admi. 

1 

87 

Iilfi  (wlini 

'         3  BS 

AHipif" 

SO 

no 

.AdipiM 

3i. 

M. 

M. 

Intractable  cases  may  sumetimes  he  cuivil  by  pnidininn;  .,.,  artificial 
(ieriuatilis  by  means  of  t-xpusure  to  the  ray.s  nf  sun-lijilil.  A  similar  effect 
is  produced  by  repeated  exposure  to  X-rays. 

PRUBIOO. 

Prurigo  occurs  in  two  forma  in  infants  and  (liildren. — ( I )  jmiriffo  mUia 
iu/antiliii  and  {'2)  jiriinijojiro.!-. 

(1)  Prurigo  Mitis  Infontilis. — Prurigo  nittis  infantilis  ociiirs  in  inlants 
two  or  three  mnnllis  old,  and  may  last  for  simie  yours.  It  is  closely  allied 
to  papular  erythema,  but  is  more  chronic  and  has  a  greater  tendency  to 
recur.     It  is  very  rare  in  America. 

Symptoms. — It  begins  with  little  nodular  inliltralions,  especially  marked 
on  the  anterior  surface  of  the  extremities,  and  is  a''(ompanied  by  gfcat 
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itching.  II  may  appear  on  the  face.  It  does  not  lead  (o  an  infiltration  of 
the  skin  or  to  (he  formation  of  pus. 

Tbeatmest. — ^The  treatment  consisis  in  remedies  lo  relieve  the  itohint: 
and  allay  the  erzenia  witb  which  it  is  usually  complifated. 

(2)  Pnirigo  Ferox. — In.itead  of  this  mild  form  a  more  severe  type  of 
prurigo  occurs  al  limes.  This  latter  form  is  far  more  serious  in  its  symp- 
toms and  in  its  prognosis,  and  may  continue  through  hfe.  The  disease, 
which  is  charactL'rized  by  the  sarnt-  dermal  lesion  as  ilial  just  described,  is 
progressive  from  the  beginning;  it  usually  starts  on  the  legs,  and  the  skin 
becomes  thicker  as  it  descends.  The  effiorescence  is  accompanied  by 
eulai:ged  glands,  especially  in  the  inguinal  region. 

The  disease  is  rare  in  America,  but  is  common  in  Gennany. 

Its  etiolc^y  is  very  obscure,  and  it  is  a  most  intractable  chronic 
affection. 

Tbeatment. — The  treatment  is  palliative. 

For  the  extreme  itching  caused  by  the  papules  an  application  of  the 
following  ointment  may  be  used : 


Mrtric. 


pKiacRiPTios  82. 

aiamnu. 

100 


Apothctary. 
B   Uaguenti  dlncbyli. 


B   Un^uenti  diachjli, 

PeWolei 148000  Petroici t>  S >- 

M.  M. 

S. — To  bo  applied  on  flannel  three  limt*  ■  doy  for  lun  miaule*.  nnil  to  be  followed  by 
the  appUcati-~>n  of  ihia  ointment : 

PRISCSIFTIUX    33. 

Metric  Apothteary. 

Ommmm. 
B   Uiigui'iiti  diocbyli,  I         B   Unguenti  diBchirIi, 

Pelrututi U  80|00  Petrolaii M.  i\- 

M.  M. 


If  there  is  much  infiltration,  sapo  viridis  should  be  applied  at  night 
and  washed  off  the  next  morning.  It  must,  however,  be  used  with 
caution,  as  it  is  very  irrilaling. 


HERf ES  ZOSTER 

Herpes  zoster  is  a  disease  which  aU'ecIs  both  children  and  adults.  Thi-> 
cause  of  the  disease  has  nol  as  yet  been  delennined,  but  il  is  a  condition 
closely  connected  wilh  the  nerves. 

Symptoms. — The  general  symptoms  of  herjies  zoster  are  fever,  tnss  uT 
appetili-,  and  pmn  in  some  part  of  the  head,  trunk,  or  extremilles.  The 
pain  is  always  located  in  the  course  of  certain  nerves.  In  some  cases, 
howevpr,  the  pain  and  constitutional  symptoms  are  absent> 

One  of  the  characterislii's  ol  the  eniorescence  is  that,  as  a  rule,  it  is 
unilateral.  II  is  extremely  ran-  for  the  alTeclion  lo  be  bilatenil  and  to  ex- 
tend around  the  body.  Cases  of  this  kind,  however,  have  occurred,  and 
do  nol  seem  to  be  any  mon*  severe,  except  that  largeraurfaces  are  affected, 

2-1 
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than  where  Ihe  alTertion  is  nnilaleral.  The  rharacler  of  the  eRlorescenee 
b  essentially  vesicular,  and  is  to  be  differentiated  from  varicella,  wtiich 
miglit  be  iHTonipanied  by  the  same  general  symptoms  and  is  also  tsscn- 
tially  a  visiiiilur  disease.  The  ofllorescencc  of  varieellii  is  general,  is  not 
limited  tu  any  special  distribution  of  the  nerves,  nor  is  il  painful,  whilt;  the 
efllureseenee  of  herpes  zosler  is  limited  to  the  dislributiun  of  n  spt-cial  Bet 
of  nerves.  The  vesieles  become  somewhat  pustular,  and  soon  erusls  are 
formed. 

The  disi'ase  runs  a  definite  course  of  about  fourteen  days,  and  from 
the  beginning  is  accompanied  by  considerable  pain,  allhonyh  accorJin;,'  la 
our  obsen'alions  the  pain  is  not  so  severe  in  children  as  in  adults,  nor  is 
the  itching  so  annoying;. 

Fm,  M. 


Showing  the  Ictloni  vt  hcrp™  rmlcr  In  a  girl  nf  1  voan 

DiAKNOSis. — The  diagnosis  uf  Lliis  disease  is  very  easily  made  from 
Uie  general  symptoms  of  pain,  fever,  and  malaise,  in  conibinalion  witli 
Ihe  eharacterislic  efiloreseonre,  and  we  al  once  Itnow  with  what  diseaso 
wo  are  dealing,  for  no  oilier  affection  of  the  skjji  has  so  definite  a  distri- 
bution. 

Pbockosis. — The  disease  is  usually  benign  in  children,  but  the  case  of 
a  child  four  years  old  who  died  during  an  atlaik  of  herpes  zosler  without 
other  assignable  cause  has  been  reported. 

TiiEATMENT. — Tlie  treatment  is  simply  palliative.  What  we  are  accus- 
tomed lo  do  is  lo  regulate  carefully  the  child's  diet,  as  we  would  in  any 
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disease  witli  general  constitutional  symptoms,  and  to  endeavor  by  the 
appiiration  of  lotions  to  allay  the  pain.  Snuiftinii-s  uit-roly  a  simple 
powder,  sucli  as  tlie  prescription  on  page  361,  is  sufficient  to  allay  Ihe 
local  symptoms. 

PITYRIASrS. 
Pityriasis  is  a   term   that  is  now,  like  the  word  liehen,  seldom  used 
without  an  accompanying  adjective.     There  are  two  recognized  forms  of 
the  affetlion. 

(1)  Pityriaaie  Eubra  is  a  rare  disease  in  children,  characterized  by 
hypenemia  and  line  scales  aflecling.  as  a  nile,  tlie  whole  cutaneous  sur- 
face. It  may  be  allcnded  with  prreat  constitutional  disturbance  and  lead 
to  death.     Its  duration  is  always  uncertain. 

(2)  Pityriasis  Maculata  et  Circinata,  or  PityriasiB  Boeea,  affects  cliil- 
dren  as  well  as  adults.  It  appears  in  the  form  of  small  patches  of  scales 
scattered  over  the  trunk,  legs,  and  arms.  These  patches  either  spread 
peripherally  or  unite  to  form  larger  patches  while  the  centre  undergoes 
involution  ;  we  thus  see  a  reddish  scaling  border  and  a  characteristic  yel- 
lowish centre.  There  may  or  may  not  be  great  prurilB  accompanying  it. 
In  Vienna  \his  affection  is  still  regarded  as  a  form  of  ringwonu,  a  posi- 
tion (hat  cannot,  however,  be  maintained.  Its  etiology  is  obscure.  It  gets 
well  spontaneously  in  from  two  to  ten  weeks,  and  is  best  treated  by  mild, 
soothing,  and  anti-parasitic  applications. 


VERRUCA 
Vemicae  (warts)  are  circumscribed  outgrowths  of  Ihe  papillte  of  Ihe 
skin  Willi  an  accompanying  increase  in  the  thickness  of  the  epidermic 
layers.  They  are  common  in  children,  especially  on  the  hands,  and  Ihe 
old  view  tJiat  they  are  conla^ous  and  aulo-inoculable  has  gained  many 
adherents  of  late.  They  are  of  various  aspects  and  shapes,  and  may  be 
treated  locally,  as  a  rule,  with  success,  although  some  are  quite  obstinate. 
The  most  efficacious  method  of  treatment  is  to  paint  each  wart  with  a 
solution  of  Halicylic  acid  in  flexible  collodion  (Prescription  34), 


pBeSCRIPTIOS  34. 
.Vetrit. 

OmmmK. 

B  Atidi  ulicvUi-i 8|75 

Coilodli . .". SOJOO 

H. 


B  Acidi  talicj'lii.-i jl; 

Colludii 31. 

M. 


This  is  applied  wilh  a  camel's-hair  brush  twice  a  day  for  three  days. 
Then  it  is  soaked  off  by  prolonged  bathing  in  warm  water,  with  Ihe  addi- 
tion of  pumice  soap  if  there  is  no  inflaniination.  This  vdU  usually  remove 
a  portion  of  the  wart,  and  the  process  should  be  repeated  as  longas  any 
of  Uie  gi'owth  is  lell. 

The  treatment  with  salicylic  acid  is  not  always  successful,  and  recourse 
Hiay  tlifii  be  had  to  glacial  acetic  acid,  or  to  some  oUier  caustic,  carefully 
applied  ;  or  the  ^^wtli  uiay  be  excised. 
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LBNTIOO. 

Lentigo  (freckles)  is  a  siiiall  a^regation  of  pigment  deposited  in  the 
skin,  and  is  lonimonly  seen  in  children  of  ten  years  and  upward,  espe- 
cially in  ttiose  of  %hl  complexion.  They  are  usually  situated  on  the  face 
and  hands,  but  may  occur  on  the  covered  portions  of  the  body,  a  fact  that 
led  Hebra  to  regrard  them  as  not  due  to  the  action  of  the  sun.  There  can 
be  no  doubt,  however,  that  the  sun  is  the  chief  agent  in  their  jirodurtion. 
Their  removal  is  often  dillicult  and  requires  tJie  use  of  stnjn^  irritants, 
such  as  corrosive  sublimate.  It  is  rarely  advisable  to  attempt  theij-  re- 
moval in  young  children. 

MEUAKODERMA  LENTIOXJLARIS  PROGRESSIVA- 

Metanodorma  lenlicularis  progressiva  (Kaposi's  disease)  is  a  very  rare 
disorder,  and  is  seldom  met  with  in  this  country.  In  this  alTecfion  spots 
of  pii^ment  like  freckles  appear  lirst  on  the  uncovered  parts  of  the  body. 
finally  extending  more  or  less  over  the  whole  cutaneous  surface,  THp 
pigment-spots  are  the  lirst  lesions  seen,  but  later  an  atrophy  of  the  skin 
and  tlie  fonnation  of  small  angiomata  dotted  over  the  surface  take  place, 
giving  the  child  an 'extraordinary  appearance.  The  disease  Is  usually 
found  in  more  than  one  child  in  the  same  Camily,  and  lis  I'tiology  is  very 
.obscure.  Malignant  tumors  with  a  fatal  ending  ()nen  ri'sult  from  Ibis 
aU'eclion.  We  have  had  two  cases  under  our  observation  lor  four  or  livf- 
years.  One  has  lately  died,  and  the  autopsy  showed  no  nielaslases  in 
the  internal  oi-gans,  (he  diseiise  proving  purely  a  local  a(Tc<-lton  of  the  skin  : 
the  other  has  rehirned  to  the  hospital  in  a  worse  condilinn  than  ever 
before.  No  treatment  of  any  kind,  medical  or  surgical,  has  liad  any  effect 
on  this  case. 

LIOHEN. 

Many  of  Ihe  allections  that  were  formerly  included  under  the  head  of 
lichen  are  now  considered  by  most  autliorities  to  belong  in  olher  groups, 
notably  in  (hat  of  eczema,  A  diagnosis  of  lichen  is  never  made  by 
American  dermatologisis,  bu(  /k-lien  phiini*  is  a  well-marked  skin  disorder 
which  ivtaiiis  a  (jlace  of  its  own.  It  rarely  occure  in  chililren,  bul  wlieti 
present  it  follows  about  the  same  course  as  in  adults.  It  is  characterized 
by  firm  papules  of  an  irregular  shape  and  glistening  appearance,  of  a 
peculiar  reddish-blue  or  violet  color,  with  usually  a  slight  depression  in 
the  centre.  The  individual  papules  may  coalesce,  so  as  to  form  patches 
of  greater  or  less  extent,  covered  with  fine  scale?.  It  is  often  aci'ompanied 
by  great  itching  and  discomfort.  It  attacks  all  parts  of  the  body,  showing 
a  predilection,  however,  for  the  (lexor  surfaces  of  the  arms  and  legs.  It 
may  last  for  many  months,  and  in  the  most  favorable  cases  does  n<>(  dis- 
appear for  several  weeks.  The  general  health  is  not  usually  affected,  ex- 
cept by  the  exhauslion  that  may  be  caused  by  intense  itching.  It  may 
be  confounded  i\ilh  a  pa|)ular  sypliilide,  which  il  often  closely  simulates, 
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and  somelimps  itmay  he  mislaken  for  an  eczema.  Arsenic  is  of  value  in 
chronic  cases,  and  anii-parasilic  lotions  and  oinlmenls.  especially  those 
conlaining  far  in  some  form,  give  relief  as  external  applications, 

ICHTHYOSIS. 

The  disease  icMhyosk  as  il  occurs  in  infants  and  young  children  does 
not  differ  in  its  general  imthnlngy  from  Ihal  which  is  seen  iji  adnlls.  II 
may  occur  in  inlra-ulerine  life,  and  is  then  designated  f'tfnl  irhlhiiim*. 

The  most  thnrough  work  which  has  been  done  on  the  ichthyosis  of 
infancy  and  childhood  is  that  of  Ballantyne  of  Eihnlmi^'h,  who  desi;,'iiales 
Ihal  form  which  has  occurred  in  utero  and  is  fully  developed  fit  birth  as 
(I)  fidal  whthytmn,  while  the  form  which  begins  in  the  early  weeks  of 
inlancy  lie  speaks  of  as  ("i)  whlhi/oxiK  nmnalomm. 

(1)  Poetal  Ichthyosis, — The  severity  of  foetal  ichthyosis  varies 
greatly. 

{«)  Seoere  Form. — The  grave  form,  according  to  Ballantyne.  is  devel- 
oped prnbnbly  about  the  fourth  month  of  intra-utorine  life,  and  is  charac- 
terized at  the  time  of  birth  by  the  existence  all  over  the  body  uf  homy  epi- 
dermic plates  separated  from  one  another  by  fissures  and  furrows,  associated 
with  deformities  of  the  mouth,  nose,  eyes,  lips,  and  limbs,  ami  leading 
within  a  few  days  or  even  hours  to  the  death  of  the  infant.  As  in  most 
cases  infants  with  this  disease  are  born  alive,  fivtal  ichthyosis  cannot  be 
considered  to  be  a  cause  of  intra-uterine  death.  The  disease  does  not 
seem  to  alToct  especially  the  sj/e  and  weight  of  the  infant.  As  a  rule,  the 
viscera  at  the  post-mortem  show  nothing  abnormal  except  an  unusual  de- 
gree of  congestion.  The  microscopic  exajnination  shows  no  extension  of 
the  keratinizing  process  on  any  of  the  mucous  membranes,  and  the  dis- 
ease is  an  abnormality  in  the  development  of  the  skin,  there  being  an 
excessive  proliferation  of  the  layers  of  the  epidermis. 

SvsiTOMs.— In  the  early  hours  of  life  infants  with  this  disease  usually 
cry  loudly  and  continuously,  but  sometimes  the  cry  is  feeble  and  odeu 
very  peculiar.  The  respiration  is  usually  impeded  by  the  blocking  of  the 
nostrils  with  epidermal  masses.  Suction  is  rendered  ilillicult  or  altogether 
impossible  by  the  pn^enee  of  ichlhyotic  plates  around  the  mouth.  They, 
are,  however,  usually  able  to  swallow  readily.  As  a  rule,  nothing  abnor- 
mal is  found  in  connection  \^'ith  the  urine  or  the  ffeces.  Insomnia  is  a 
marked  symptom. 

These  infants  have  a  very  repulsive  appearance,  and  there  is  a  cadav- 
eric odor  arising  from  the  abnormal  coiulilioa  of  the  skin.  This  ichlhy- 
otic condition  of  the  skin  is  usually  universal,  but  is  most  evident  upon 
the  face.  The  mouth  is  ordinarily  kept  open  by  the  rontraction  of  the 
surrounding  parts,  and  from  its  angles  radiate  fissures  which  simulate  the 
rhagaifes  of  syphi'is.  The  li[is  are  thiik  and  everied,  so  as  to  form  an 
irregular  entrance  to  the  gaping  buccal  cavity.  The  ctiin  is  receding. 
The  nose  ran  scarcely  be  seen,  it  is  covered  so  thickly  with  the  e[)idpnnal 
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plates  around  the  nostrils.  There  is  usually  ectropion  of  both  eyelids, 
but  sonietiiues  only  of  Ihe  upper  one,  the  orbits  seeming  to  be  occupied 
by  fleshy  tumors.  If,  however,  we  separate  the  swollen  eyelids,  the 
normal  eyeball  is  found  to  lie  beneath.  The  external  ear  seems  to  have 
disappeared  almost  entirely. 

In  contradistinction  to  the  opinion  formerly  held  thai  foetal  ichthyosis 
was  a  genera!  Sfborrhfva,  it  is  now  generally  supposed  to  be  connected 
with  the  disease  as  it  occurs  in  the  adult. 

Prognosis. — The  prognosis  of  the  disease  is  almost  always  unfavor- 
able. 

Treatment. — ^Tlie  treatment  should  be  active  and  directed  towards 
softening  the  epidermic  scales  by  means  of  warm  oil  inunctions. 

(6)  Mild  Form. — Besides  the  grave  form  of  fcetal  ichthyosis,  there  is  a 
much  milder  form  of  the  disease.  It  develops  during  intra-uterine  life, 
and  shows  a  conlinunus  layer  of  a  substance  resembling  collodion  extend- 
ing over  the  whole  body  and  falling  off  in  small  flakes  resembling  pieces 
of  tissue-paper.  These  general  appearances  are  sometimes  accom[ianied 
by  ectropion  and  eclabiuin.  The  disease  is  nut,  as  a  rule,  fatal,  and  often 
temunatra  in  complete  or  partial  recovery.  There  have  not  been  any 
instances,  so  far  as  we  know,  of  an  infant  being  born  dead  with  this  form 
of  ichthyosis. 

Treatment. — The  treatment  of  this  second  form  should  be  by  con- 
tinual stimulation  of  the  child's  general  strength  and  by  great  care  of  Ihe 
skhi. 

(2)  IchthyoBiB  Neonatorum. — Ichthyosis  in  the  new-born  infant,  in 
whom  at  birth  there  was  no  sign  of  the  disease,  may  occur.  It  presents 
the  same  ap|3earancos  as  the  milder  form  of  foelal  ichthyosis  and  the 
ichthyosis  of  Ihe  older  child  and  the  adult. 

This  is  the  common  form  of  ichthyosis,  which  occurs  at  all  ages.  It 
begins  for  the  most  part  in  the  early  months  of  life,  is  essentially  chronic, 
and  is  very  intractable  to  treatment. 

Treatment. — It  should  be  treated  by  the  administration  of  a  warm 
bath  once  daily,  followed  by  an  inunction  with  glycerite  of  starch. 


aOLBRODERMA. 

Scleroderma  is  a  disease  which  al  times  occurs  hi  children  as  it  does 
in  adults.  It  consists  of  an  mduralion  of  the  skin  either  in  bands  or  iu 
patches,  or  is  dilfuse,  having  a  board-like  hardness,  so  that  the  skin  can- 
not be  raised  by  Ihe  fingers  and  feels  as  though  it  were  tacked  down. 
Scleroderma  aifects  the  motions  of  the  joints,  and  when  it  occurs  about 
the  chest  and  throat  may  interfere  with  respiration.  It  appears  to  be  b 
condensation  of  the  fibrous  layers  of  the  skin,  so  that  the  bundles  ofj 
cniinective-lissue  fibres  are  packed  closely  together  and  are  increased  in 
number.  It  is  chronic,  is  not  very  dangerous,  and  is  best  treated  by_ 
massage  and  lubricating  applications. 
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AOUTB  OIRCUMaOBIBED  OR  ANOIO-NEUROTIO  CEaJEMA. 

A  lesion  of  the  skin  wliich  has  been  termed  nimic  circumHcribtd  tedema 
is  represented  by  ttie  sudden  appearance  of  circumscribed  swellings  of 
certain  parts  of  tlie  body,  varying  in  intensity  and  size  in  different  locali- 
ties. It  is  closely  allied  to  urticai-ia,  and  was  formerly  described  under 
the  name  ot  giant  urticaria.  We  do  not  know  much  about  eitlier  its  cause 
or  its  palholoy:)'.  We  have  sometimes  met  with  it  in  children  in  whom  it 
was  evidently  of  reflex  origin,  depending,  probably,  upon  irritation  in 
various  parts  of  Iho  body,  such  as  the  mouth,  the  genitals,  and  the  gastro- 
enteric tract,  sometimes,  jirobably,  of  toxic  origin. 

It  is  not  dangerous,  may  occur  at  any  age,  and  its  treatment  is  simply 
symptomalic. 

The  following  cases  illustrate  the  disease: 


A  litlle  bay.  two  and  one-halT  years  old,  hail  liarl  Hinrrlia-a  diirin);  the  gummer, 
and  Imd  heea  IfH  in  miller  a  weak,  dobililated  iiuiiditiiiii.  He  liiiJ  Tor  some  weeks 
been  pnlf.  Trptful,  nrid  ciitisti paled.  His  iippcUte  li^iil  li^en  ''ii|)Miiiiu'=,  and  he  liad  nut 
eared  to  Inki"  niiy  Tood  iiul  milt.  Whi'ii  lie  Wiin  riiiii'le^n  mmillis  old  an  egn  bail  been 
given  lo  him,  wliieh  he  vomited,  and  later  a  slight  swelling  of  twlh  eyes  had  oceurred, 
lasting  tat  a.  day  ur  Iwo. 

Wlien  n-e  saw  thf  thild  the  hiatory  that  was  pvexi  was  tha'  in  Ihe  momiiii;  he 
had  eaten  an  (^)|^,  ^on  after  lie  became  ralher  dull  and  cross,  but  did  nol  vnmH. 
A  alight  swidlin^  of  both  eyes  was  then  noticed,  and  later,  when  I  s-jw  him,  the  right 
eye  was  very  muth  swollen,  so  thai  Ihe  conjunctiva  was  corrupiled.  and  Ihe  tissues 
of  the  eyelids  and  of  the  theeli  under  Ibe  eye  were  so  swollen  that  Ibe  eye  itself  could 
be  ejiimined  only  with  Ihe  greatesl  difficulty.  Eaeb  time  thai  the  child  hud  eaten  an 
egg  Ibis  swelhng  nccunvd  in  about  fifteen  minutea.  Tn  Ibe  couree  of  a  few  hours  tlir 
swelling  paased  oFT.  and  did  nol  relurn.  An  eiamlnalinn  of  Ihe  urine  showed  nothing 
abnormal. 

Another  instance  of  Ihls  kind  occurred  in  a  lioy  of  Ibroe  years,  in  whom  the 
peripheral  irritation  was  evidently  dependent  u|Jon  b  light  and  Irrilating  prepuce.  In 
this  case  sudden  wdemntous  swellings  of  the  fingers  and  liack»  of  Ibe  hands  would 
OCi;ur  al  irT<>gular  intervals,  hisling  for  a  few  houis,  and  would  then  entirely  disappear. 
These  manifeslalions  continued  until  Ihe  child  was  rircunici.sed,  sirici'  wliicb  lime 
Ine  symptoms  have  not  returned.  In  this  rikse.  also,  the  urine  was  found  to  be 
normal. 


DIVISION    VIII. 

SPECIFIC     INFECTIOUS     DISEASES. 


The  number  of  infectious  diseases  which  are  supposed  to  be  oiuBed 
by  some  specific  infection  is  so  rapidly  iiicreasingr  that  at  present  no  defi- 
nite classification  of  tliein  can  be  made.     In  liice  manner  our  knowledge 
of  the  specific  organism  wliicli  in  an  individual  case  produces  the  disease 
is  so  continually  advancing  tliut  we  can  only  make  a  provisional  division 
into  sumewliat  ari)itrary  (groups  of  llie  diseases  which  we  speak  of  as 
infe<-tinu8.     Thus,  in  certain  diseases,  tul>erculosis,  cerebro-spinal  menin- 
gitis, ty)jhciid  fever,  diphtheria,  ejildemic  inlluenza,  malaria,  tetanus  neo- 
nuloruiii,  erysipelas,  ci-rliiin    forms  of  infectious  diarrhoea,  and   cholera 
asi:di<'ii,  llie  niicro-niyauisin  is  known  ;  vvliilc  in  others,  such  as  epidemic 
|iarolilts,  pertussis,  syphilis,  nud  rheumatic  fever,  which  are  evidently  just 
IIS  infei-tious,  the  specific  mirTo-orf,'anisin3  liave  not  been  demonstrated 
beyond  all  ([ueslion  of  douhl.    Ajiaiti,  there  are  certain  infectious  diseases 
wliicli  have  usually  liecii  classed  ia  a  t-TDUp  by  themselves  on  account  of 
the  niarl^ed  simihirily  \vhi;h  they  i>resent  in  their  {rt-neral  characteristics. 
This  group,  ns  a  whole,  has  been  desi^Miated  as  the  exanthemata,  and 
comprises  scarlet  Ti-vit.  nieaslcjs,  rubella,  variola,  and  varicella, 

TUBERCULOSIS. 

Tuberculosis  is  an  infectious  disease  due  to  the  hivasion  of  the  tissues 
by  the  tubercle  Imcilliis. 

General  Etiology. — Inlra-uterine  infection  of  tlie  f<£tus  by  a  tu- 
berculous mother  from  direct  infection  may  occur.  Infection  by  the 
father  from  the  mother,  or  from  the  ovum  of  the  mother  has  not  been 
proved.  In  the  great  majority  of  cases  the  ctuld  is  infected  after  birth. 
This  infection  may  be  by  direct  inoculation  from  the  mouth,  as  in  the 
Jewish  rite  of  circumcision,  or,  as  is  the  most  common  means  of  tnuis- 
mission,  from  the  inhalation  of  the  bacilli  contained  in  dry  sputum.  A 
less  common  mode  of  invasion  is  that  from  uncooked  food.  The  bacillus 
tuberculosis  may  be  present  in  co\\'s  milk,  and  very  exceptionally  in  the 
milk  of  human  beings. 

The  question  of  the  relation  of  bovine  tuberculosis  to  human  tuber- 
culosis and  the  danger  of  infecting  man  from  the  milk  of  tuberculous  cows 

37« 


8PECIFU.'    IKKKL'TIUU:*   DISEASES. 


377 


^ 


I 

Ih 


Iiave  received  renewed  atlention  of  lale.  The  researches  of  several  in- 
vestigators, particularly  those  of  Smith,  seem  to  show  that  the  bovine 
tubercle  bacilUis  is  more  virulent  for  cei-tain  species  of  aniniais  than  the 
human  tubercle  bacillus.  Whether  the  two  organisms  are  distinct  or 
whether  the  ditrereiices  which  have  been  noticed  between  tlu-m  are  simply 
■modi  Ilea  lions  brought  about  hy  the  adaplatious  of  the  bovitie  bacillus  to 
the  different  conditions  in  the  human  body  are  points  still  to  be  deter- 
mined. The  weight  of  evidence,  however,  in  regard  to  infection  from 
milk  is  quite  sutlicient  to  justify  the  following  practical  conclusions ; 

(I)  That  tuberculosis  in  many  cases  may  be  transmitted  to  animals 
either  through  the  ingestion  or  inoculation  of  the  milk  of  cows  that  are 
tuberculous.  (2)  Thai  the  milk  of  such  cows  may  be  infectious  evi^n 
when  there  is  no  tubercular  disease  of  the  udders.  (3)  That,  therefore, 
the  milk  nf  certain  tuberculous  cows  contains  living,  virulent  tubercle 
bacilli.  (■})  Thill,  whereas,  from  Ihe  nature  of  the  case,  it  is  impossible 
by  direct  experinjentation  to  prove  that  the  milk  of  certain  tuberculous 
cows  is  padingenic  for  man,  nevertheless  the  clinical  evidence  of  eompe- 
lent  observers,  strengttiened  by  the  results  of  animal  experimentalion, 
makes  it  practically  certain  that  tuberculosis  n)ay  he  produced  hi  man  by 
the  ingestion  of  the  milk  of  infected  cows,  (o)  That  il  is,  therefore,  of 
the  utmost  importance  thai  the  milk  supply,  especially  that  which  is  used 
as  food  I'ur  infants  and  young  children,  shall  be  Irom  an  absolutely  relia- 
ble source. 

The  hifectioQ  of  food  by  (lies  carrying  the  bacilli  from  one  point  to 
another  is  possible.  Direct  infection  may  also  lake  place-  by  the  skin,  and 
in  these  cases  it  produces  a  local  lesion.  The  bacilli  may  pass  through  a 
mucous  membrane  without  iiifecHitg  il,  and  may  be  taken  up  by  the 
lymphatics  and  carried  to  llie  lymph-nodes  where  their  progress  is  usually 
arresti-d  for  some  thne. 

Tuberculosis  is  a  very  prevaleni  aR'eclion  in  early  life.  II  is  very  rare 
in  the  new-born  and  infrequent  in  Ihe  fii-sl  tliree  months  of  life.  After 
this  ajre  the  number  of  cases  inciva-ses  rapidly,  and  the  disease  is  very 
common  in  the  latter  part  of  the  first  year  and  in  tht-  second  year,  grad- 
ually growing  less  common  as  pntierty  is  a|)proached.  The  presence  of 
tubeRulosis  in  children  is  very  much  underi'stimaled.  In  two  hundred 
and  twenty  autopsies  of  diphttieria,  ItUjercular  lesions  .were  found  usually 
in  the  lungs,  and  sometimes  in  the  lymph-nodi.'S  of  (he  mesentery,  in  six- 
teen ca,scs.  The  disease  is  very  much  more  common  in  young  diildren 
than  has  bci-n  supposed,  and  it  may  exist  before  there  are  any  symptoms 
at  ail. 

The  Iweilli  find  entrance  into  the  body  in  various  ways.  The  chief 
ode  of  entranci-  is  j»robably  through  the  respimtory  Iract.  The  orpni- 
tsms  may  also  iriler  through  the  alimentary  canal  or  hy  means  of  Ihe 
skin.  As  a  rule,  where  the  bacillus  finds  an  entnince  iido  the  tissue  It 
produces  at  Ihul  ])oinl   Ihe  eharaeterislic  Winn  of  Ihe  disease.     In  other 
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cases  close  exaininatiuii  fails  to  reveal  any  lesions  at  the  point  of  entry, 
although  this  Hoes  not  prechidc  Ihe  possibility  thai  the  lesions  may  be 
presenl.  It  is  probable  Itiat  Ihe  baciiti  entor  into  the  eireii tation  in  small 
numbers,  and  are  conveyed  to  various  tissues  of  the  body,  as  tlie  bones  or 
joints,  and  the  disease  may  appear  as  a  primary  inffction  hi  Drpaiis  remote 
from  the  point  of  enlranco.  Fretjuently  tlie  bacilli,  without  apparently 
prodm-ing  any  lesions  at  the  poud  of  entry,  enter  into  the  lymphatics  and 
are  carried  to  the  lymphatic  glands  in  which  the  disease  first  appears. 
Having  gahted  an  entry  into  the  tissue  the  disease  always  extends  by 
means  of  the  bacilli,  which  are  carried  from  place  lo  place  through  the 
natural  canals  or  channels  of  the  lymphatics  which  are  in  proximity  to 
the  diseased  focus,  or  by  means  of  the  blood.  In  all  cases  of  tuberculosis 
it  is  probable  Ihal  there  is  some  infection  of  the  blood.  A  few  bacilli 
find  their  way  into  the  blood,  and  are  deposited  by  it  in  those  organs  in 
which  the  circulation  is  most  favorable  for  their  arrest.  We  have  an  ex- 
ample of  this  in  the  almost  constant  miliary  tuberculosis  of  the  liver  when 
the  infection  is  elsewhere.  At  times  Ihe  t>acilli  find  their  way  into  the 
blood  in  large  numbers.  This  general  infection  of  the  blood  is  due  either 
to  a  tuberculosis  of  the  blood-vessels  or  to  a  tuben'ulosis  of  Ihe  thoracic 
duel.  The  bacilli,  entering  into  the  blood  in  large  numbers,  are  conveyed 
into  the  dilVerent  (ii^ans  of  the  body  and  ^ve  rise  to  the  condition  known 
as  acute  miliari/  titheivulomK. 

pHEDisposiTios. — ^The  predisposition  to  lulwrculosis  may  be  lieredilary 
or  acquired.  It  is  hereditary  in  Ihe  sense  that  the  individual  inherits 
tissues  which  are  more  or  le,ss  rece|jlive  to,  and  which  provide  a  favorable 
material  for  the  development  of  the  tubercle  bacillus.  In  diseases  result- 
ing in  a  great  reduction  of  the  vilalily,  and  hi  certain  acute  infectious  dis- 
eases, such  as  measles,  pertussis,  and  epidemic  influenza,  a  tuberculous 
predisposition  seems  to  be  iicquir<;d.  Had  food  luid  poor  hypenic  surround- 
ings, especially  absence  of  sunlight  in  the  crowded  tenement  districts  of 
lai^e  cities,  render  the  ILssiies  more  vulnerable  to  the  tubercle  bacillus. 
In  like  manner  any  debilitathig  disease,  by  lowering  Ihe  resistance  of  Ihe 
tissues,  acts  as  a  predisjiosing  cause.  Repeated  attacks  of  catairhal  in- 
flamm;ttion  of  the  mucoias  membrane  of  the  nose,  thrtiat,  bronchi,  or 
inlestuial  tract  ivnder  these  parts  iimre  vulnerable.  Infectious  diseases, 
especially  those  in  wliicli  the  respiratory  oigans  are  affected,  predispose 
lo  tuberculosis.  In  these  cases  it  would  seem  that  the  bacilli  have  been 
latent  hi  the  lymph-nodes  surrounding  the  bronchi  until,  under  the  irrita- 
tion of  the  new  disease,  they  become  active  again. 

Genehai.  Pathological  Avatomv. — Tuberculosis  is  characterized  by  the 
production  of  tissue  in  which  there  is  proliferation  and  an  intlammatory  ex- 
udation. The  proliferation  oflissue  leads  to  the  formation  of  epithelioid  and 
giant  cells.  The  itiflanuiialory  exudation  may  be  serous,  fibrinous,  or  puru- 
lent. Usually  in  the  tubercular  lesions  there  is  both  the  tissue  proliferation 
and  the  inflammatory  exudation.    The  proliferation  of  tissue  occurs  in  the 
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form  iif  small  nodules  whirh  are  called  miJiar^  tvifrdcu.  The  tubercu- 
lous tissue  is  further  characterized  by  a  tbrni  of  necrosis,  and  the  necrotic 
tissue  has  a  tendency  to  solten  and  break  down.  These  miliary  tubercles 
often  coalesce  so  as  to  fonri  what  is  known  as  coni/lomeml^  tubercio!,  in 
whicli  the  process  of  necrosis  is  especially  niai'ked,  giving  lise  to  Uie 
"cheesy"  nodules  so  characteristic  of  the  disease.  Certain  degenerative 
changes  are  common  in  tuben/ulosis.  Thus  fally  dei^enc'ralion  frequently 
occurs  from  the  diminished  oxygenation  due  to  the  destruction  of  lung 
tissue.  jVgain,  amyloid  degeneration  is  common  in  those  forms  of  tuber- 
culosis wtuch  run  a  chronic  course,  and  in  which  there  is  marked  de- 
struction and  suppnralion  of  tissue.  The  lesions  of  tuberculosis  are  very 
numerous,  and  hi  the  child  do  not  dilTer  maleriafly  from  those  wliich  are 
found  in  the  adult.  The  onlinary  chronic  tuben;ular  lesions  met  with  in 
the  adult  are  seldom  seen  in  children. 

The  younger  Ihe  child  the  mure  likely  is  tuberculosis  to  be  chiefly 
located  in  the  lung.  As  the  child  grows  older  the  meninges  are  commonly 
affected,  and  later  the  jioriloneum,  intestines,  and  joints.  During  the  first 
two  years  of  life  the  lesions  of  meninfreal  tidierculosis  are  rare  in  com- 
parison with  the  period  btj^'inning  with  Ihe  third  year,  and  the  pulmonary 
lesions  usually  result  fatally  before  there  has  been  extensive  invasion  of 
the  inlestines  and  joints.  As  the  child  passes  into  ils  third  year  the 
marked  pulmonary  lesions  lessen  in  frequency  and  the  meningeal  forms 
twcome  nioa'  conniion.  Later  the  joints  hecoEie  a  prominent  nidus  for 
meningeal  Inleclion,  and  in  older  children  the  peritoneum,  intestines,  and 
mesenteric  lymph-nodes  show,  more  commonly,  marked  lesions.  At  all 
ages,  however,  there  an-  usually  found  puhnonary  lesions  mon-  or  less 
marked  whenever  infection  lias  laken  place  with  the  tubercle  bacillus. 

Pnoi'Hi'LAXrs. — In  considering  the  question  of  prophylaxis  in  tubert;u- 
losis,  special  attention  should  be  [Miid  to  what  has  already  been  said  of  the 
modes  of  invasir)ri  anil  of  predisposition,  hi  all  cases  in  which  there  is 
a  family  history  of  tuberculosis  the  child  should,  if  possible,  be  surrounded 
wHth  unusual  precautions ;  a  change  from  a  severe  lu  a  mild  climate, 
e.-ipenal  care  of  even  mild  cat;uThal  ulTections  of  the  mucous  niembranes, 
much  fresh  air,  hut  dry,  warm,  fresh  air,  protection  from  inlialaliun  of  dust, 
rooms  with  a.  sunny  exposure,  and  freedom  troni  living  in  flie  house  with 
a  liiherciilous  individual,  are  pRcaulions  especially  lo  he  obser\'ed.  Ex- 
posure hi  thi-  di.siases  wliicli  liuve  been  nienlioncd  us  most  likely  to  I>e 
rollowetl  by  tuberculosis  should  be  can'fTitly  avoided.  Tuberculous  nurses 
should  never  he  allowed  to  lake  care  of  ihildren,  tnben-ulous  individuals 
shoidd  not  he  allowed  to  kiss  children,  and  Ihe  spulum  from  a  tuberculous 
individual  should  he  destroyed  at  once  before  it  has  become  dried.  A 
tuben'iilous  mother  or  wet-nurse  should  not  be  allowed  lo  nurse  an  infant. 
The  animals  v\liicli  pntvide  milk  should,  at  stated  inlervals,  he  carefully 
tested  witli  tuhercidin,  and  when  the  source  of  the  milk  is  nol  known  ur 
doubtful,  the  milk  should  be  healed  lo  68.3°  C.  (155"  F.)  for  half  an  hour. 
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The  Tollowing  case,  seen  in  consiillaliori  with  Dr.  W.  L.  Richardson 
and  Dr.  II.  P.  Jacquos,  illustrates  the  iiuporUncc  oT prophylaxis: 

A  bay.  flvfr  yenri  otil.  JIfi)  at  luhiTfiilur  inpninfritiB.      Tlie  autopsjr  shovre<l  puten* 
Bjve  tubercular  li^i'iiis  of  thp   metiiiigi^s  wiUi   enliiiitPil   bniiirhiiil   I ympb -inlands   uiitl 
cheesjr  nixliilfs  »l  thi>  apii'i's  of  bi)tb  liint^.     Thi-  rbilil   u|i  tu   Ihe   lime  of  (he  nlliirkJ 
had  always  lir-.-ti  ["■rfi'i'tljr  wfll.      There  wua  nrj  binlnry  at  luberculosia  in   the   family.! 
Then?  witl-  sovcriil  otbor  children,  none  of  whom  hiid  ever  shown  any  syiiipl(iins  cuii-l 
ncclpii  with  lulierculosis.      This  boy,  at  the  a^  of  foiirtpi'ii  moiitha,  was  placed  in  thaJ 
cli:irge  of  a  uiirse.  who  remained  with   him   until   he  wiis   fiiur  and  a  half  years  nldJ 
Just   Iwfore   tearing  llie  child,  she  was   bri>u([hl  iniu   esjiecially  rloBC  ronnecUon  willJ 
hiin  whit>:  Ilia  parenls  were  away  f^r  some   weeks.      The  child  wag  very  fond  of  ln?r,l 
insisted   on   being  in   her  l.'ip  a  great  deal.  Itissed  her  on  the  mouth,  slept  In  her  bfd. 
and  kept  her  in  the  nursery  with  him  continuously.      The  nurse,  while  taking  care  of 
the  child,  developed  tubcTculn^is  of  the  lun^  and  subsequenlly  died  of  this  disease.  I 
Other  cases  of  (his  kind  have  Iwen  Itnown  to  occur.  M 

General  Stmptomatoloct. — After  a  variable  period  of  loss  of  weig:ht 
and  general  heallli.  which  especially  occurs  in  cases  in  which  acute  niili- 
arj     liiberctiidsis    Is   secondary   to    measles    or    lo    periiissis,   the    infant 
bo^ns  lo  have  ait  iire^iilar  type  of  fever,  cough,  and  general  symptoms,  j 
such  as  diarrhcea,  capricious  appetite,  auiEinia,  and  change  of  tempera- 1 
nieiit,     In  some  cases  the  disease  appears  with  a  sudden  rise  of  tempera-l 
ture  and  advances  very  rapidly,  but  it  is  oflen  of  a  subacute  type,  and! 
frtHiiieiilly,  unless  Ihp  tnbcrciilnsis  markedly  affects  some  organ,  such  as  I 
the  lung,  the  symptums  are  very  obscure,  death  linally  taking  place  from  J 
exhauslion  or  fntiii   Uie  development  of  some  localized   condition,  stichl 
as  tubercular  nu-iiingilis  or  S(une  acute  pulmonary  complication,  broncho-  1 
pneumonia  being  especially  common,  I 

Genekal  DuGSosis, — From  what  has  been  said  concerning  the  symp- 1 
toms  of  tuberculosis,  it  is  eiident  that  when  no  localized  tubercular  I 
lesions  are  found,  the  diagnosis,  excepting  by  supposition,  is  not  pns-  1 
sible.  It  ia  ]irobable,  however,  thai  when  more  is  known  rt^nliiig  I 
the  use  of  tulwrculin  in  infants  and  in  young  children,  this  method  ol^  I 
diagnosis  will  be  more  fretjuently  used,  and  will  prove  of  value  by  pro-  | 
vidi[ig  n.s  with  a  safe  iiietliud  for  detecting  an  incipient  tuben-ulnsis,  I 
and  thus  aid  us  in  prevenling  the  deveiop.nent  of  later  and  more  serious  1 
lesicms.  I 

Tuberculin  Test, — The  teehnique  of  the  tuberculin  test  as  described  i 
by  Koch  i"  as  follows:  One  c.c.  of  tuberculin  adiled  lo  999  c.c.  of  I 
distilled  water  equals  jifa^.  and  1  cr.  nf  this  solution  equals  I  milli- 
gramme. The  dose  of  tliis  solution  for  an  infant  or  young  child  is  from 
2  to  5  c.c.  In  usiiig  this  lest  a  record  of  the  child's  temperaliu-e  must  I 
first  be  kept  every  two  hours  fur  twenty-four  hours.  If  it  is  then  found  1 
lliat  the  temperature  is  irregular  or  high  the  lest  is  not  of  much  value.  J 
II',  however,  the  temperature  is  regular  and  not  over  SS.ii°  C.  (101**  F.),  I 
the  test  can  be   used,  and   has   been    found  in  our   experien«*   at    Ihi-  I 
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Infants'  Hospilal  to  be  of  considerable  value.    After  llio  part  of  the  skin  lo 

rbe  injected  lias  been  tliorougbly  washed  (irst  with  soap  a:id  Avaler,  and 

Ithen  with  alcohol,  and  llie  hands  of  the  operator  and  the  sjTin^'e  disin- 

Ifccted,  from  2  to  5  c,c.  of  llie  solution  arp  injected  into  the  arm  or  leg.    If 

the  rhild  is  not  tubercular  no  symptoms  will  be  noliced.    Ifit  is  lulnTiiilar 

the  temperature  will  rise  in  frotn  eight  to  twenty-four  hours  alliT  tlie 

injection,  and  will  fall  again  within  about  twenty-four  hours.     During  the 

'  periorl  of  reaction  there  may  hr  a  eertain  amount  of  nialaii?e,  but  in  imr 

^experience   there  is  lillle  in-  no  danjjer  of  serious  results.     A  jiusiiive 

taction  will  be  obtained  in  about  95  per  cent,  of  cases  of  tuberculosis.    A 

iiegalivi-  reaction  does  not  positively  exclude  tuberculosis,  allhouj^h  it  is 

^very  strong  evidence  against  il. 

General  Prounosis. — The  prognosis  of  tuberculosis  in  early  life  is 
"almost  invarial>ly  bad.  Even  when  the  bacilli  have  l»een  encapsulated 
,  tJiey  are  liable  al  any  time  lo  become  active. 

General  Theatment. — Of  especial  importance  in  tlie  (ivatment  of 
children  with  tuberculosis  in  any  form  is  the  general  hygiene,  fresh,  dry 
air,  a  warm,  dry  climate,  and  plenty  of  sunshine.  The  treatment  by 
drugs  is  very  unsatisfactory  and  usually  without  good  results.  In  some 
ses  cod-liver  oil  seems  to  be  of  tem|)orary  benefit.  Cream  is  useful 
iid  should  be  given  when  cod-Hver  oil  is  not  well  borne  or  is  especially 
iistasteliil.  A  general  diet  adapted  to  the  age  and  condition  of  tlje 
especial  child,  and  the  Irealmeul  of  symptoms  which  arise  when  special 
IS  are  involved,  are  the  only  rational  procedures.  Tuberculin  Ijil; 
as  yet  been  proved  to  be  sullicienliy  valuable  as  a  therapeutic  agent 
be  accepted  by  the  medical  profession  in  general. 
The  following  ease  ilhislralea  how  extremely  latent  and  masked  may 
le  the  symptoms  of  tuberculosis : 

All  tririinl,  M!vvi>  iLiuiilli--  iitil,  wuB  ill  Hie  Infuiils'  Koapllnl  riuiii  Oclntier  iiiiUI 
iTi-nil'er,  DurJiiii  llii?  lime  il  iHramp  i-xlreiifly  rniacLali^ii.  iliiirrlin'a  orrurri/d  friim 
fitne  to  lime,  and  Uief-  v-'hb  an  iiTp^iilar  and  varyinif  li-mperuture,  iipvit  i^spiTialty  liigli. 
1  had  a  piirulenl  ilisrliiii'^p  frmii  the  riuiii  ear,  .iiid  n  aeroiis  discbuiV'  ft'om  Ibe  lefl  ear. 
here  were  no  'illier  ^yiuptniiis  uiid  no  abiioniiat  idiysicnl  si|,'iis.  tt  fuilud  rapidly  and 
Tlie  nulriiiiiy  allowed  iiiitinry  liiliFTciilir'is  nf  llie  pleiiru.  spleen,  kidney,  and 
liver.  cliMiiic  tulierculosU  of  tliu  bruiieliial  lyiiipb-ifluiids  iind  of  Uie  luiitt,  aiid  tironclio- 
neumoiuB. 


GENERAL.  TUBERCULOSIS. — General   tuberculosis   in   early  life 

lay  be  och/c  or  rki-onii:     It  is  now  believed  that  in  every  ciise  there  is  a 

tubercular  focus,  usually  in  a  gland  or  in  the  lung,  from  which  the  gi-neral 

infection  has  emanated.     The  early  symptoms  of  a  general  tubercular  in- 

ion  vary  much  and  are  often  obscure.     As  a  rule,  they  appear  before 

Ihe  symptoms  of  local  triberculosis  of  an  es[»ecial  organ,  and  are  repro- 

<enled  by  irregular  lemperature,  amcmia,  and  a  general  lowering  of  llie 

utrilioii  ami  vitality. 
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AUUTE  MILIARY   TUBRROULOSIS. 

The  term  iMHite  is  soriiewhal  misleading  in  speaking  of  iiiitbry  tiiber- 
tulosis,  since  lliis  form  of  gonL'ral  {ub'-nnlosis  varies  ifreully  in  llie  ni|}i(iily 
of  its  invasion  and  in  Um  inlensily  of  its  symptoms,  according  to  Um 
rapidity  wilh  wliich  the  bacilli  gain  an  entrance  to  liie  cin'ulalion.  and  in 
proportion  lo  the  snscepfibilily  of  th«  individna!  In  their  virulence.  Some 
of  tliese  cases  are  cxtrtmely  acute,  while  others  are  markedly  chronic. 
There  are  certain  on^ans  of  the  btMiy  which  are  rarely  alVecled.  This 
must  be  attributed  to  the  fact  Ihal  the  orfpns  in  qiieslion  do  not  offer 
favorable  conditions  for  tlie  development  of  Ihe  bacillus.  Thus,  it  Ls  ex- 
tremely common  for  the  bronchial  tympb-nodcs  and  the  lungs  lo  be 
affected,  while  it  is  rare  for  the  stomach  or  the  genito-urinarj-  organs  to 
be  markedly  involved.  Especially  noticeable  in  comparison  nitii  those 
acute  cases  which  occur  usually  in  somewhat  older  children  wilh  pro- 
nounced symptoms,  and  representing  the  form  which  is  called  the 
fjfplioiiltil  iypii  of  the  disease,  is  Ihe  clinical  pirUire  represented  by  those 
cases  which  occur  in  early  infancy,  and  wlucli  are  markedly  sidiacule 
rather  than  acute,  simulating  closely  in/tintik  alivpk}/. 

Pathological  Anatomy. — The  disease  is  characterized  by  Ihe  funnalion 
of  nodules,  varying  in  size  and  characler,  in  the  dilVerent  organs  and  tissues 
of  the  body.  As  a  rule,  the  nodules  (miliary  tubercles)  are  larger  and  not 
so  characteristic  as  in  Ihe  adtill.  As  compared  wilii  the  adult.  Ihey  vary 
somewhat  in  their  distribution.  They  are  much  more  numerous  and 
lai^r  in  Uie  liver  in  the  case  of  the  child  than  they  are  in  the  adult. 
The  eondilion  is  produced  by  the  entry  of  llio  tubercle  bacillus  in  lai^e 
nund>ers  into  Ihe  blood.  They  may  enler  the  blond  through  a  blood- 
vessel, or  by  means  of  infection  of  the  thoracic  iluct  following  infection  by 
the  lymph-nodes.  It  is  not  probable  that  they  multiply  directly  in  tlie 
circulating  blood,  but  they  may  muiliply  in  the  blood-vessels  of  organs  in 
which  the  blood-stream  U  comparatively  inactive,  as  in  Ihe  liver. 

(1)  Acute  Miliary  Tuberculosis  Simulating  Typhoid  Pever. — Stiip^ 
TOMS. — The  symptoms  of  this  type  of  the  disease  are  very  indefinite.  There 
is  rapidly  progressive  emaciation.  The  teniiieralure  is  irregular,  and  lluctu- 
ates  from  37.2°  or  37.7°  C.  to  40"  or  40.6'*  C.  (99°  or  100°  F.  lo  104° 
or  105°  F.),  or  even  higher.  The  respirations  are  often  accelerated  beyond 
what  can  be  explained  by  the  fever,  and  physical  signs  arc  markedly  absent 
in  the  lungs.  The  pulse  is  rapid.  Certain  cases  of  this  class  simulate  typhoid 
fever  by  presenting  symptoms  of  apathy,  headache,  slightly  enlarged  spleen, 
and  tympanites.  In  making  the  diflerenlial  diagnosis  from  typhoid  fever  it 
is  well  lo  take  hito  consideration  the  family  history  in  regard  to  lubercu- 
losis,  and  also  whether  the  child  has  been  living  where  tyjihoid  was  preva- 
lent. Although  no  leucocytosis  is  pR'senl  iu  either  disease,  yet  11  lias  been 
held  that  while  in  typhoid  there  is  a  relative  increase  in  the  small  mononu- 
clear celts,  there  is  in  tuberculosis  a  relative  decrease.     In  other  respects 
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the  blood  simply  shows  the  characterisiics  of  a  secondary  anspmia.  The 
Wiilid  irnfiinn  Li  absi'iit  in  lubiTculosis.  Thf  tubiTck'  hai'illiis  may  or 
may  not  be  present  in  thp  spiiUini.  In  some  cases  the  bacilli  of  typhoid 
and  tuberculosis  have  br'cn  fniinii  in  Ihe  urine.  Tlu'  liihiTcnlin  tesi  is 
SL'hioni  of  vahie  in  tlii>si>  cases,  iis  llie  lever  is  coniinnuus  and  usnally 
sufiiciently  hipli  lo  prevent  the  characteristic  rise  of  temperature  from 
being  perceptible.  The  less  regular  leniperalun:-.  Ihe  rapid  respirations, 
and  the  absence  of  rose  spots  aiv  signllicani  of  tuberculosis.  Finally, 
in  most  cases  tlie  tendency  of  typhoid  fever  is  gradually  to  recover,  while 
tuben-uiosLs  show.a  progressive  ejiiaciation  and  tlie  development  of  new 
symptoms  accordini^  as  other  organs  urv  involved.  In  some  cases  malaria 
may  simulate  tuberculosis,  but  the  presence  of  the  plasniudiuni  as  deter- 
mined by  a  blood  examination  and  the  response  lo  the  treatment  with 
quinine  serve  lo  separate  Ihis  disease  from  luberrulosis. 

Phounosis. — The  course  of  this  type  of  the  disease  is  short  and  the 
result  invariably  fatal. 

(2)  Acute  Miliary  Tuberculosis  Simulating  In&ntile  Atrophy. — 
StMrroMS. — AVohavefrefiuenlly  had  |jalienls  brou|.'lit  iido  Ihc  Infants'  Hos- 
pital in  whom  it  was  impossible  to  dilferentiale  in  the  beginning,  and  per- 
Iiaps  for  weeks,  what  eventually  |jroved  to  Ite  miliary  tuberculosis.  The 
symptoms  in  these  cases  are  simply  progressive  omauiution,  with  occasion- 
ally a  temperature  moderalely  raised,  but  in  no  way  difTering  from  what  Ls 
frequently  found  in  Ihc  alrophic  condition  in  which  a  .slight  disturbance  of 
digestion  may  cimw  a  similar  risr  in  temperature.  These  tubercular 
cases  simply  die  of  exhaustion,  with  no  physical  signs  developing  during 
life,  llie  disease  being  completely  masked  and  only  K-cognized  at  Ihe 
autopsy.  In  some  cases,  however,  alter  a  variable  period,  physical  signs 
can  be  detected  in  the  lungs,  the  temperature  rises  more  and  more,  and 
there  may  be  cough  and  accelerated  respirations.  In  these  cases,  also, 
there  are  al  times  diarrhiL-a  and  general  gastni-enleric  disturbance,  but 
these  conditions  depend  entirely  on  the  reduced  condition  of  the  infant 
and  not  upon  tubercular  lesions  of  the  intestine.  The  temperature  in 
tJiese  cases  varies  from  37.2°  to  38.8'^  C.  (09''  to  102°  F.).  It  must  be 
rememlMTeil  that  infants  with  simple  infantile  atrophy  at  limes  develop 
non-tuben:u]ar  broticho-pneumoida  and  die  of  it,  so  thai  a  diagnosis 
made  by  linding  physical  signs  in  the  lungs  in  those  cases  which  simulate 
infantile  alrophy  is  not  conclusive,  as  the  signs  do  not  necessarily  prove 
that  tuberculosis  is  present.  On  the  other  hand,  acute  miliary  tubercu- 
losis of  Ihe  lung  n.sually  presents  no  physical  signs  whatever,  so  Ihat  Ihe 
difl'erential  diagnosis  between  many  cases  of  acute  miliary  tutwRulosis 
and  infardile  alrophy  must  be  held  in  abeyance,  and,  unless  the  tuber- 
culin test  can  be  used,  cannot  ])•■  made  except  nl  tlic-  autopsy. 

pRociNotiis. — Tlie  [inignnsis  is  fatal. 

Treatment. — The  general  trealment  of  acute  miliary  tuberculosis  is 
essentially  symptomatic  and  by  Ihe  use  of  stunulonts.     When  Ihe  disease 
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simulates  typhoid  fever,  tlie  treatment  should  be  such  as  is  descr&ed  in 
that  disease,  on  the  supposilion  that  it  may  turn  out  to  t>e  typhoid.  When 
it  simulates  infantile  atrophy,  huwever,  the  CHART  5 

treatment  should  be  the  same  as  in  that 
disease,  and  is  essentially  dietetic. 

The  following  case  was  one  of  acute 
miliar}'  tuberculosis : 


An  infanl,  oiii'  and  a  hair  yenrs  old,  was 
brought  In  the  Infiinls'  Hospital  In  he  tre:iled  for 
an  allark  of  bronchitis.  Oti  entraMCt>  it  was  murh 
eniHcialf^d  and  failed  rnpidl;.  No  marked  si^ne 
beyond  a  subacule  hmiichitis  were  found.  Tliere 
was  al  (imes  a  slight  cough.  The  teniperaturi.'  was 
moderafelj-  raised  and  of  an  irregular  typi'.  The 
thor.ix  and  Ipgs.  espei-ially  Ihe  buttocks,  wliowed 
liunterous  siilieutiineouB  nhsceBae«,  and  there  w.-re 
also  a  fi'won  the  head.  Five  days  iK-fore  the  in- 
fant dii-d  the  temperature  ruse  iis  represeiiti^d  on 
Chart  6>  The  posl- mortem  examination  showed 
that  there  was  chronic  tuberculosis  of  the  bron- 
chial glands,  with  acute  miliary  tuberculosis  of  the 
pleura,  lungs,  spleen,  kidneys,  livi>r,  and  meninges. 


Days  of  Disease 
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ACDle  mllliuy  tubeiculnti. 


OHBONIO  OHNBRAL  TUBEBOULOSIS. 

In  addition  to  the  lesions  which  characterize  acute  miliary  tuberculous, 
a  chronic  general  form  of  tuberculosis  occurs  in  certain  cases.  The  symp- 
toms are  more  marked  Itian  in  the  acute  form,  and  usually  are  so  closely 
connected  with  the  bronchial  lymph-nodes  and  the  Inngs  lliat  it  is  more 
easily  diagnosticated.  This  chnHiic  general  tuberculnsis  is  one  of  the 
more  common  forms  of  tuberculosis  in  children.  • 

LOCALIZED  TUBERCtJliOSIS. — Although  tuberculosis  may  by  a 
general  infection  invade  all  the  tissues,  thus  coiislitutinp  the  general  tuber- 
culosis jusi  described,  it  is  apt  to  be  so  pronounced  in  certain  parts,  and 
so  nuicii  more  common  in  some  than  in  ofhers,  that  these  localized  fonns 
can  best  be  described  separately.  An  instance  illustralin^'  this  is  given  in 
the  lymph-nodes  of  the  neck  in  children  where  tin;  node  is  very  com- 
monly found  to  be  tuberculous,  and  yet  in  many  cases  no  trace  of  a  gen- 
eral tuberculosis  can  be  found  elsewhere. 


TUBEBOULOSIS   OP    THE    LYMPH-NODEa 

Tuberculosis  of  the  lymph-nodes  is  an  exceedui^'ly  common  form  of 
tuberculosis  in  children.  In  all  forms  of  tuberculosis  the  lyntpli-nodes  are 
affected.  The  tubercle  bacilli  come  in  verj'  close  relation  with  the  lymph 
spaces  and  ducts  and  are  carried  by  them  into  the  lymph-nodes  belonging 
to  the  part.     There  are  also  cases  of  tuberculosis  of  the  lyniph-nodeB  In 
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vvhifli  IIk-  ilist^asc  3p|ir-ars  lo  be  [("'"laJ'y  '"  these  i>arts,  Sucli  cases 
are  rnuiifl  in  Ur'  lyin|j|i-iio(lfs  id"  the  neck,  uf  Uji-  axiUiu.  and  of  the 
mesentery. 

Tiibert'iilofiis  uf  llie  lyni|jli-tiofli's  appears  In  Iwo  frirrrjs :  (1 )  the  niuW 
an-  enlarged  and  rtintaiii  liie  IiiIjitcuIhi-  tissue  in  (lie  iDrni  uf  mUidrif 
Mten-te^  whicli  by  their  increase  and  coaleseciicc  can  ibrni  large  caseous 
an-as ;  (2)  the  nodes  an-  alsn  [-iilarged  in  the  form  i»f '/{^'hw  fnhcrrka. 
leading;  tii  the  caseation  uf  laive  areas,  in  fad.  Hie  entire  nude  may  be 
cunveried  in  consequence  uf  Ihis  caseation  of  Ihe  dillust'  tubercular  lis- 
sue  iiitii  a  laiv  caseous  mass.  The  caseous  tissue  of  Ihe  nodes  may 
soften,  tireak  down,  and  even  supiiurale,  leading'  lo  the  formation  of  tuber- 
cular abscesses.  The  bacilli  having  entered  al  sunie  point  can  be  carried 
from  llie  point  of  enlnuice  by  Ihe  lyinpli-slreanis  into  the  nearest  lymphat- 
ics and  lympii-nodes,  wilhoul  Ihe  production  of  local  lesions.  In  gen- 
oral,  the  lymph-nodes  play  an  imporlanl  part  by  preventing  the  tubercle 
bacilli  from  entering  into  the  blood,  and  the  disease  irom  exionding  fur- 
Iher.  II  i^  very  inleresling  to  note  thai  the  lymph-nodes  can  SMllen  and 
break  down  in  this  way  and  be  dischaiijed,  and  that  no  furllirr  infection 
need  follow. 

TuberculosiB  of  the  Oervical  Lymph-Nodea  fScrofhla). — Tlie  most 
imjiorlan'  of  Ihe  lyinph-riodes  all'edr'd  in  liibercitlnsiH  are  Ihe  lympli- 
nodes  of  Ihe  neck.  I]iva.sion  of  the  cervical  lytnph-nodes  may  occur 
primarily  by  irrfertion  from  Ihe  Ihroal.  Wlicn  iliiK  invjision  occurs  in 
connection  with  tuberculosis  of  the  lurij^  Ihe  infection  of  tlie  cenical 
noiles  is  probably  primary  to  the  pulnionarj-  lesions.  The  ecr\Hcnl 
lyniph-nndes  are  more  commonly  aifecled  by  Ihe  tubercle  bacillus  in  the 
early  period  of  childhood  than  in  infancy,  ju  whirh  Ihe  infection  of  llie 
bronchbl  nodes  are  so  frequently  met  with.  When  Uie  term  scroftila 
was  in  more  general  tiso.  tuberculosis  of  the  cervical  lymph-nodes  was 
considered  as  one  of  ils  most  frequent  manil'eslalions :  i»\w  Hie  l<Tm  can 
be  dnippoii  entirely. 

SvMPTOHs  ASi)  l>iA<i.Nosis. — lu  cases  in  which  Ihe  cervical  lytn[di-nodes 
begin  to  enlarge  in  a  marked  luhi-nulosis,  as  of  the  lung.  Ihe  »<ymploms 
are  those  of  a  slow  pniiiss  extending  over  monllis,  with  a  lenden>-y  to 
suppuraUon. 

The  iliagnosis  in  these  secondary  cases  is  madi'  tiy  elimimdiiig  tht- 
causes  of  glundnUii'  enlarv;emenl  wliidi  could  [iroduce  a  similar  hyjier- 
plasia  by  n-llex  action,  or  which  could  be  produced  liy  some  other  organ- 
ism. The  diagnosis,  however,  is  diielly  made  by  tin-  lulierciilar  history 
ol'  the  case,  as  in  tlie  niiijority  of  caises  Ihe  ntnles  under  these  circum- 
etances  are  lulx.-n^'idur. 

Primary  tntierculogia  of  Ihe  cervical  lympli-nodes  is  to  be  distinguished 
from  other  funns  of  infection  by  its  .slow  progri'ss.  by  ils  greater  lendency 
lo  suppundion,  and  also  by  the  fad  tlial  the  suppnnilion  us  a  whole  laki-s 
place  later  lliau  the  simple  form.  The  enlAtve>)  rorvicnl  nodes  due  tosyphi- 
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lis,  liodgkin's  lUsease,  or  maJuniant  in^wths  should  K-  ditlLTeiiUaled  rmm 
tuberruloBis  of  (he  rervital  lymph-nodns,  as  desmht'd  in  these  diseases. 

pBotJNosia. — Tlie  |»nv»osis  of  liilM-niituBis  of  llic  tcrviial  lyiiipli-nortos 
is  good,  Ihe  uioppUoii  briiiR  for  llie  child  lo  dpvflo|)  lulK'n-ular  flls^-asi- 
elsewhere.     The  proRnosb  wiieii   Ihe  t iiben-ulosl'i  \b  seeondary  to  tubfr-] 
culosis  elsewiiere  varies  arrording  In  the  I  iibenmlur  lesions  from  wtiieh  it 
orip  nates. 

Theatmest. — Wheji  Itii'  tuben'idar  disoLse  has  extended  to  oUier 
oi^iis  Uiere  is  seldotii  rnui-h  iH-iiotlt  lu  Ik-  dt'rived  from  U»e  tn-alineiit  of 
Iht'st^  nodes.  Alllinnuli  il  is  coniedi'd  llial  jfl-neml  liihcrciilosis  fullowiiip 
lubercular   uerviiul   adtinilis   is  L-xteediiigly   mre,   yot    lliero    have    bei-n 
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CbiDDlc  i^iilErairiary  lutiercukrts.  wtth  iiiTolTEionit  nf  iiiu  r..rTi™l  binpti-'iod™- 

cases  reported  in  whicli  sueli  infection  lias  taken  place,  and  tlie  Klaiids 
shnnld  be  removed  unless  they  have  grown  smaller  in  ii  niunlter  of 
months,  at  any  rale  iftlK-y  show  signs  of  sofli-nin^'.  A  cliange  of  ctimatc 
and  oul-ol-dour  lili'  is  inilii:aled.  and  if  tlie  cliiM  lias  a  liibcrfnlar  inheri- 
tance, especial  care  should  be  taken  to  keep  the  naso-pharynx  and  throat 
in  a  healthy  cnnditinti.  Adenoid  growths  and  enlarged  tonsils  should  be 
removed.  Any  le.sion  of  (he  faee  and  head  which  may  cause  irrilation 
should  be  treated,  as,  by  their  retlcx  action,  they  may  cause  increased 
activity  nf  llii.'  (idierde  Imcilli. 

Mediiines.  except  for  special  condilions,  such  as  anienda,  are  useless. 
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Esifmal  n  [I  plica  lions  uf  an  irrilatinft  nalnre  ari'  lontra-indiralod.  Pr'- 
veiilinf^  llic  liead  from  rolling  from  side  to  side,  and  thus  pressing  on  the 
inllamed  glands,  can  sometimes  be  aiconip  lis  tied  by  various  mechanical 
dericcs  in  the  shape  of  collars.  The  operative  treatment  includes  not 
only  the  removal  nf  Ihe  ^land,  but  the  removal  of  il  al  such  a  lime  that 
the  smallest  scar  will  be  lell,  as  in  many  cases  following  a.  suppuration  of 
these  glands  unsightly  scars  are  left  which  disligure  the  child  for  life. 
These  cases  should,  therefore,  be  placed  In  the  hands  of  a  skilfid  surgeon. 

Fit-'.  UMI  represents  a  child  with  tuberculosis  of  the  cervical  lymph- 
nodes  in  a  case  of  marked  chronic  tuberculosis  of  Ihe  lungs. 

Tubercalosis  of  the  Bronchial  Lymph-Nodes, — i^)f  all  the  lymph- 
nodes  in  Ihe  body,  the  bronchial  lymph-nodes  are  probably  (he  most  fre- 
quently infected,  due  to  the  feci  that  the  primary  focus  of  infection  b  so 
commonly  found  in  Ihe  lungs,  and.  as  ttie  lynjph  flows  from  the  lung 
towards  the  nodes,  the  nodes  may  be  infected  in  Ihis  way  by  the  lung. 
Thus,  the  bronchial  lymph-nodes  protect  the  body  from  genera!  infection, 
but  do  not  protect  Ihe  lungs,  and  such  tubercular  lymph-nodes  can  be- 
come, moreover,  a  sta.rting-point  for  further  extension  of  the  disease  after 
the  primary  lesions  by  which  ttie  lymph-nodes  themselves  became  infected 
have  been  recovered  from. 

Tuberculosis  of  the  bronchial  lymph-nodes,  if  it  is  extensive,  may  in- 
volve the  pneumogastric  nene.  The  nodes  may  possibly  suppurate  into 
a  bronchus,  and  Ihe  infection  can  in  this  way  also  extend  into  the  lungs. 

Symptoms. — Various  symptoms  may  arise  from  the  breaking  down  and 
ulceration  of  the  bronchial  lynipli-nodcs,  or  by  Iheir  jiressure  they  may 
cause  irrilalion  of  the  neighboring  parts.  Thus,  an  annoymg  cough  may 
be  produced  by  local  irritation.  I^neb  has  reported  cases  in  which  the 
previous  symptoms  had  been  only  cough,  and  in  which  an  attack  of  sufl'o- 
cation  caused  death.  Adelbert  and  Vogel  have  re|K)rled  cases  in  which 
itlccralinn  origiiKiting  frfmi  these  points  has  n«ulted  in  death.  The 
pliysical  .^igns  ;n'<'  indelinile  and  unreliablr,  and  we  must  depend  upon 
the  geneml  symptoms  of  spasinodjr  cough  and  dyspnoea,  mthout  an  ade- 
fptati-  i-xpl;Mi;dinn  uf  Ihesi' symplinris  ln-ing  fnuiid  elsi-when.'. 

Tuberculosis  of  the  Mesenteric  Lymph-Nodes. — Tulx-rculosis  of 
the  iiiesi'nli'rii-  lymph-nodes  may  be  .'ii-cn  without  any  evidence  of  tuber- 
culosis elsfwlierc  in  the  l)()dy,  or  it  may  be  found  in  conneition  with 
Inlistinal  tuberfulosis.  lir  all  eases  the  infection  is  by  means  of  tlie 
intcBtini',  allhouKli  thciv  may  he  no  lesions  at  llie  point  nf  invasion. 

When  Uie  iiiirles  vmi  In-  reached  or  delinilcly  localized,  they  slinuld 
be  n-moved,  even  if  Ijipiirntnmy  liiis  In  lie  perfoniied ;  for  theiv  is  always 
ilmiger  mil  i>nly  of  tln'ir  lin-akinj;  down  and  tieiupning  a  source  <il  geiit-ml 
tiibercid.'ir  iid'eetion,  but  also  a  peritonitis  may  arise  suddenly  at  any  time 
from  iK'idi-  inlLiinmiition  nf  Ihe  peritoneuin  iirigimiting  fmin  ii  dislnti 'grated 
niKle  and  i-ndiu),'  filially  In  perhap.-i  u  few  ilays.  ,\  ciisc  nl'  Ihi-;  kind  i» 
(liiicribed  nil  [Hifi-  K4^. 
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TnBEROULOBIS  OF  THE  LABYNX  AND   TRACHEA. 


Tuberculosis  uf  llie  lar>'iix  and  trachea  is  very  rare  in  infants  and  rare 
ill  young  children,  Wtion  it  is  present  il  is  invariably  secondary  to  tuber- 
culosis of  the  lung's.  The  syrriplonis  are  the  same  as  those  nf  non-tub«rcu- 
lar  disease  of  these  oi^ns,  and  the  diagnosis  can  only  be  made  definitely 
by  tindiiif^  Ihe  liibtTcle  bacillus  in  thi'  sputum. 

Tkeatment. — The  treatment  duos  not  diil'er  from  tliat  of  tbe  non- 
tuberciilar  cases. 

TUBERCULOSIS  OP  THE  LUNGS.— Th.'  tiib-'nie  liaiilliis  may 
be  Itnuiiilil  lo  Ihr  lungs  by  nn-aris  of  the  blood  or  by  thi'  respiratory 
IMissages,  (he  latter,  according  lo  Northrup,  Iwing  the  most  frec|uent  in 
children,  Ihe  bacillus  entering  wllh  Ihe  inspired  air  and  lodging  in  the 
mucous  lining  of  Ihe  bronchi  or  in  the  alveoli.  When  carried  by  Ihe 
blood  they  are  generally  scattered  throughout  the  tissue  and  give  rise  to 
miliary  tubereles.  In  some  cases  the  infection  may  arise  from  the  throat 
with  or  without  the  jiroduction  of  a  local  lesion,  Ihe  bacilli  being  carried 
llirough  Ihe  lymph-nodes  into  the  blood  and  from  the  right  side  of  the 
heart  to  the  lung.  Rarely  a  very  few  bacilli  may  be  brought  lo  the  lungs 
by  the  blood.  They  may  ad'ect  only  a  ceriain  dclinile  portion  of  the 
lung  and  give  rise  to  lesions  which  Em?  scareely  dislinguishable  from  the 
lesions  produced  by  the  entry  of  the  bacilli  Itirough  tlie  respiratory 
passagi^s.  TulK-rculosis  of  Ihe  lungs  may  occur  in  three  forms:  (1)  aniti' 
mUiary  tiibefmihuin,  (2)  Ihe  more  diffuse  tubcrculiir  yneanumia,  and  (3) 
chronic  tiibriVHlo^n  of  the  limgs. 

Ordinarily  the  distinction  made  between  acute  miliarj'  tuberculosis 
and  tulKTcular  pneumonia  lies  in  the  preponderance  of  the  exudative 
lesions  in  the  latter.  In  the  lungs  of  children  there  is  a  much  greater 
tendency  to  exudation  tlian  in  adults,  and  even  in  acute  miliary  tubercu- 
losis the  essential  prolilfrative  changes  are.  as  a  rule,  accompanied  by 
exudation.  There  is  a  further  dilference  between  children  and  adults  in 
that  the  clu-onic  forms  of  tubereulosis  which  are  accompanied  by  exces- 
sive destruction  of  lissue,  with  inflammation  leading  to  a  formation  of 
fibrous  tissue,  and  producing  the  condition  known  as  libroidjtis,  are  seen 
to  a  much  less  degree  in  children  than  in  adults. 


(1)    ACUTE  MHJARY  TUBERCUIjOSIS   OF  THE   LUNQ. 

Acute  miliary  tuberculosis  of  the  lung  has  been  described  on  jiage 
382  as  a  pari  of  acute  general  miliary  tuberculosis.  It  presents  no  oHier 
symptoms,  when  the  acute  process  is  limited  to  Uie  lung,  than  those  which 
have  been  already  mentioned  as  occurring  in  the  acute  general  miliary 
tuberculosis.  There  may,  however,  be  a  formation  of  miliary  tubereles 
in  the  lung  in  ronibinalion  with  other  forms  of  tubereulosis  of  this  organ, 
the  formation  of  tubercles  being  a  more  chronic  process  than  in  the  acute 
disease. 


SPEHFir   INFKCTIOT'S   DiSEASRS. 


389 


■  (2)     AOOTB  TOBEROCTLAB   BBONOHO-PNEtTMONlA. 

Etioloot. — Araiv  tubtrt^ular  bronclio-pneuiiioiiia  is  rtiiiiiitun  in  chil- 
dren from  fill-  sixtli  rjniLlli  [tj  (ho  fiH.h  yar,  a  l.iiyc  inviporlion  of  tlie 
cases,  however,  oci-urriiig  allfr  tlio  scroml  ji-ar.  II  may  bi.'giti  in  tlic 
lungs,  or  may  be  secondary  to  any  other  of  tlio  lesions  of  gpncral  tid)prru- 
losis,  or  il  Jnay  follow  any  non-tnbt-n-olar  li-simi  nf  tlir  Inn^,  siirli  ns 
bronchilis  iir  brrini'lio-pncmiiouiii.  It  is  eonimmi  iJi  I'liilih'rn  who  have 
been  debilitated  by  previous  illness,  aJid  occurs  especially  afler  measli^, 
pertussis,  scarlet  fever,  and  diplillieria,  bi-ing  most  freqiHTil  in  llii-  first 
two.  It  may,  however,  develop  in  perl'citly  healthy,  weli-nourislied  I'hil- 
dren,  and,  as  Osier  has  expressed  il,  may  be  a  terrninaJ  process  in  cases 
in  which  a  local  tubercular  disease  exists  in  other  parts,  such  as  (he  skin, 
bones,  lymph-nudes,  or  Ihc  nr(J-^^enitaI  tract. 

PATiioi.oi]if.A[.  Anatomy. — The  infection  extends  by  means  of  Ihe  bron- 
chi, and  the  lesions  extend  through  the  brotichi  and  Ihe  alveoli  into  Ihe 
surrounding  lissue.  This  is  a  true  pTieumonia.  There  is  nii  exudation  into 
the  alveoli  of  the  Inngs,  which  consists  chiefly  of  (ibrin  and  leucoeyles.  In 
addition  lo  thi.s,  there  are  numbers  of  larjre  cells,  which  probably  arise  from 
proliferation  of  the  epithelium  lining  the  alveoli.  Both  the  evudalive  and 
the  proiiferidive  cells  undergo  ca.seation,  and  Ihe  tubercular  pneumonia 
may  occur  in  the  form  of  discreet  nodules  similar  to  ordinary  forms  of 
broiichn-pnennKinia.  or  in  the  fonn  of  lai^frur  areiis,  which  may  arise  eiljier 
by  conlluomx'  uf  the  smaller  foci  or  liy  Uie  siuiul  Ian  eons  afleution  of  a 
iargc  area  of  the  tissue. 

As  in  the  other  forms  of  broncho-pneumonia,  the  inilial  lesion  is  a 
bronehitU  and  |)eri-broncbiti5,  Ihe  distinguishing  tubercular  features  being 
casealion  and  necrosis  of  the  consolidation  with  the  presence  of  the 
Iwben-le  hiicilli.  The  accompanjiiig  phenomeTia  of  atelectasis  and  emphy- 
sema occur  as  lliey  do  in  non-tubercular  broncho-pneuiinjnia.  In  some 
cases  (he  non-tubercnlar  broncho-pneuninnia  precedes  Ihe  tubercular  dis- 
ease, this  occurring  particularly  aller  measles,  scarlet  I'ever,  diphtheria, 
and  pertussis.  When  the  tubercular  broncho-pneumonia  follows  Uienon- 
tuberciilar  form,  in  addition  lo  the  lesions  of  Hie  latter  disease,  there  are 
found  true  tubercular  processes,  such  as  peri-bronchial  nodules,  tubercular 
infiltralion,  and  caseous  areas, 

II  is  ran'  for  the  liiborcular  process  In  children  In  begin  ai  llie  apices 
of  the  lungs  jind  gradually  extend  downward,  as  is  cuiiiinon  in  adults. 
When  this  m'curs  il  is  usually  in  the  later  years  of  i-hildhood,  when  Ihe 
cxiiulilions  are  beginning  lo  approximate  Ihosi'  nf  laler  life. 

Tuben'idar  broncho-pneumonia  may  be  acute  or  cdironic,  but  it  is 
nirely  very  dironie.  II  may  o.cur  in  verj-  small  I'nci  .-ipparently  fuilowing 
Uie  bnjnchi.  or  it  m-iy  invade  a  much  larger  area  arid  iven  an  i-ii(in>  lobe 
of  the  lung. 

Smptohs. — The  symptoms  uf  iiciile   tiilMTrular  broncho-pneinnotiia 
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arc  very  similar  In  llinfic  of  inni-liiliiTciilnr  bri"iiiili'J-('in'Uiiionin. 
I'ordiiig  I"  Ush-r,  in  mnsl  liis-s  lln-  cin.si-1  nl'  llir  ilLsnisr  siiiiublcs  llial  uf 
the  oniinary  iiini-tubi'iTiilar  liPDiiclm-iincniiionia  so  rlnsrly  thai  a  differ- 
ential iliaifnosis;  lir'Uvt'eii  lh<-  two  chsiiisi'H  iiiniioi  h<>  made  uiilil  afli>r 
deatli,  aiid  lviii  llieii  IIjl-  posl-inortttn  uii|irur!iiiii'S  may  not  be  those 
distinctive  of  tubercular  disease,  and  llie  pathological  diajmosis  can  be 
detenniiiccl  only  by  finding  the  tuln-rcie  bacillus.  Chiiilrfn  may  bo  at- 
tacked with  cough,  a  heijthtened  lem|)eraturc,  and  thi-  jihysiial  si^rns  of 
broncho-pneumonia.  These  si^ns,  as  would  naturally  be  expeoled.  are 
usually  found  in  Ihe  hack  and  lower  imrtiiiii  of  the  limp  ralhcr  lliaii  at 
the  apices,  as  hi  adults,  on  account  of  tlic  usual  niilu.<!  uf  the  tuhciviilar 
lesions, — namely,  the  bronchial  lymph-nodos.  In  some  ruses  the  onset 
of  the  disease  is  not  so  acute,  and  ils  course  not  so  rapid.  The  rliild 
emaciates  and  has  only  a  modiTdIc  temperature,  but  later  Ihc  develop- 
ment of  such  symidoms  as  sweating,  chills,  and  hectic  lever,  lt)gcther  with 
the  signs  of  softening  and  breaking  down  of  Ihe  lung-tissue,  leads  ns  to 
suspect  that  we  are  dealing  with  tubercrilnsis  of  the  lung, 

DiAGNosi-i. — The  diagnosis,  as  a  rule,  is  to  be  made  by  taking  into 
consideration  the  family  history  of  tlie  child,  as  the  tissues  of  children 
whose  parents  are  tubercular  show  an  especial  liability  to  hifcction  by 
the  tuberi'le  bacillus.  Careful  investigiition  should  be  made  as  to  whether 
the  child  has  been  exposed  to  tubenulosis  in  any  form ;  whether  it  has 
itself  shown  sipns  of  any  localized  frimi  of  luberculosis;  and  especially 
whether  it  lias  recently  had  an  attack  of  measles  or  pertussis.  The 
physical  signs  are  in  no  way  cliaraci eristic,  as  tliey  may  not  only  be  simi- 
lar to  those  of  the  non-lubercular  form  of  bmnchu-pneumoniii.  but  also 
we  must  remember  that  Hit-  various  local  conditions  of  chronic  interstitial 
pneumonia  and  persistent  broncho-pnenmonia.  allhougli  simulating  luher- 
cular  disease,  may  in  children  be  non-tubercular.  Continuous  fever  of  a 
rather  high  grade  in  comparison  with  the  non-tubercular  pneumonia,  the 
greater  intensity  of  the  aniemia,  ajid  emaciation  mark  the  tubercular  inva- 
sion. When  the  symptoms  develop  insidiously,  especially  followhig  measles 
and  pertussis,  instead  of  beginning  during  Ihe  course  of  Ihese  iliseuses, 
tuberculosis  is  probidile.  It  nmst,  however,  Ik*  ivMienihered  that  simple 
non-tul)en-ular  processes  may  last  for  many  months,  and  the  children 
finally  rei'nver.  The  diagnosis  can  be  made  positively  only  in  those  cases 
in  which  a  specimen  of  tlie  sputum  can  be  obtained  and  examined  for  the 
tubercle  bacillus. 

pROGxosis.^Tiie  prognosis  is  invariably  unfavorable. 

Treatment.— The  Ireatinenl  of  tubercular  broncho-pneumonia  is  the 
sanie  as  that  of  the  non-tubercular  foniis  (page  701). 


(8)  OHBONIO  TUBBROUIjOSIS  OF  THE  LCTNGS. 
Olironic  Diffuse  Tuberculosis. — C'hronic  tuberculosis  of  the  lungs  as 

it  is  ordinarily  met  with   in  adults  is  rarely  seen  in  young  children. 
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TMirini;  the  firsl  lliri'i'  niuntlis  of  lilV-  lulRTnilar  tiisi-ase  nf  any  rorni  is 
vc'i-j'  rare,  but  in  tin.'  lallcr  part  of  ttiL'  first  yt-ar  it  lii'ioiiii'S  vl-i^'  conimuii. 
The  tubercular  lesions  which  an'  found  in  the  lungs  in  later  life  also  occur 
in  early  lite.  Allhoiigh  cavities  are  mil  so  eominonly  fimiKl  in  young 
cliildreii  as  in  adults,  it  is  not  so  much  that  lliey  do  not  exist,  bul  because 
they  are  located  at  the  root  and  central  portions  of  tlie  lung,  and  are, 
therefoH',  more  dinicull  to  detect  ciii  physical  examiiialion.  II  lias  been 
niiliced  lliat  lai^  cavities  at  tlie  apex  (it  llie  lung  are  rare  Ju  early  life, 
bul  becdiiie  more  coniirion  as  tlie  child  arrows  older.  Tubercular  disease 
of  the  lung  is  very  irregular  in  the  extension  of  ils  lesions  in  young  chil- 
dren. Much  more  advanced  lesions  are  usually  found  al  the  posl-nioHeni 
examination  than  are  detected  during  lite.  The  primary  lesion  of  chronic 
tuberculosis  of  the  lungs  is  commonly  a  tubercular  broncho-pneumonia. 

Chronic  Localized  TuberculosiB. — In  this  form,  from  a  single  tuber- 
cular focus,  there  is  au  extension  of  the  disease  by  rontinuily,  The 
bacilli  find  Uieir  way  into  the  sumiunding  lung-tissue  by  means  of  the 
lymphatics,  or  by  means  of  the  infection  of  the  adjiiining  alveoli.  Nodules 
varying  irt  size  may  be  produced.  In  this  form  of  localized  tuberculosis 
there  seems  to  b<!  a  high  resistance  of  the  tissue  to  the  tubercle  bacillus, 
and  there  is  nol  the  same  tendency  to  an  extension  of  the  infection  as 
in  the  other  fonns.  AHer  undergoing  caBealion  the  lissues  seldom  remain 
in  Uiis  condition,  for  the  caseous  materia!  tends  to  soflen,  and  is  disciiarged 
by  means  of  the  hronclii.  or  11  may  be  partly  nbsorbed,  leaving  a  cavity' 
in  its  place. 

SrsiPToMs. — The  symptoms  nf  chronic  tuberculosis  of  the  lungs  difTer 
bul  litllc  in  the  child  from  those  seen  hi  Ihe  adult,  and  are  marked  by 
the  same  irregtdarities  in  Iheir  course.  This  is  due  lo  the  varied  fonns  of 
Ihe  tesiiins.  hi  young  infants  the  symptoms  are  so  often  obscure  and  the 
physical  signs  of  the  serious  pathological  condilitins  which  exist  in  the 
lungs  artr  so  frequently  maskeil  that  tlie  diagnosis  is  apt  to  be  ver)"  doubt- 
ful. There  is  ollen  a  hislory  of  lubenulosis  in  Ihe  parents.  The  more 
common  symptoms  of  chronic  tuberculosis  of  the  lungs  are  gradual  loss 
in  wc-ighl,  sti-engtii,  and  appetite,  irregular  and  moderate  lieclic  fever,  and 
sweating.  The  physical  signs  an^  slowly  increasing  duhiess  in  certain 
an-aa  of  the  lung,  especially  in  the  back,  accompanied  by  rSles  and  the 
oilier  signs  of  soiidilication.  Liter  in  lln-  disease  Ihe  channlerislic  signs 
iif  cavities  may  develop.  Cough  Is  usually  presenl.  alliioiigli  it  Ls  snmi'tinies 
an  slight  in  the  beginning  as  not  to  tie  esperinlly  nolic<-d  by  the  parents. 
Ihrmoptysis  is  rare  in  infants  and  in  young  children,  but  may  be  priseiit 
in  older  idiildrcn  as  they  approach  tin-  age  of  puljerty.  As  the  <iisease 
priigri-wsis  there  is  dyspnaa,  usually  of  a  moderate  grade,  witli  cyanosis, 
but  ill  some  cases  considerable  destrueiion  may  have  taken  place  in  the 
lung-tissue  wilhout  Ihe  presence  of  any  especial  dyspna-a. 

Ttie  course  of  chrouic  tuberculosis  of  Ihe  lurgs  is  rather  more  rapid 
in  chiltlrcn  llinn  in  adults,  and  it  is  seldom  lliat  the  long-protnicled  counw 
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of  Uie  dis^^'asc  s^i  (W-'Iik-iiI  in  adults  in  nn'l  willi  in  I'liildmi.  SuniL-liincs, 
howi'ViT,  the  rhild  iiii)tn)Vi-s  in  its  trnii'ml  health  riii]  may  Uvp  fur  many 
yriii's.  Ill  t^l^■sl■  iiisfS  llic  liTiiiirial  |iliiilaii^i's  nT  Uit-  lingers  may  beroiiiF 
dubt)i-<t.  ani)  IIhti.'  is  usually  ilys|iijii-u  mi  cM'rtiuii. 

IhAiiNosi-s. — The  (lia^niisis  is  to  hi-  umih-  Ihuii  ihnmk  ('iii)>yi^mA  and 
fniin  liirniiii'  iiiiii-l'ilx'niiliir  linirirliiKpni'iiriifinia.  Thf  fiiniii>r  tlisi>a£c 
rail  bi'  readily  f-liriiinalrd  |iy  makiiiif  an  'xplonddry  iispimtinn,  hiil  Utt- 
latter  ran  uflin  bi-  distintfiiisluil  only  liy  nicHns  nt  a  tmitiriolD^cjil  exuui- 
ination.  In  I'ldcr  itiildrfn,  from  wtioni  a  spiTinicn  of  Uit-  f^inifiim  iran 
bf  olttnim-it.  llif  ilioKno^is  \»  readily  nii(di>  by  tb<>  dolcrtiim  ■'('  thf  (tibL'trk' 
barillns.  In  ynimin-r  rliildnn,  in  whom  fXpiTtomtion  doi-s  not  take 
place,  the  diagnosis  is  much  niun-  dillicult.  but  if  Uie  ihildrcn  art-  cart>- 
fiilly  watrhid  it  is  often  possible  Icj  oblaiii  h  H|)eriinen  ol'  the  s|)i]|iim  if 
tin-  ciiild  luippeiifi  to  vonnl.  in  whiili  i-iise  iwirticli-s  oC  spntiiin  may  In' 
coughed  Up  witli  the  vumitus  and  t^n  be  Bf|)urated  from  it  and  trxaniint'd, 

I'uoiiNiwis. — The  pni(inosis  of  i-lirfiiie  liibercuiosis  uf  llie  Iinitcs  wlicn 
llie  syniptome  Hfe  at  all  advaiiei-d  is  vry  nnl'avor.tljle.  bnt  flu-  piist-murtfiiu 
examinalions  of  so  many  individuala  who  liave  died  of  non-lnbi-rfular 
diseasi'S  sliow  tlie  preseni'i'  of  old  hiberenlar  leniims  wliieli  liave  ap- 
(lareiilly  teasi.'d  to  lie  of  grave  iniport,  that  we  must  aeknowledgr-  tliat  il 
is  possible  for  many  eases  to  survive  the  invasion  of  ttie  disease, 

TKKATMKMr. — Th''  In-alnii'iit  of  ehntnie  lidjeri'iilnsis  of  the  lun^  is 
essentially  climulii',  and  the  I'liildn-u  should  he  removed  al  on<'e,  if  possi- 
lile,  from  a  cliniute  where  the  altitnde  is  low  and  Ihe  atinosphen*  dainp 
and  subjei-l  tn  great  varialions.  Too  high  ;dtilndes  an.-  also  to  be  avoitlecl. 
When  Ihe  rhild  rainiot  be  removed  to  ii  more  Favorable  locality,  striet 
altetilion  to  its  general  hygiene  and  to  its  fooi)  will  in  some  cases  be  ful- 
lowi'd  by  an  appart^nt  arrest  of  the  tubeniilar  pnicess. 

Tile  Irealment  uf  clinHiic  pulnioniu-y  lubercntosig  c'speeially  calls  for 
frpsli  air  and  sunshine.  The  Food  should  he  given  al  n-gnlar  irder\'jils  live 
or  sbc  linu's  in  the  twenty-four  hours,  and  should  be  adaph-d  to  tliL*  di- 
gi'stion  of  the  especial  case.  There  are  no  drugs  which  niv  of  niiielt 
value  in  this  disease.  Cod-liver  oil  is  conitiiouly  pven,  and  in  many 
rases  seems  to  be  tolerated  by  the  stomach,  and  to  be  even  agreeable  to 
the  child.  In  our  experience,  however,  pasleurized  Iwpnfy-rour  per  cent, 
cream  willi  five  per  cent,  lime-water  is  equally  efficacious,  and  lo  most 
chiklren  much  less  distasteful.  When  the  appetite  is  poor  a  nerve 
tonic,  such  as  tincture  of  nux  vomica,  is  ollen  found  lo  be  bt-nericial,  and 
when  there  is  considerable  anaf^mia  the  tartrate  of  iron  and  potash  is 
indicated. 

The  following  case  (Fig.  101.  |).  393),  illustrates  chronic  tuberculosis  of 
the  lung  following  an  acute  infectious  disease  : 

A  girl,  pi((hl  yenm  dM.  biJ  ii  hislory  t<(  lulieri'ulosis  in  iifr  fiimily.  She  huil  nii 
allnc'k  of  poi'tus^ia  wtii'ii  she  Wii.-<  ^ix  yi'.u's  ••Ul.  iiii<I  shiik.'  iiioiiLL^  Liler  im  n'Ini'k  uf 
menslfs.      Following  the  atlark   'if  iiicnsii's  k1]i.>   lii-giDi   l.u   hitve  headai'hi;,   niiinrli    iiiiil 
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e%|)er (oration.      Bhi"  '■nmiilaincil  i>f  piiin  in  licr  I'lipsi  iirnl  iitHlmiien.  ami  i-t  I'liilly  «pn- 
sulions,    aiirl    jinnrreaiiively   l-isl    in   wpielil    ;irir]    sln-niflPi.      A    (ihywitiil    fx:iniiniiliD[i 

Ifla.   101. 


Cbronlp  tiitionnilriiti  of  the  lunir.   Fonule.  K  yc&n  nM. 
sliowrd  UiP  akin  tii  bi'  ilry  aiiJ  hiirsii  and  lli-'  huiirl  nnrinul.      The  ltd  hiiig  in  fmnl 
ait|ieiLred  lu  be  naruial.      Behinil  over  n  small  area,  nt  the  upper  port  uf  (b«^  lung  there 

CHART  6. 


Climnlc  tiiN-fpulosla  i.f  the  lime. 


wiTi'  liiilni-ss,  liroiirho-vi^iculur  lircitthiiiK.  uci'l  sniue  flni*  muUl  rilvs.      (ivr  lh(>  ri^hl 
Vppi-r  liihe  ill  frniil  siiil  Imhliid  lhen>  wus  iiiilti<«i5.  niiil  (lie  expimtiuu  vita  |iri>lunK(>4 
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nml  hii(h-|iitoli'->i      Ovi-r  llii'  dull  ivfrioii  vn-n-  iMUit  lunliuiu  bdiI  fitir-   -ii,^ 

Til"  Utriiera  'ir  (lie  nrr<u  of  ilulnvM  mtv  iFiilir«lnl   h;  liLarL  linr*.  ami  ^ 

hluik  npiilii.     Til''  una  nf  nmliai-  rliilniVH.  Ilii!  Imrtr  [mri  ur  "  ^j_j  y^ 

|<iwi-r  lirifilt-r  of  tho  TJIxt  are  iiiiiiciiLol   by  'lurk  lliHii,  Jiml  tlii^  r-! .  .  ^^  wfakk 

•Miixit  I'l  In-  "imi'wimi  I'tiliirifi'il,  liy  nn  JnlTrwpW  lino. 

Til'-  rttiirl   iiliow*   Itir   inviKiliir  li'iii|H'raliin-  whiHi  in  niuunnal*  •««■  in  mm*  -J 
dittiriii'  liilMTciiliMiii  nf  llii'  liinit-.  aii>l  \n  "(  tlif  rftnillciit  tir|«>. 

TIh^  HiiliJ  Will)  irnuluully  rniliiiif  iiiiil  111"  aiinu  <->r  itiiwnranHalina  of  Ibr  lu.ifr  ••rr> 
■luwiy  pnirmi'liiK- 

TUBHBOULOSI8  OF  THE  PLEtJBA, 

Tiibfrriilofiis  III"  tlif  iiji'iini  w  a  <iii union  alTwtion  in  gi-ai-r-'  '  ■  no- 
losis  Jinil  ill  lubiTfiilnsis  nf  lln'  liiiin^.     The  symptoms  ami  Ir-  .lu 

nof  difTiT  from  ij(ni-lul)onnlar  pU-uritis.  but  hemorrhajrir  i-xudations  an. 
niiT  in  I'urly  ihildliDuil. 

TUBERCULOSIS  OF  THE  O  ASTRO -ENTERIC  TRACT. — Tuber- 
culosis or  the  pislro-t'tilerif  tract  occurs  moat  oJlen  in  canm-rtiun  with 
hikI  rulliiwitiji  liitHTiuIotiiB  of  iln-  liliif^s,  flu-  iiifcitinn  lii-inp  iliie  tu  Hip 
swalti)\vii]|.'  <it'  spritiiiii  ( nntainiii);  lln'  Iii1iit>'1<'  tm'illus.  In  rxtrv  rasvs  the 
bacilli  may  JIikI  their  cnlrante  in  milk  or  t^i^uu^'li  fnoil.  TiiberrultHjs  of 
llicd'SoijIiaKits. Blciiumli.  and  «iti"(i<-rLurii  is  ■■xrci-iiint^ly  raro.  The  •esoph- 
agus (imbably  fscu|"-s  jnli-cliun  owing  to  tht-  lad  lliat  Ihc  sputum  ctttn 
laininK  tho  bacilli  n'liiains  for  so  short  a.  tinio  in  contact  with  its  w«||s, 
which  arc  also  (jrotift'd  by  fluir  inany  layers  of  cpillu'liuni.  The 
stornacli  probaJily  owes  ils  ppotcctiun  to  Ihc  presfntf  of  the  pistric  ju)i!c. 

TUBEROUI-AR  rLBO-OOLITIS. 

Etiolorv, — Tubcn"ui(jsLe  ol'  tin-  inli'iiliiii.-  in  nul  so  cmnnion  In  infimry 
as  in  oldor  childnn.  In  Mi'-  latter,  however,  il  is  mel  witli  ijiiit*-  cotit- 
nionly,  pspcciutly  in  Ihe  midille  period  urchildhoud.  The  discasi*  may  bi' 
primary  in  ttie  intestim-,  hnt  Ibis  is  verj-  rare.  AL  the  Kostoii  <'hihln>trs 
Hospital  we  have  Iiad  {int-  case  in  which  tlie  tubercular  lesions  wero  con- 
fined to  the  intestine  and  to  tlie  niesciiteriL-  nodes.  In  Uiis  case  Professor 
Coiincilmaii  considered  Ihat  Hie  evidence  was  in  favor  of  Ihe  iiilestinal 
tubercle  anlcdaliiiK  the  tiiberele  of  the  nodes.  In  the  greal  majorily  of 
cases  tubercular  ileo-colilis  is  secondary  to  tuberculosis  elsewhere,  and  in 
sucli  eases  is  followed  by  Inhereii losis  of  Ihe  mesenteric  inlands.  The 
must  common  soune  of  infection,  however,  in  all  parts  of  tiie  gaslni- 
enteric  tract,  is  from  the  Jung,  by  means  of  the  sputum  which  has  bci-D 
swallowed. 

Patholouical  Anatokv. — The  tubercular  lesions  are  most  common  al 
the  lower  end  of  Ihe  ileum,  next  in  the  rectum,  and  Ihen  in  the  colon.  In 
lubereiilosis  of  Ihe  intestine  the  corresponding  lyni]ih-nodes  are  always 
all'ecled.  The  tubercular  lesions  almost  invariably  occur  in  Ihe  form  of 
ulcerations.  These  ulcers  begin  bolh  in  the  solitary  follicles  and  in  Peyer's 
patches.  The  n leers  in  the  solitary  rollirles  are  small.  In  Peyer's  pati-hes 
they  may  be  larj^e.  involving  the  entire  extent  of  I  lie  patch.    Tliey  also  show 
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a  Icndi'ncy  Id  [:r"«'  in  Ihr  flirci  linn  nf  IIk'  lym|iliali(s.  sn  lluil  an  ulcer 
itjay  i.'xtcnd  arouiiil  llic  i-iilin.-  firctiiu('L'r<'[iii'  ol'liu'  inli'Stiru'.  TIil-  tiibcr- 
cu\ar  uJeer  has  the  followiii>r  characlerislics :  in  conlradislinrtion  to  Ihe 
typlioidal  ulcer.  Iln'  Innt;  diameter  of  wliirh  cdini'ides  with  line  king  axis 
of  Hu'  intestine,  the  liibon-ular  uluer  is  Irarisverse  in  liie  lonn  axis,  rarely 
ovoid,  aiid  often  irwjfiilar  in  mitline.  Tlie  edfres  nverliang  and  the  base 
is  infdlrated,  and  in  many  instances  small  tubercles  may  be  visible  to  the 
unaided  eye  on  the  periloneai  siirtaee  at  (he  base  nf  tlje  nicer. 

Fig.  102  represents  a  specimen  nf  tubercular  disease  of  the  intestine 
whieh  occurred  in  the  practice  of  Dr.  Northrup. 

A  girl  eight  and  a  half  years  old  wiu  attarlied  Iwo  months  befnre  her  death  with 

chills,  fpvpr.  and  prostiulion.  The  Icnipernlure  at  first  varied  from  .^8.8°  ti>  !iS*.4''  f, 
(102°  III  HKl"  F.),  Iiiit  as  thi'  dise.isc  progressed  llic  (■■nifitTiilure  gradu.iily  fell,  Thi're 
was  rapid  emai'iiitinn.  Ihi'  iihd'imi-ii  n*a.>^  sunken  at  Ural,  hut  later  becuiiie  tervie. 
There  were  pain,  lenderiiess,  aiid  resistance  in  the  ri^ht  inijiiinal  region.  The  suh- 
niaxillnry,  rervleal,  and  iii^inal  lymph-nodes  were  enlnrifed.  The  urine  contninnd 
alliUMiiii  ami  hyiiline  rasts.  There  wiis  diarrh(ea.  The  iiiitopsy  showed  Ihe  lungjfs  to 
be  noniiiil.  The  broiiidiial  and  retro- iieriloneal  lymph -tilniids  wi-re  enlarged  and 
cheesy.  Tlu-  colon  shoived  Iwo  birye  sloughing  ulcers,  one  in  the  regi-iii  of  the  iveciim 
and  Ihe  othrr  in  llii-  ascending  jiorlion.  They  were  hanaverse  to  Ihe  axis  of  the  colon. 
and  their  edgei!  were  overhanging.  The  entire  membrane  was  thickened,  and  there 
was  wmie  fnlliciilar  iilcendioii. 

Fig.  103,  I.  and  II,.  tepn-t>ent  porUons  of  intestine  taken  rriim  a  girl  two  years  and 
eight  inonlhs  old.  She  had  hiid  diarrhira  occitiioriully  for  n  yeiir  and  al.-*"  convulsions. 
She  di'-d  ^oon  ader  enk-ring  the  Imspital.  The  aulopsv  sliuived  cili'iisive  iilreratioiis  in 
llic  siiiidl  iiili-sline  (I.),  anrl  11  iargi-  nicer  in  Ihe  ca'.iini  (II.),  There  were  lulierrular 
ulcers  in  llie  middle  Ihird  of  Ihc  colon.  The  iierilonca!  snrfai'e  showed  mitiary  tiilier- 
cles.    The  mesenteric  and  bronchial  lyinph-glands  were  miirkedly  enlarged  and  chefsy. 


Symptoms. — The  symptoms  of  tubercular  tleo-colitis  an>  ^'oriedand  in- 
delinite.  The  most  ponimon  symptom  is  a  persisli-nt  diarrha-a.  The 
diarrh<ea,  however,  (hies  not  correspond  In  the  i-xlenl  nf  Ihe  lesions,  as 
lari;e  ulcers  may  exisl  and  emisliiuiliuii  be  present,  especially  if  lln^y  arc 
in  lilt'  ileum. 

Di.\(iNosis. — In  rases  of  primary  Inbereiilosis  of  Ihe  inlesHne,  Ihe  only 
certain  lui-aiis  of  del ini lining'  Ihe  luiiercular  character  nf  the  disease  is  In 
find  the  lubercle  bacillus  in  Ihe  discharifcs.  When  the  disease  is  second- 
ary In  liilien'ulnsis  i-lsewhen-.  Hie  lulxTi'nlar  involvcmenl  nf  the  intestine 
may  be  snspecli-d.  when  al  any  lime  dnrijit;  Iho  course  of  Ihe  disease  Iho 
infant  is  allacked  \vilh  diarrhn-n  of  an  obstinate  nature.  In  Ihese  cuses  the 
ilt.sease  cjm  nnly  he  L-slahlishi-d  by  lindin^'  the  tuberile  bacillus  tii  Ihe  dis- 
iharpes.  II  is  exceeilinply  dilliciill  ki  dn  this  when  Ihe  stools  are  watery. 
II  luks  l)eon  siitKcsled  thai  in  order  In  siiuplify  the  search  for  the  Kpeciflc 
nrganistti,  snllicienl  opium  should  Ik-  friveii  lo  prnduee  a  conslipaled  niovc- 
inenl,  sn  thai  the  smears  may  he  taken  from  Ihe  mucns  which  is  scraped 
frnni  the  tuliereiilar  ulcers  luid  diti^  tn  the  hard  fn-cnl  masses  as  they 
JIOBS  dnwnwan)  alont;  llie  course  nf  the  ililestine. 
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'I'hr  ililVrn-iifial  iljiipiosis  is  hi  hi-  iiimic  from  rhronic  non-1  ubervular 
inrt'i-litiiis  <liiirrliii'ii.  In  (In-  I;iII<t  coiiiliMfMi  Ihr  hisfon- usually  slio^vslhal 
Itu-  iliiM'iisi'  \iiix  \>vf!iiu  witli  iiri  iit-iili*  iiMurk,  while  in  tuborrulosis  Ihe 
oiiMi-l  luis  liri'ii  iiisiilii>iis.  Markntly  ciilarvcct  iiicsenteric  nodes  arid  the 
i-V]<ii-iiri>  (>r  hilx-niiliists  flsi'\v)ii'i-c  ;)ri'  iiiipdHaiit  as  indii-atin^  a  tuberpular 
i-aiisc  for  till-  iiitrsliiial  Kyiii|iti)ii]s. 

I'ikmaosis. — Till' )ini;:iinsis  is  vi-ry  iinravorablc.  aiiit  death  may  ocrur 
t'illuT  rroiii  llic  si'Vi-rily  of  lln-  iiili-stiiial  syiiiploms,  or,  more  rarelv.  bv 
)iiTriii-iiliiiri  or  li<-riiiirrlia^f.  Tlif  priCp'tiosis,  hmveviT,  laiyt^ly  depends  on 
lliiil  of  till'  liilii'nriliir  ilisi-asr  lo  wliirli  llii*  iiiN>s(inal  tuberculosis  is  sec- 
niidary. 

'I'jiKAixKNT, — Till-  In-iiliiii-iil  is  llic  sariii"  as  thai  ilt'scribed  for  non» 
tiilii-rciilar  inrci-liinis  <liiirrli<ra  tin  juigi-  H'>:i. 

tubbrouijOsis  of  the  perttoneuh. 

Ttibcnriliisis  of  Uiv  jicriloiK-iiiii  may  (iif-iir  in  both  iiilants  and  chil- 
iln>ii,  bill  a  iiiurki'il  itillaniiiialory  i-<iiitlition.  cither  mlh  iir  withoiit  asciles, 
in  iiMiri'  (-(iiiiiiion  in  i-liililrcii  lliiiii  in  inlaiils.  In  inraitts  it  is  iimre  com- 
mon to  liuvi-  a  miliary  Intx-n  iil<isis  of  tljc  |>i*riloiM>m)i  in  the  cfiur&e  of  a 
•fi-ni-nd  I  nix'n-iilosis  which  ili(c»  not,  as  a  rule,  show  abdominal  symptoms. 
In  chiMrcii  the  |icriloncal  inllannnalion  may  l)i-  so  markedly  localized  as 
lo  coiisliliilc  a  (liscasi-  uC  ilscH',  luluifiilor  /M-rlhiiitU. 

KnoLoiiv. — The  on[;iiial  soiinc  of  llie  liilx'ri  iilar  proross  is  oflen  ob- 
scure. II  may  be  a  primary  jntection  ol'  Iho  peritonenni,  btit  most  rom- 
nionly  Ls  sei-(Hnlary  lo  hiben-ulosis  of  tin-  nii'senteric  nodes,  [t  may  also 
bir  Bi'i'imdary  to  liibcrcniosis  of  llic  intestine,  hin^,  lymph-nodes  in  vari- 
ous iiart.s  of  the  body,  and  .illier  oivjuis.     II   may  arise  in  the  course  of 

the  various  infectious  disi'ases.  esj ially  Ilii-  exanthemata.     Tubercular 

peritonitis  may  lie  nmtf  uv  •■luimii;  hnl  ttie  most  conunon  form  met  with 
in  diililron,  and  Ihe  nnc  which  usually  reprcsent.s  lln^  disease  clinicallv  is 
the  chnmic. 

l'ATno[.(j(iUAi.  .\\.vrojiv. — The  pniccss  coiisisls  in  the  formation  of  mili- 
ary lubcrcli'S  on  the  jienloneal  siirliicc,  whirli  [jive  ri-se  to  0{Mique  chee.sy 
tliickenhifrs,  often  nodular,  with  firm  adli<-sioiis  of  tlie  adjacent  surfaces 
An  exudation  into  the  pcHloTieal  cavity  is  usually  present,  the  quantity 
K'Tieridly  liciiifr  corisidcRihle  and  seni-|mndciil  in  character.  The  ascites 
may,  however,  be  [lurnient,  or  merely  serous. 

The  rlisease  may  ocmr  in  tlm-e  forms.  (1)  A  miliary  tuberculosis 
with  ascites  acute  or  subacute  iu  its  course,  (U)  A  lilm.us  form  in  which 
ascites  may  be,  but  is  not  usually,  present.  This  form  is  essentially 
rliroiLJ.-.  There  is  a  fi.rmalinn  of  a  fibrous  tissue  with  matting  of  the 
iutostinc,  of  the  omentum  and  mesentery,  aiat  not  much  tendency  to 
caseation  or  hreakiutr  down.  (.{)  An  ulceralive  form,  which  is  a  later 
staj.'.-  of  the  two  forms  Jtisl  described,  and  in  which  occur  lanre  tubercular 
deposits  will,  .aseation  and  so^t.nin^^     The  luufw  in  this  form  are  affected 
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II  is  not  so  clironic  as  the  (ihrous  form  (2),  bul  it  is  characleriaed  by  more 
lever  and  more  severe  symptoms. 

SvMPTOMs. — ^Thc  sym|itoriis  of  tubereular  peritoniiis  vary  according  to 
the  extent  and  eharatlcr  ol'  Hie  lesions.  When  Ihey  consist  of  a  miliary 
tuberculosis  ol'  llie  peritoneum,  with  only  a  slight  uillamiuatory  coiidilion. 
they  are  usually  seeondary  to  a  general  lubereulosis,  and  llie  abdominal 
symptoms  iiri'  insitrnilicaiil.  Wlii-n  this  lonii  occurs  in  youuK  iiilants  the 
later  mariil'L'stations  of  abilominal  disease  aiv  seldom  seen,  iis  the  infant 
usually  succumbs  lo  the  hiffdion  before  thi?  symptoms  have  liad  time  to 
develop.  When  the  disease  is  acute,  the  symptoms,  as  a  rule,  develop 
in  connection  with,  or  most  ollen  followiiiK,  the  symptoms  of  tuberculosig 
elsewhere,  especially  in  the  lunir,  and  do  not  dilll-r  materially  from  those 
of  acute  non-tubercular  peritonitis.  When  the  disease  is  of  the  subacute 
and  chronic  form  the  symptoms  vary  according  to  the  presence  or  ab- 
sence of  ascites  as  a  pronihii'Tit  eimilition.  Meii',  again,  the  symptoms 
correspond  to  the  character  of  tiie  lesions.  In  either  case  a  tubercular 
process  is  gohig  on,  but  in  one  it  rpsnltsi  iji  a  laiy''  elTusJon  of  fluid,  while 
in  Uie  other  Ihe  more  advanced  luben:uiar  lesions  develop  with  no  fluid 
at  all,  or  with  only  a  small  ainounL 

The  initial  symptoms  of  tubercular  peritonitis,  with  gradual  develop- 
ment of  ascites,  ai-e  usually  ill  deliiied.  There  is  a  gradual  loss  of  appe- 
tite and  flesh,  with  occasional  abdominal  pain,  which,  as  a  rule,  is  not 
severe  in  character.  There  i.«  seldom  any  tenderness  nf  the  alidomen. 
Vomilhig  is  not  a  marked  sym|]flom.  Attacks  of  diarrlura  are  conuaou 
and  an;  apt  lo  be  paroxysmal.  There  may  be  constipation.  The  lem- 
peraUire  is  ;il  limes  raised.  I'specially  in  the  latter  pari  of  the  day,  bul,  as 
a  rule,  is  moderate,— 37.2°  lo  3».8°  C.  (Si)"  to  l(t2°  K.).— and  nmy  hi'  so 
nearly  normal  as  to  simulate  ascites  due  to  obstruction.  After  these  gen- 
eral symptoms  have  lasted  for  a  number  of  weeks,  the  abdomen  is 
noticed  In  be  distended.  A  physical  examination  Jiiay  show  that  there  is 
nothing  idtnonjiiil  in  Ihr  Ihorax.  and  that  the  morbid  condilioii  iBcoriMned 
entirely  to  Hie  abdomen.  Al  tirel  the  abdomen  is  resonant  on  peretis- 
eiun.  bill  latiT  Muiliialinri  is  delected.  Wliile  for  a  time  tlii'r<-  IB  n;So- 
uance  in  Ihe  region  of  the  umbilicus  when  Ihe  child  is  lying  mi  ila  liack, 
and  a  change  in  the  area  of  resonance  with  a  change  of  position,  this  area 
of  n-sonance  gradually  grows  li-ss.  The  Ihiid,  liowevi-r,  may  be  encapsn- 
laied  by  adiiesitiiis  and  thus  the  area  of  duluess  and  resonance  be  less 
distinctly  followed.  As  Uie  disease  progresses  and  the  fluid  increases,  tlie 
whole  alidoiiieri  lii-comes  much  distended  and  tense,  Un-  :ihdominal  veuis 
protnineiit,  and  the  dulness  and  llucliialioti  diuunislu-d.  In  tins  liigtier 
gmde  of  ascites  the  umbilicus  is  nt  times  found  lo  he  pushed  out  by  tlie 
fluid. 

Clinically  sejiaraled  from  Ihe  class  of  cjises  with  ascites  i\s  the  pmnii- 
nvid  sympliim,  are  the  hHII  iiion-  chronic  cases  in  which  ascites  is  not 
praminenl,  bul  in  which  tlien^  an'  luhen-ular  pna-esei-B  which,  because-  of 
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cprtiiiii  riic<-IiiinirHl  idnditlrnis.  rfSiitl  In  >i   s<l  of  syiii|il(inis  indm-c^By 
])rosfiiin',  smh  iis  ii-il<-riiii,  (ligi'sli\'i'  dUliirliiuiic.  nuil  rrnul  (•iii^ri-Htion.     The 
gonoral  syiii|itoiiLs  an-  aliuiit  tlie  saiiu-  as  in  the  astilic  Tonii  just  dM 
si'rihfil.  Mil'  liilTm-nr".'  licinjr  iri    Mir  ciniiiiliorts  fmirnf  on  exiiniinjii^  Mte 
iibdfinnTi.     Possibly  tin-  onstt   Is  slill  irma-  iiisidioiis  llian  in  flu'  othe^ 
ronu,  and  Iho  tempt'ratun'  iiioro  liki'ly  to  bi-  iionrial.     T)ic   nbdnmtn 
riiuy  bi-  ilbilctulcd  nnd  lymp.initic,   or.  iifr<iin.   vnryirifr  areas  of   duiiu-sfl 
rimy  be  deleeted,  depeiidiliK  usually  uti   tiibentiloiis  masses  or  tllbertiJ 
lous  thickening  of  the  (greater  utnentuiii.     ThtTe  may  »l  limes  bo  a  rei<a 
tain  aniuiml  of  lluid  wliieh  can  be  deleeled  by  lliictiialion  and  eban^i-  (^1 
Itosilion,     Allhon^'li  lliere  may  be  abdominal  pain  and  tenderness,  ycfl 
usually  tliesf  symptoms  are  idwi'nt.  and  sometimes  markedly  so,  eved 
wtii-ii  Ihe  (iroeess  has  i^one  on  to  a  purnleiil  aseit<-s.  I 

Tim  cases  in  which  ttie  more  advanced  tnberi-ular  lesions,  such  as^ 
ulceration  and  breakintr  down  til'  the  lubiTcular  Krowlhs,  have  laken 
place  are  usually  secondary  to  advanced  k>sions  elsewhere,  as  in  the  limgj 
and  do  not  pri>pprly  eonstilule  a  localised  tubercular  disease.  In  Ihesal 
cases,  however,  llie  lempefidnre  is  raised,  a  hectic  condition  is  coinnionlyl 
present,  the  wasting  is  extreme,  and  all  Ihe  symptoms  irn'^ular.  so  tliati 
when  these  Byni)ilnnis  become  marked  in  the  other  foriris  of  tnbereular 
peritonilis  just  described,  the  presence  of  a  general  Inbenulosis  sliould  at_ 
once  be  lliought  of.  ■ 

Uia(;n(]sis.— In  a  raac  in  which  tlie  symptoms  wliicli  liavo  jusl  boeriB 
mentioned  are  present  Ihe  diagnosis  is  not  dlltlcull.  (Jeeasionally.  how-fl 
ever,  there  are  no  delinite  si^us  by  which  a  diagnosis  can  ho  maile,  thel 
only  tangible  sign  being  a  seeming  abdominal  tumor,  the  resemblance  tttm 
which  to  other  abdominal  tumors  is  so  close  that  the  diagnosis  can  ontyl 
be  made  by  lapan*loniy.  We  should  remember,  however,  tlial  most  eascM 
of  doubtful  abdominal  tumors  in  children  are  tuberculous.  In  a  ease  inl 
wliieh  Ihere  is  considerable  ascites,  it  should  be  recognized  that  whilefl 
the  most  rrei|iienl  form  of  ascites  in  ailidls  is  obstruelion  of  llie  portal! 
circulation,  as  in  ciiThosis,  in  young  childn^ri,  on  the  contrary,  portal  ol>^ 
struetion  is  rare,  while  ascites  from  tubercular  ]>eritonilis  is  exceedingly 
coininon,  and  is  Ihe  disease  winch  sliould  at  (ii-st  lie  thought  of.  The 
greatest  dilHcuHy  arises  in  dilVenmlialing  simple  non-tubercular  perilonitiafl 
with  ascites  from  the  tubercular  t'orin.  II  is  otlen  impossible  to  do  thial 
without  an  exploratory  paracentesis.  If,  however,  there  is  evidence  offl 
luben'ulosis  elsewhere,  or  if  Ihe  fluid  is  encapsulated,  or  if  there  is  von-M 
siderable  fever,  the  |)rocess  is  most  likely  to  be  Inbercnlar.  In  Ihe  cases'! 
of  tubercular  peritonitis  where  there  are  tubercular  lymph-nodes  without! 
asciles,  the  diagnosis  can  only  be  made  if  irregular  masses  can  be  detected! 
in  the  abdomen,  accompanied  by  fever,  wasting,  and  possibly  some  ab-l 
dominul  tenderness  not  accounted  for  by  disease  elsewhere.  If  tubercular" 
disease  is  delected  in  the  lungs.  Ihe  diagnosis  is  still  more  assured.  In 
many  cases,  however,  the  dia^osis  can  only  be  made  by  abdunnnal  para-! 
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rpnifsfs.  The  diagnosis  of  the  atlvanced  ciises,  in  wliirli  ulceration  has 
taken  place,  is  usually  to  K-  niado  as  part  uf  a  tubercular  condilioii  of 
olher  orjfans,  psperially  llie  lun^;. 

Pnocxosis, — When  tubercular  li'sif>iis  of  olher  organs  are  jiresenl  the 
prognosis  is  bad.  In  those  cases  in  which  the  tuberculosis  is  apparently 
eonfined  lo  the  abdomen,  llie  prognosis  has  been  much  inipnjved  since 
the  employment  of  laparotomy  for  Irealmcn!.  Any  of  these  rases  may, 
however,  evenliially  die  froru  a  later  infetlion,  as  of  the  brain  or  lung. 
Whan  untreated  the  prognosis  of  tubercular  peritotutis  is  very  variable. 
In  some  cases  the  disease  afler  a  number  of  njonths  retrogrades  and  the' 
pationl  recovers.  In  mosi  instances  the  child  becorjies  more  and  more 
wasted,  Ihe  fever  becomes  mori'  pnniounccd,  the  diarrlwa  conlinues,  the 
emaciation  becomes  extreme,  and  the  child  dies  usually  of  exhaustion. 
The  surfrfcal  trealment  ofe  Ihe  disease  has  made  Ihe  pnignosis  much  more 
favorable. 

Treatment, — The  general  trealment  of  tubercular  peritonitis  does  not 
dilTcr  from  thai  of  the  non-tubercular  form  (see  page  843).  The  es.sential 
treatment,  however,  in  the  cases  which  are  supposed  to  be  localized  is 
surgical,  especially  when  there  is  ascites  of  any  amount.  In  some  cases 
opening  the  al)domen  and  evacuating  the  fluid  will  not  only  give  relief, 
but  will  produce  a  pennanent  cure.  In  my  experience  at  the  Boston 
Children's  Hospital  llu"  procedure  has  been  in  a  large  number  of  cases 
followed  by  a  complete  aiTest  of  the  disease.  Cases  of  marked  luber- 
cular  peritonilis  in  xvhich  liiparoloniy  had  been  performed,  have  been  re- 
jiurted  fL«  perlectly  well  snnie  years  afler  the  operation. 

A  ctise  wii«  lliut  i>r  n  rnliiKil  hoy.  iiiik*  years  tild.  HIb  fiillier  itieil  uT  pliUiUis. 
The  imy  h;iii  lievrr  liefii  slroiig,  liul  linil  miITitpiI  iii'  iii'uk'  ilhK'is.  Tlin-'-  WL-rks 
prrvluits  (o  tiiir  i-fi-iii)i  hiici,  lie  li<ipui  In  )i»ve  ilinrrhiea,  iiml  siiim  nt\i:T.  i-iiliiive- 
nipril  III  Ihe  nliJiiiiieii.  Tlieri?  yns  im  iidiii,  voniilinic,  n»r  cniiirh.  He  lind  Uisi 
Kreiilly  in  wwijlit  imil  vtus  iniidi  viiiiicinli'd.  His  letiiiii-nilniv  Wiis  SR.a"  r.  (101° 
F.),  Till'  iilii|i>iiii>ii  v/at  iiKii'li  •U^l<-iiili-il  iiikI  {J.ivc  >i  ilisliiii'l  wiivi-  of  lltii'lniitiim, 
PIi)i!^ii'til  I'xiiiiiiiijiliiin  sli<iwr-il  III  \U\n\i  ol"-  .iliiii-niiiil. 

Lit  [III  roll  •my  n\>s  iiert'oi'iii'-il  -hkI  IIii'  lliml  i-v.ii'iiiiU'il,  Tul>>'it'l<*  Ixirilli  wi*iv  r<iUliU 
in  till-  [>iTiloiic-iil  tisfiiii-.  VTIii-ii  sei-n  «ix  nionlhs  IuUt  llir  woiiml  liinl  liciiloil  iH-rli'i'lly, 
unit  III-  wiLS  slrung  iiiiil  tvi-ll 

Aiinllii'r  i'ti«i!  wiif  lliiil  iir  :\  Ihiv,  I»ii  y-Mi>  i>lil.  ii«il  i>  •■M|H-ciiilly  iiiliifi-sliiiK  in 
n^'iii'd  III  Mil'  •liiittiKisi'-. 

He  jiii<l  iiol  Iiik]  tfi'iii'nil  »ym[itiiMiB  'ifsiTiuus  iin|iurl,  lull  liml  IiikI  slightly  in  wdglit, 
uiijii'lili-,  mill  ^'Iri'iiitlli-  t'riiiii  liiiii.'  In  liiiii'  Tot'  sin  uiiintli^  lif  ri>iii|iliiiii<.tl  •iriiliitniiiiiiiil 
|iiiiri  niiit  k-iiil'Tiii-i^a,  All  i-x.iiiiiii4lii>n  iit  llir  iil>il<imrii  hIihwi'iI  :i  liuriji'iii'ij,  .-ili^lilly 
irretrilliir  iiiues  i>xti'iiiliti|;  diivclly  niTii«s  lli>-  iitxltinicii  fniln  line  sjiti-  In  llii-  oUii-r,  H  riii. 
(3  liii'hp?)  alHivi'  unci  lliv  sumr  diKlniifi'  hi-lnw  Ihe  iiiiiliiliriis.  It  wiis  nut  i-fiiieriiitly 
leniliT  nil  iiri'SHiin',  Nolliiiii;  i>Ih<>  iiliiinriiinl  vriis  dt'li-Hi'iJ  uliniil  llie  rhild.  Tin'  line 
oT [i<<missii<ii  did  ikiI  i'lMnir<>  wln'ii  lie  wii«  lyin^  mi  his  liiirk.  There  vms  iiii  evideiice 
itriiisi'ili-^,  l,j|iiiriili>iiiy  vfii-i  |ii'i'l'i>rin<'il  iiiid  11  iii.i^s  i>rrlieesy  nndiile^  mailing  lugi-llier 
Hie  iiilealini'  iviis  fimml,  An  etiiniiiniliiiti  ofu  |ii>rljiiri  ••(  Ihi^  ninn;  f-hnwi'it  the  jires- 
ruif  uf  Lliu  lulwrvk  IwciUu*.     Su  fluid  wus  |)rc«i-nl.     Thi:  ctiild  racuvcivd. 
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Till'  next  i-Hsi'  was  lliitt  »r  a  Ixiy,  Tour  ynrs  iilrl,  lirniiglil  lu  llio  bnftfiHtil  ivitli  lti4 
extivme  <li«li;nti(iii  of  Ihf  alii]i)in>>n.     A  physiral  exam inal ion  bIkiwciI  niilhlTi)!  iitiiitii'iiiujj 
except  ill  Ihi^  alHioin*'!!,  whii'li  wiis  iliill  i>ii  ]ierL'iis9iuii  hikI  showed  fliirluiition  in  evvr 
pari.     Till'  chilli  hint  ttrA'tiinliy  lusl  in  wei^lil.  ^ppi'lile,  and  slrciijtlli.     Lnpni'<.>liiiny  Wiis' 
pcrriirmi'ii  imJ  n  JHip'  iimminl  of  ascitic  fluid  pviicuiitcd,     'i'lihercle  luicilli  wciv  pn-sent 
ill  Hie  liiaeasi'il  [H'ril'iiicijiii.     Ttii'  wouml  liralfd.  hut  in  the  course  (if  n  few  wpi'ks  Iht 
fluid   re-arciiinilhiliHl,  and   Ittpikruluiny   was  again   perrnrnieil.     Some  weeks  ani>r  Lhttj 
wcond  opiTatiiin  no  fluid  could  !>■?  detected.      There  was  rm  reeiirrence  of  the  ascites. 
imd  llii"  child  rccoven'd  roinplelely. 

Another  ease  is  thiil  nf  a  hoy.  elcvi-ii  ycafs  nld.  Up  hiid  \ii»-ii  |Hirf<>ctly  well  until 
fmir  monlliB  iH'fore  rnniinif  hi  llir  hospital,  whi'o  hf  heiMu  hi  losi'  in  weight  and  ap[H-- 
[ile  iind  til  show  an  incrciise  in  Ihe  ^i/i'  uf  his  atHJiniK'n.  Ailh-mi^h  he  was  nut  espi'- 
ciatly  emaciated,  he  liad  lost  in  flesh  and  was  piile.  The  circanirerence  of  Ihe  ahdanien 
v/aa  76.4  cm.  (30  inches).  On  physical  exauiinatinn.  nothinii:  iihnormal  was  deU>(i(cd 
in  !iny  -if  Hie  other  orir.ins.  Fir  some  nmntha  bi'fore  the  Iwy  sh'iwed  perihineal  symp- 
toms, he  li.id  Ih'i'il  dnnlciiip  the  milk  of  a  tiiltercular  cnw.  L:i|hi[iitoniy  wa;^  jx'r- 
fiirnicd  aiid  a  hiiye  amount  of  sertius  Duii)  of  a  ihirk  yejhiw  color  w.is  reniovi-d.  Tin' 
pixiloneum  was  f-iuiid  to  tie  thickly  studded  with  minute  lubercles.  and  luheri'lL-  biLcilli 
were  deniunslr-iled.  The  )MTitoneal  cavily  was  irritrfled  and  ilniined.  He  recovered 
eompielely  frimi  the  operation,  and  when  ex.imini?d  four  years  Inter,  was  found  tu  lie 
well  and  almn^.  and  to  show  no  signs  of  luttercular  disease. 


TUBERCULOSIS  OF  THE  C  ERE  BRO -SPIN  Al,  SYSTEM.— 
TiibtTi'iilosis  of  tlio  t'i'ivbro-spirial  syslein  u.suully  lakrs  tlic  lonii  of  an 
inlection  of  the  ineiiiiigi's  (tubercular  iiieiiintriUs),  and  is  found  most  com- 
monly in  the  meningfs  at  the  base  of  the  brain.  As  a  rule,  the  disease  is 
nover  so  extensive  in  the  s|jinal  as  in  the  cL-n-'bral  meninges.  Sume- 
tinies,  thoupli  very  rarely,  a  growth  of  miliary  tubercles  in  the  nieninfrcs 
extends  into  the  tissues  of  llie  brain.  Tho  tubercle  bacilli  Iheniselves  arc 
usually  confined  to  tlie  brain,  but  they  may  extend  to  the  lungs  ami  pro- 
duce definite  foci  of  embolic  pneumonia. 


TDBERCULOSI8  OP  THE  BRAIN. 

PATHOLoiiic'AL  Anatdmy. — ^Tuberculosis  of  the  brain  may  occur  in  the 
I'onu  of  scaltered  miliary  tubercles,  or  these  tubercles  may  occur  as  nodu- 
lar masses  of  various  sizes  formed  by  aggrepitioiis  of  miliary  Uibcrcles-. 
These  nodular  masses  may  be  shigle,  but  are  more  comniunly  multi[jle,  and 
arc  found  in  both  the  cerebrum  and  cerebelluni,  but  most  fretiueiitly  in 
the  taller.     They  are  occasionally  found  iu  the  cms. 

Symitoms, — Tubercular  lesions  of  the  brain  JU'e  always  lerminal.  Tlie 
scattered  miliary  tubercles  are  usually  a  part  of  a  general  miliary  tubercu- 
losis, and  usually  do  not  produce  any  special  cerebml  symptoms.  When, 
however,  masses  of  tubercles  large  enough  to  be  considered  tumors  are 
present,  they  present  the  symptoms  of  cerebral  tumor  as  described  on 
page  flTS.  In  some  eases  tubercular  tumors  of  considerable  sixe  have 
been  found  at  the  autopsy,  when  during  life  no  symptoms  have  been 
noted.     Such  a  case  is  described  on  page  980. 


^^^^^^^  BPECIFII'    l\FErnOUS   DISEASES.  ^^ToT 

Phogsusis. — Althiiiipli  llii'SL'  tubi-n'ular  lesions  of  the  brain  may  remain 
lak'iil  during  long  periods,  as  a  rule  thuy  result  fatally,  so  tliat  tbe  prog- 
nosis is  very  bad. 

Treatment. — The  use  of  drugs  in  these  cases  Ls  not  of  very  much 
benefil.  Surgical  inlerierenee  has  proved  of  value  when  we  are  assured 
that  a  tubercular  condition  is  present. 

TDBERCULAH   MENINOma 

ETioLoiiT. — ^Tubercular  meningitis  is  a  tubercular  inTection  resulting  in 
ail  iridann nation  of  the  jiia  mater.  It  is  not  a  primaiy  disease  of  the 
meninges,  but  is  always  a  lerniinal  lesion  jii-oduced  ijy  Ihe  tubercle  bacillus, 
wliicli,  original  ing  elsewhere,  is  carried  to  the  brain  by  the  lympliatics  or 
ilie  blood-vessels.  In  infants  the  tiiliercular  iticningilis  is  usually  second- 
iiry  to  a  general  luberculosis  or  lo  tubercular  lesions  in  Ihe  lungs.  In 
older  children  it  is  apt  to  be  secondary  to  tuberculosis  of  ttie  lymph- 
nodes,  bones,  or  joints.  The  tubercular  form  of  otilLs  is  not  uncommon, 
and  may  be  the  slarting-poinl  of  a  meningeal  infection.  Tubercular 
meningitis  is  the  most  common  fonii  of  meningeal  disease  in  children.  It 
occurs  most  connnonly  in  early  Hie.  runs  a  subacute  course,  and  is  invari- 
ably falal.  It  occurs  more  commonly  between  the  ages  of  two  and  seven, 
than  at  any  other  period  of  life.  11  is  rare  in  the  first  year  of  life,  espc'- 
cially  in  the  early  months;  the  number  of  cases  increases  rapidly  in  Ihe 
second  year  and  decreases  as  rapidly  after  the  eighth  year.  It  is  coin- 
paralively  .so  rare  in  adult  life  that  oiil  of  a  large  number  of  adull  pa- 
lieiils  lliat  we  met  in  our  service  at  the  Cily  llospiiul  only  a  few  eases  of 
lilltiTculur  meningitis  canje  under  our  lare  during  a  service  of  ten  yeare. 
In  u  lapp'e  number  of  cases  Ihere  is  a  tubercular  history  of  one  or  both 
{Hire  n  Is. 

Pathological  Axatomv. — A  knowledge  of  Ihe  general  pathological  aiiul- 
omy  of  tubercular  meningilis  is  of  great  practical  importance  in  acipiirlng 
a  clear  picture  of  the  disease.  Allhr>ugli  the  nitlus  of  the  tubercle  bacillus 
which  produces  the  palliological  li-fiions  of  liibercular  iiiciiiiigilis  is  in 
some  other  purl  of  Ihe  body,  and  the  lesions  of  llie  brain  and  its  meninges 
an-  always  secondary,  yel.  as  Ihe  clinical  ciniracleristics  of  the  disease  are 
those  ofa  primary  cerebnil  nature. only  Ihe  morbid  lesions  wtiicli  occur  hi 
tlie  brain  will  be  described. 

The  macroscopic  pathological  condilion  which  is  seen  in  the  brain  as 
a  n-sult  of  the  adion  of  the  tubercle  bacillus  is  a  growth  of  miliary  tuber- 
cle in  the  meninges.  This  growth  is  especially  marke<l  in  the  incBfies  of 
the  pia  mater  along  the  course  of  Hie  bluoii-vessi-ls  al  the  base  of  the 
brain.  These  snuill  gramdalions  are  cotispii'iiously  numerous  in  the  choroid 
plexus,  and  nnisr  grr;il  irriliiliou  in  Ihe  ncighhiiriug  parls.  The  irrilalion 
is  followed  by  an  exndalion  of  greater  or  b'ss  evleiil  inlo  the  ventricles. 
Accompanying  this  thcri-  is  also  a  tlbrino-ji  urn  lent  exiidalion  between  Hie 
pia  nialerami  the  cen-bnd  convolulions  at  the  base  of  Ihc  Imiin.  notaljly 
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in   IIk-  fissiin-s  nf  Sylvius,  but   at    li'»*'»  covering   the  whole  conrexih 

Tliirt  JFitlai (Ion-  .'xiKiatiim  is  iirtuallj-  conlined  to  the  meninges,  but  i 

nijiv  .xlrij.l  iiiln  Ui<-  lissuo  i.f  Imtli  hrai"  and  cord  and  over  the  uppe 
mirfti.-..  i)(  IIk-  .-.■r.-lnlluiu.     A  niarli''*'  cliaraclfristif  of  tlie  disease,  am 
..III-  whiili  litKis  lt>  iliiiliritruisli  it  fpuu  otlicr  foniis  of  iiieninjrifis,  i^  ttw 
.■\ti-risi.iii  of  till-  fXMtliilioii  from  lltf  lu'-iiiiifrt-s  around  the  sheaths' of  Iht 
<  niriiiil  ri.-rv.-s.     Tin-  ri.'ri-.-.-(  apt  tn  1"'  uiri'itt'il  are  tlie  auditor}-,  optic  and 
llii-  fillh  ri.rir.     TIm-  iirmiuiit  of  exufiatiim  is  not  proportionate  ttt  the 
iiuiiilHr  I.f  tiilti-n-lcs.     Tin-  v.-iilrirics  are  sonit'tiines  so  distended  as  to 
l.ur>it  Mn-  s([itiini.     I'n-ssiin-  is  thus  lm>u^'Iit  ui>on  llii'  central  portions  of 
111"  iiriiri.  iiivi.lvjii^'  csiH-iiully  IIk-  ('(itic  tiialanuis.  the  coqjus  striatum 
:iii(|  111-  (Mriiiis  i-jillnsiiiii.     Wliili'  IIh'  syinjitoiiis  vary  in  difTcrent  indi^ 
■.i'|ii;i|y  ;iii<l  :il  .lilHri-ril  J4r<-s.  lln-  jmllii'lutfirai  li-slnns,  on  the  other  hand 
■.-.ilh  Ml'-  ■■\r-.-|.li.iii  i>r  lln-ir  Iin-jili(in,  an-  i-onipamlivuly  stable.     AVhat  is' 
i,r  csjii-i  i;i|  jiili-ii-!if  Id  UK  i-Iiiiiral)y.  howi-vpr,  is  tital,  although  in  a  tv-pical 
<;iii-  i,f  IhIh-p  iiNtr  iMf'iiiiif.'ilis  in  niiilifl<>  chiMtiooii  tlic  symptoms,  as  a 
ruli',  r(ini-s|i(iinl  In  till-  iialtiolit^-'iral  li-siims,  yd  in  sonic  rases  we  find  an 
critin-  l;ii  k   "f  smli  syrji|jt(iiii.s  as  Himlil  naliinilly  result  from  the  wide> 
|.j-(;t(l    :iimI   |>r'iitiiiiii<ril   li-si'>iis.     The   spinal    nii>ningC3  are  occasionailv 
inv'il'.-  -I  ill  liilnrr-iilar  stioiiilylili!!  (I'oH's  ilisi^asc). 

.-iMi'inM  ,    -'I'lilHrciilap  iiK-nin^'ilis  prcsi'ufs  many  im^tilarities  hi  its 
iiiaiiili- 'l:ili><jis.  atiil  ils  lypjrnl  syiiiploiiis  vary  ai'i-onlin|jr  to  the  age  of  the 
liiitiiril.     \'.\    (iiivfril  sillily  uf  lln-  patlmtofry  of  liibcn-iilar  inoiitngiUs  we 
f.'iii  .-iliiKisI  flirlnri-  Nil'  sri|iii-nri-  ill'  syniptonis  wliicli  ivi>  should  expect  to 
iin'l  Willi  ill  lln-  iiiiiMii-  |iiTiiiil  iirrhililliiiDil.  a  pcriml  when  the  disease  is 
s<-i-ii  ill  it-i  iii'isl   lypif-al  liinri.      In  lint,  in  llii'trn-at  majority  of  cases  oc- 
itirririt^  l»hvirri   lln-  a;.'i-s  uf  two  ami  i-i;;lil   yi-ars  lliis  st-quenre  is  verr 
slnkrn;.'.      As  vvi-  aiv  ili-alin;;  with  a  syiiijiliini  of  trt'iic-nil  tutwnrulosis    we 
shoiilrl  |.\-|,(..l  1.1  llnil  ill  llii'  i-arly  sla^'i-s  of  llio  discast'  fliat  tlie  nutrition 
is  alldli-il,  lliiil  Ihi-ri-  an'  a  lissi'iicil  ai)|iflilis  loss  in  weight, anseinia,  and. 
in  Cut,  syniphiiiis  whiili  warn   iis  llial  siminlhiiifr  is  aPTectinft  the  child's 
p-inTiil  li.-;iltli.    Tliis  i-niiilrtii)ti  tiiiiy  tiist  for  iiiatiy  wi't-ks,  or  even  months 
varyiiii;  'is   lo   lln-  linn-   \\U,-u  the  liibercle  itarilliis   has   left  its  original 
iii'liiM  and  ini.L'niti-il  In  Ihe  i  ri-ehral  ineniiif,'i;s.    Only  afk-r  this  has  occurred 
do  \vi-  h.-i;in  In  (.-il  syni].loni.s  of  rorelind  irritalinn.     The  cliiid  then  be- 
i'oiiieK  pi.i-vish  and  faprieimis,  aiid  is  in  sniiie  fases  easily  friffhtened.     As 
till-   tiibi-nnliii-  fft-owth   iniri-asi«  ami   catwes   further  oonpesfion  of  the 
blond- VI  ssi-ls.  flu-  sli-eji  is  disturbed  :  lln-  i  Inhl  i  nn.plairis  of  dizziness  and 
sll^'lll  eviiiK-seetil  pains  in  lite  head :  il  slapj-ers  slifilillv  in  ils  walk  (staUc 
ataxia);  soniefin.i-s  il  iries  nnl  sharply,  esp<.<ially  al  iiiphl  {hvdrocephalic 
"7).     \r.nii(itip,  apparently  nnf   eonnefleil  witli   Ihe   food,  and   usuallv 
witlionl  nausea,  is  a  comninn   synipfoni.     11    niav  oeeur  only  once  or 
sevemi  hmos,  or  il  may  last  for  a  number  of  days.     These  are  symptoms 
of  irritation  of  Ihe  nenous  centres,  and  may  last  for  a  weolc  or  two  a- 
cording  (o  the   development   of  [he    patholojriia)    lesions.      Progrei've 
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emaciation  becomes  prominent,  and  the  increasing  aimthy  is  very  notice- 
able. 

The  lemperaturo  is  usually  moderately  raised.  .17.2''-37.7''-.38.3°  C. 

(gn^-HXf-llH"  F.),  bill  on  some  days  it  rises  a  tlegree  or  so  higher,  and 
just  before  dealh  a  considerable  elevation  may  occur.    Chart  7  sliows  the 

CHART   7. 
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temperature  of  a  child  four  years  old.  It  represculs  very  well  wliat  will 
usually  be  met  with  \\\  uncomplicaled  cases  of  tubercular  menin)^tis.  It 
is  impos.sible  to  dcleniiine  the  exact  day  of  the  bepinnint;  of  the  disea.sc  in 
siiph  an  alTeclion  as  tubercular  meninpilis,  so  thai  the  lirsl  day  marked  on 
tlie  chart  is  merely  appruxiniale  and  ser\es  as  a  starting-poinl  In  show 
the  iliai'actfr  of  tlio  temperature.  The  pulse  at  flrsi  is  somewhat  accel- 
eraled,  bill  sniiii  becomes  slower  Ihan  normal,  and  is  a|)t  lu  inlennit.  In 
determiiiiiig  whether  the  pulse  is  slow,  Ihe  age  of  the  child  must  lie  lalteii 
into  ronsideralion.  (See  page  66.)  The  rospiralions  may  in  the  early 
pari  of  the  disease  be  quickened,'  and  at  times  arc  of  a  sighing  character. 
Obsltiiale  conslijialion  is  a  common  symptom.  The  urine  is  scanty. 
Hypeneslhcsia  of  the  skin,  with  ociasional  waves  oF  congestion,  especially 
of  the  cheeks,  is  somelimes  met  wilh.  The  pain  in  Ihe  head  incn-ases, 
aiid  Ihe  child  Ls  apl  lo  hnld  its  hand  lo  its  head.  Drowsiness,  at  lirel 
slighl,  soon  becomes  very  marked,  and  gradually  changes  to  stupor,  ditll- 
cully  in  aniiising  the  child  becoming  greater  and  grealer.  The  child  is 
apathetic  and  lies  i:i  bed.  refusing  lo  eal.  There  is  photophobia,  and  tlie 
pupils  may.  early  in  Uie  disease,  be  contracted.  TiUiercles  in  the  Huidus 
of  the  eye  are  rarely  seen  during  life.  The  eyes  have  a  lixed,  expression- 
less look.     Abdominal  pains  are  quite  frequent,  a/id  depression  of  the 
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itli'loiiii-ii  (li')iil-sli;i|icil)  is  iiiilii'iil  ill  a  ivrtuin  number  of  cases.     Diawui;r 
Id-'  (iii^"r  i>v>-r  llii'  skin  usually  itnulnri-s  a  briphl  red  line,  which  be- 
ciiiiH .-  ill  :i  fi'W  iiiiiiiili'S  i|iiili-  iittcrisc  ai«l  lasts  pi-rliaps  ten  or  tiflecii 
initiiilis.  «lii.li  is  imirli  l<iijt.'<-i-  tliaii  wimld  be  the  law  in  a  healthy  cliild. 
Tlii-  i.lnrniiriciii.ii  is  .jilli-.i  tin-  Utvhi-  •■Mhrttle.  and  is  (pute  ftt^uentlr  met 
Willi  in  lull' ri'iilar  iNi'uin;.'ilis,  iilllinii<fh  it  may  be  absent.    This  sign  is. 
h'lvv.vi-r.  in  no  m-msc  ty]ii(iil,  iiiid  is  si-vii  in  a  ri  limber  of  other  dist^'ases. 
K'-rrii/.»  t-'vjtx  niiiy  or  luiiy  nut  In-  iinscnl.     The  c-liilii  at  this  sta^  of  the 
•lisi'.-i.-c   i-  :i|il   Id   roil  ils  lii-ad   iin  the  pillow  almost  continuously.     If 
'li:irrli<i'ii  :i|i|»'ars,  \\f  sliotild  suspi'il  lulx'n-nlosis  uf  the  intestine. 

U'lnn  IIk'  |iiilliol>j;.'ii  al  inilaliciu  lias  (,'o»(^'  <■"  to  exudation,  we  bcffiii  to 
;"l  siyiii|ilotns  ol" |.i-cssiin.  So|»or  lomcR on  rapidly,  and  the  child  can  no 
loii;'ir  III'  !irou->rl,  SIr.iljisiriiis,  nystiiFrniiis,  and  |)t(tsis  may  ap|M-ar.  The 
|iuptl.-^  an-  •liliiti'd  iind  imrular.  ri'Spond  slowly  to  lifrbt  and  later  not  at 
;tll.     'fill'  I'onn-a  liiTuniis  rloiidid.     Tin-  Mi'iboiriian  secn'liou  is  sonie- 

li •  riiarki-dl>  iiKi-i-asnl.     Musmlar  Iwitcliin^'  may  uituf.     Convulsions, 

V'WrMy  par-lial. I  ol'  a  nitii.T  ruilil  type,  si'l  in.     Hitindily  of  the  neck 

iiii'l.  ;il  liiii>'.-.  rijiiTillioloniis  ili'vclop.    Movmifrd  uf  tlif  head  and  trunk  and 

pp'    III''  o\<r  111'-  sjiiiion^  pro'i'ssis  may  cause  pain.     At  times  pandj'sis 

of  l||i'  ;inii,  or  of  llir>  arm  and   li-;.'  (hi'iiiipli-jna),  and  inlcrfcpence   with 

^i;'lI<  I'ljjli'   Mi'iinlis),  ni:iy  lit'  iiuli'-i-d.     Tlic  i-utaiR-ous  ruflexcs  are  diniin- 

i:  li-  'I  aii'l  111''  'liip  rrilivcs  of  tin-  anus  and  Ic^'s  arc.  as  a  rule,  increased. 

'I'll'-   piUiilj-is   hIiiiIi   in  some  cases  <i((iirs  early  in  the  disease  is  not 

I  ri'"v  iirily  piruiaiKril.     At  this  stii^je  the  pulse  becomes  markedly  slow 

i  ami    irr<%.'iil:ir.   -'I'l -iiii_7u,  ;iri<l   it   is  very  eoriimon  to  find  an  intemiis- 

'  siori  ill  111'-  pulse,  iillliiin^'!i   lliis   niiisl   nol   be  considered  as  diagnostic 

of  liilx-ri'iiliir  in''niii;:ilis.     The  nspinitioiiriare  nut  peivojitibly  diminished 

at    lir-:l,   Iml    s'l'iu   h'-'onie  slow.    Ml   to    lo   in   a   ininnto.       A   peculiar 

form  of  r'-si'ii-iilinii.  railed  ('heyrii'-Stnkes,  Is  usually  si.'cn  at  this  stage  of 

ili'?  dis'iis'-.      Tin-  type  of  i-espinilitin  is  cliar.iiteri/.ed  by  complete  or 

.'ilni'if;!  '''jiii]il''ti-  '■I'ssalioii  oC  Iin-  respirjitory  luoveiiK-nts  fur  a  number  of 

1  Mi-'oii'l-;.     'I'lits  is   [ijll'iw-il  \i\   a  ruilil  I'rlurii    of  the  rra|Hratory  move- 

;  nn'iil'^.  wlii'h  j.ir;iilnally  inerease  jri  ili'plh,  rlsinj,'  lor  live  or  six  inspirations 

Jind  lli''ii  r;iili(iv  away  at;;iiii  so  as  lo  In-  inijicTei-plihli-, 

A  lii'r;;lil''ii'-i[  ti'm|ii'i-iitnri'  in  tiihen-uhir  mi-iiln^'ills  indicates  a  conipli- 
;  i-iili'jii  I  jf  SI  III  11-  kiml.  siii'li  as  pnlmonary  luhi'nnlosis.  pneuinoina,  or  tuber- 

j  eiilnsis  (il'lh''  iiileslirt'-.     Al  Hie  end  of  Hie  tlisrasr,  hiiwever.  the  teniper- 

]  aliin-  Hs"s  r.ipidly,  its  do  Hie  pulse  and  ri'S|iiralions.     Hearing,  taste,  and 

i  smell  si-i-ni  lo  he  iiriimpiin-'l  Cor  smm-  lime.     The  pusilion  which  children 

wlHi  liilii-riiihir  riii-iiiii^rilis  olleii  lake  is  snniewhiit  eliiiracterislic.     In  all 
riirms  "f  uu'iiiniiilis  they  jire  ajtl   lo  bury  their  heads  in  Hie  bedclothes, 
ami  IhiTi-  i-;  rin.-n  sjiiisiiio'li'-  n'trai'lion  u\'  the  IuthI.     They  arc  inclined 
I  III  til-  with  llfir  knei-s  ih-Jiwii  ii]i,  and  then-  may  In-  .-^iiasmodif;  opisthot- 

onos.    A  striking' lejilur>-  whii-li  not  inrM-qiienlly  oeeiirs  in  Hie  course  of 
;  these  j.'1'neral  .>iym|jliiiiis  is  a  partial  I'l'dini  lo  eoiieiotism.-ss  all'-r  the  ciuld 
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lias  hocn  tyiti^  in  a  stupor  for  several  clays.  This  |ilifiii.nn(;rton  oJlfii  in- 
duces Iho  pareiils,  iirnl  sonu'l.imes  {-wn  tin.'  [iliysirian,  lo  (■(ilrrl;iiii  iinpos 
of  improvL'iiieTil.  It  is,  lio\vi>vf-r,  always  Ji-liisivc,  liir  il  h;is  iiit  liivin-ablt; 
signiiitance,  and  is  soon  followed  by  a  more  profound  slato  of  uncon- 
sciousness. Tlieso  symplonis  wliich  bwn  have  uK'nlinncd  do  nol,  nf 
cnurst',  always  ajipear  togclhcr,  bnl  may  be  present  in  (lilTeri^nl  j^i'iiiips. 
varjing  witli  the  individual.   All  the  symptoms  may  disappear  teniporiirily. 

The  duration  of  t[i,e  disease  varies.  II  is  usually  f'TOm  thri'e  to  six 
weeks,  bill  may  last  only  one  week,  and  a^in  eight  or  even  Iwelve  weeks. 
The  cases  of  shorter  duration  usually  present  more  active  and  severe 
syniploms,  and  ones  more  ditlieult  tn  dill'-'renliafe  fi-om  simple  acute 
meningitis.  Death  ULay  be  preceded  by  eonlitiued  convulsions  fur  several 
hours,  but  usually  the  pulse  becomes  weaker,  the  temperature  rises,  the 
child  can  no  longer  be  made  lo  swallow,  and.  accoriling  to  Sachs,  dies 
from  paralysis  of  Ihe  cardiac  and  respiratory  centres. 

Infantile  Tubercular  MeningritiB.— Symptoms. — ^According  to  some 
extended  observations  made  at  the  hosjiilal  in  Slockholm,  infantiie  tuber- 
cular rneiungitis  is  characterized  in  the  firsi  year  by  an  absence  of  proflro- 
mata,  the  sudden  developmeid  of  acute  syniploms,  a  short  course,  and  a 
fatal  issue.  The  temperature  is  high, — ;}8.8°-39.4°-40°  C.  (102°-IO3*- 
104°  F.)  The  respiraiions  are  quickened  and  comparatively  jegular. — 
3U-40-O0.  The  pulse  is  high. — KiO-Ht)-!.'**).  Clonic  spasms  and 
slndiisinus  oflen  occur.  Paralysis  is  quite  frequent,  and  diarrha-a  is 
preseni  ralher  than  cnnslipalion.  Bidging  of  llie  fonlanelles  is  usual. 
Sinking  of  Uie  abdomen  is  rare.  Vomiting  may  occur,  but  is  not  espe- 
cially common.  Sharp  cries  are  occasionally  niel  with.  The  dilTereiitial 
diagnosis  from  non-tubercular  meningili-s  is  dillicull.  Sopor  and  coma  at 
the  end  are  frequenl  ui  both  diseases.  The  iluration  is  seldom  more  than 
a  week.  It  may  be  only  two  days,  yet  in  rare  cases  the  infanl,  like  Ihe 
child,  may  hve  for  a  mnnlli. 

During  the  second  year  Ihe  syniploms  of  tubercular  meningitis  become 
of  an  irregular  type,  sometimes  assuming  the  I'liaracti'T  iif  lliuse  wliicli  are 
seen  in  Utf  lirst  year,  but  soon  correspomling  more  nearly  lo  those  wliich 
are  met  witli  in  the  middle  period  of  childhood. 

Di<»iiNosis. — ^The  diagnosis  of  tubi-iriilar  meningillK  in  (he  middle 
periiHl  of  childhood,  and  with  Die  sequence  of  symptoms  just  described, 
is  iiol  dillicull,  hul  ill  Ihe  early  days,  or  cvm  in  tlii-  firHl  week  of  Ihe 
disease,  must  m-ccssarily  be  very  obscure.  WIicti  the  process  oerurs  in 
young  infants  the  dillicully  is  still  greater.  It  is  by  walcliing  Ihc  course 
of  Ihe  disease  anil  Ihc  general  grouping  of  symptoms,  rafhcr  Ihaii  by  the 
consideration  of  any  one  symplom,  or  cv.-n  one  group  of  syriijiloins.  thai 
wu  nre  justitled  in  making  a  definite  diagnosis.  The  diagnosis,  then.  must, 
as  a  rule,  lie  held  in  abeyance  for  many  days.  Melli^t  vomiting  with  a 
modende  temperatiin',  irregularily  and  intermission  of  Ihe  pulse,  upalhy. 
and  miiny  other  syinplums  of  Inberciilar  meningitis  \\>'  have  seen  in  casvit 
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Again,  huwever,  they  may  be  simply  cases  of  rellex  voiniliiig.   As  an  illustra- 
lionof  Uiis  class  of  reHex  gastric  disturbance  the  fi.il]o\\iny  case  may  be  cited: 

A  male  inrnnl,  eifhl  nionlhs  old,  was  allatkL'i]  with  vomiting  which  Insted  with 
^liurt  liil*:'rvnls  for  lwr>  (I,iy5.  Ttii^re  was  iipathy,  nriil  \hp.  yahe  wus  stiiw  and  iiilermit- 
l«iil.  The  lemperalure  was  37.:i°  C.  (89°  F.).  There  wore  irrepilar  n--a|>iralLou  ntiil 
mpid  eiiiacialioii.  The  pulleiit  made  a  perfect  recovery  in  four  or  Ave  days,  and  Ihe 
rase  pnived  lo  he  one  of  cyclie  vimiiliiig.  The  slow,  inlermltleiit  pulse,  and  the 
tnodcmte  temperature,  wliUh  would  IiLive  l>een  so  alijrmiN);  jii  an  older  child,  led  ua  ID 
this  case,  as  in  others  in  the  first  year  of  lilV-,  li<  eliminate  tubercular  iiiening'itis.  In 
our  experience  Ihis  iiifeqiretalion  <if  symplorna  has  proved  lo  he  correi't. 

(2)  Frota  AnUrior  PoUomyditU. — The  following  case  of  anterior  polio- 
myelitis resembled  Uibercular  meningitis : 

A  l>oy,  eighteen  months  old,  showed  for  over  a  week  symptoms  closely  simulating 
those  of  tubercular  nienin)fi1is.  Ohstinate  constijinlion  and  apulhy  were  present,  fol- 
lowed liy  unco  11  SI- loudness  ;  there  was  also  a  marked  I'lKhr  cfrfliro!/;  distended  foiiln- 
nelle,  irreicular  pulse,  eonlrad'-d  pupils,  eyes  lurni-d  upward. and  conviilglve  allaoks. 
FiMiilly.  panilysis  or  Ihe  arms  appeared,  the  general  symptouis  passed  off,  ,iiid  the  diag- 
nosis of  anterior  polioiiiyelitiii  was  r''iidily  made. 

(3)  From  Pneumonia. — A  certain  number  of  both  primary  and 
secondary  cases  of  meningitis  have  been  proved  to  Iiave  been  caused 
by  tlio  pneumococciis  lancoolatus,  but  the  number  as  yet  has  been  loo  few 
to  formulate  a  symptomatology  separate  from  Uiat  of  tlie  otlier  forms  of 
meningitis.  Tlic  leucocy  tosis  is  generally  nincli  greater  iu  pneumonia,  while 
many  cases  of  tubercular  meningitis  show  no  increase  in  tlic  white  corjius- 
rles.  The  cases  of  pneumonia  reported  on  page  681  warn  us  that  wesliontd 
hold  our  diagnosis  in  abeyance  sometimes  even  for  a  week,  and  that  the 
nervous  symptoms  arising  in  the  course  of  a  pneumonia  may  closely  simu- 
late those  arising  from  iiieningilis. 

(4)  From  Mnhir'm. — Although  we  must  admit  that  malaria  closely  sim- 
ulates almost  any  disease,  it  is  not  usual  to  mistake  the  malaria  of  older 
children  for  tubercular  iiienitigilis.  An  examination  of  the  blooil  for  the 
presence  of  tlie  Plasmodium  will  generally  make  the  diagnosis  clear.  In  the 
first  two  years  of  life,  however,  malaria  may  affect  so  insidiously  the  gen- 
eral imlriiior]  before  its  characteristic  symploms  appear  Ihat  some  donbl 
OS  lo  the  differential  diagnosis  may  arise,  as  illustrated  in  the  following' ciise : 

A  mul'-  inntnt,  twenty  month*  old.  with  a  lilstory  of  Inlwreulosis  on  the  mother's 
Bid><.  Ik'i^.iii  lo  iXi'ivi  symptoms  of  aiuE-mia  and  niahiutriliun  with  no  peri-epli1i|e  muse, 
Biii'll  as  improper  fond  of  bad  |;i-ni'i.d  hy(,'iene,  Iu  uecount  Tir  it,  ARer  two  or  three 
wci'ks  it  \\m\  attacks  or  urirniuclousiies^  jii^Iiu);  for  hiiut>  :  ut  other  llmrs  druw^iiies^, 
with  ii'«viili>r  pulse  and  respiralions,  was  iiolieed,  Thu  leinprraliire  w.i?  3U.t'i°  to  40° 
C.  (10,'r  to  104°  p.).  There  vrcre  slight  cotiviilsioiis.  and  Wm  fonlanrlb-s  wrre  dig- 
titnded.  At  llrti  llirrt-  was  no  periodicity  of  (he  symptom?,  but  a  week  Ia(«r  lb« 
attai'ks  wen-  evldi-nlly  ni  'P''  proinmiici'il  every  other  day,  while  on  Ihe  intervening  duys 
llin  infjnl  w.Li  hi'igliter.  It  lived  in  u  malarial  dixlncl.  On  the  Hdiiiiiii«ir,ilioii  of 
qulniiitt  and  on  reruuving  Ihu  infant  In  a  non-miLlarial  ngioii,  these  symplums  enlirrly 
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•lisii|>jHMri'il.  Tlii>  (li'li-t'liiiii  iif  till'  iil.i-TiiiMliiiiii  nuiiM,  of  I'liiirsi-,  linvi*  ili'lcnfliitiil 
Mil-  ilriiriKxis  in  lliiN  i':i-'<-,  l>iit  il  •nitlil  iinl  Ih-  iililaiii<-<l. 

AiiotlKT  <-uso,  wliirti  wus  st-cii  ill  i-orisiiltutiuii,  is  also  iiislructire  in  warn- 
iiif;  IIS  tn  bo  can-fiil  in  making  a  (1ia;!nii<:i3  of  liihcrcular  nicnin^lts  in  ca5i>s 
in  wliicli  then'  is  a  possibility  of  malaria  hi-injr  Hii'  cause  of  the  symptoms. 

A  iiihIp  iiifiiiil.  T'liirlo'ii  mi>n>li':  'ilil.  Ii;i<l  hIwuvh  Ih'cii  wi'II  uitlil  fourteen  days  ]tn>> 
vidiis  t'l  Ui*-  linii-  wIh'ii  wi-  Itrsl  f.iw  il.  Iltlii-ii  1h>;.mii  In  !"■  frHfiil  nii<l  ti>  hnv«  dinrrhit-a. 
Tbis  I'oiiililiiin  pnnliiiiii'il  fur  uliiiiil  ;i  wi'i't.  ivln'ii  il  H-ll  iiitii  n  slupiir,  hernnie  vtry 
iiiiii'iiiir,  II ml  it  wa*  nii'i-ssiiry  lo  fi'i'il  i)  ]iy  iiksiiis  iif  ii  clri>|i])i'r.  At  timi's  il  would  rty 
rxit  ^Ihirjily.     Til.'  li-miwriiluri'  v;iii.-.l  fr..iii  37.2='  l<>  W.T'  C.  (99"  to  102"  F.).     The 

n^pirKtiiiiis  wrri;  ii^'ii.-illy  nYulni'.  Ixil  iil  11 s  witi' nf  tliii  riii'VTif-SlokPS  type-     The 

piilwr  UMS  hIhuiI  120,  !iiiiiii'liiiLi'<i  n-);iiliir.  liiil  iit  limes  iTil<-nnilliiig.  T)ip  pupils  were 
H'lTiii'linu'A  i-iintnirlfd.  but  shnniMl  no  irrfgukrily.  N<i  oHkt  iiliiiorin.it  ronditions  were 
ilcWIi'd.  lull  Ihe  ]iliilimii'ii  WHS  di'|in'<«Mi.     Thi-  Inrlir  rt-rehralr  was  very  distinct. 

Dti  cliisi!  iiii|itiry  wt^  fiiiiml  lli;it  UiPre  w:i-i  ii  nliijlLt  |ii'rii>[lirily  in  Ihe  symptoins. 
Hh'in'ii  liy  ,1  I'isi-  of  tciniMTalnre  on  Ciich  ntlenioon  .ind  followi'd  by  tlic  stupor  becoming 
siiniewhiil  less.  Alllioii|fh  tbe  infant  had  liern  niii-niisrioiis  for  it  wi'eli,  niid  was  becom- 
ing wi'iikiT  mill  lakiiiK  It'^s  miurishttient  evry  ibiy,  yi'l,  on  tliu  supposition  that  it  might 
[Hissilily  Ih!  ill]  oIisi-iin>  I'iisi-  of  niiilnriit.  we  dei'ideil  IImiI  ipiiniiie  should  be  administered 
in  i<ii|ipti'^iloni-s.  On  Ih*-  nenl  <biy  n  sii^'lit  imiirnveiiienl  was  nolieed  during  the  after- 
noon.  The  iiiriinl  npjH'iin-d  less  eoiiialosf.  hut  it<(  tenipenilnre  and  pulse  remained  a.^ 
on  Hie  pnM'iiiii.-f  days.  On  Ihe  follinvinif  diiy,  which  was  Ibe  seeond  from  the  time  that 
il  hill]  lie^'iin  lo  ri'i'eive  lln'  ijiiinine,  it  r.i]>idly  lii'came  eonsrious  iiiid  began  to  drink 
milk.  On  the  follntvin^  day  it  was  reporled  to  have  bad  a  reslless  iii);bt  and  two  sli(rhl 
eonvulsions.  Il.s  lein])er.iliin!  in  Ibn  m'irning  Wiis  3K.2°  (',  (100.9°  F.),  and  the  pulse 
n-iiH  115  nnil  nrit  intermillenl.  On  Ihe  next  diiy  llll^^e  was  marked  improvement  in 
I'Very  wiiy.  and  Ibis  rontinneil  wilboul  inlerni|iliiin. 

{"»)  From  Tjijihiiil  Fern: — In  iiur  cxiKTicnio  in  casi;s  in  which  positive 
results  are  nut  ohtaineii  from  tlio  Witlal  ivacHun  and  from  lumt>ar  punct- 
11PI-,  typiioiii  fever  in  yonn^  chihln-n  is  llie  disease  wliieli,  noxt  to  the 
non-liiberciilar  forms  uf  meningitis,  is  ni(i.st  likely  to  simulate  and  be  mis- 
lakeii  fur  fuberoiilar  meningitis.  The  difTerential  diagnosis  is  given  on 
page  445.  We  may  also  have  cnnsiilerable  difllctilty  in  dilTerentiating  tu- 
ber* iiiar  meiiin{:itis  from  the  iion-tuberrular  meningHis  which  may  occur 
in  tlie  course  of  lyiihoid  fever  ;  this  form  of  menintjitls,  although  exceedii^ly 
rare,  may  occur,  as  lias  been  prov*^*!  by  finding  the  typhoid  bacillus  in  the 
eerebro-spiuiil  fluid  by  limiliar  |)uncturc.  The  exirenie  cerebral  con- 
geslion  which  at  limes  arises  as  a  symptom  of  (yphoid  fever  may  also  add 
fresh  illfifieuliies  to  the  diirerenlial  diagiinsis, 

(Ii)  From  SypkUia. — The  history  aud  genend  symptoms  of  syphilis  are 
to  be  sought  for  when;  a  syphililic  meningitis  is  suspected.  The  tempcraturo 
is  not  especially  high,  and  the  syni|)toMis  are  seldom  acute.  The  patho- 
hi>ncal  anatomy  is  said  to  be  usually  that  of  a  rlironi<:  basic  meningitis. 

(7)  From  ^rjthrifin. — In  addition  to  the  olln-r  diseases  which  may 
simulate  tubercular  meningitis  should  bo  mentioned  nephritis,  in  which 
the  iymptoms  of  unenna  simulate,  to  a  certain  exti-nt,  those  of  tubercular 
menlngilis.    The  nrinc  should  always  be  examined  in  doubtful  cases  of 
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this  kimi.  When  iim^niic  syniptnnis  rreiillinir  from  nephritis  are  prcseiii 
[he.  iliscasf  will  tn.>  slinwii  by  siicli  e xaniinalion,  and  wc  ari;  tlius  able  lo 
diflerentiale  it  IVom  tiibcniiiiir  nienin^lis. 

(8)  Frmii  Kjihlniiii-  (Wc/iro-Sijinii/  Mrnhigitis. — II  is  ofleri  i|Uitf  difficult 
to  difTerentiate  llie  early  stages  of  tubercular  meningitis  t'roin  those  of 
cprebro-spinal  meningitis.  In  typical  cases,  however,  the  diagnosis  is  not 
dillii'ull.  as  tlie  long  prodromal  period  of  tubercular  meningitis,  as  a  rule, 
does  not  oemr  in  cercbro-spinal  nieniiifrilis.  The  tenipemture  in  the  latter 
disease  is  high  in  comparison  with  the  fonnor.  in  whif:h  i(  is  moderate.  In 
fai-l.  all  the  syrnploms  of  cerobro-spinal  nienjiiijilis  are  niaritedly  acute  in 
comparison  with  those  of  tubercular  meningitis,  which  is  essentially  a  dis- 
ease of  a  subacute  character.  The  sudden  onset,  extreme  hypeni-slhesia 
and  sensitiveness  to  sound,  intense  headache,  and  marked  lendeme-'ss  on 
pressure  over  tlie  spine,  so  conunon  in  eerebro-spinal  meningitis,  are 
seldom  met  with  in  the  tniiercular  fonjj.  The  nbsenre  of  leucocylosis 
points  slronj,'ly  In  luberculai-  ineningilis:  if  leucocylosis  is  present,  it  is 
of  lillie  value  iji  llie  ilill'erentiai  dia^rnosis.  The  presence  ofiodophilia  and 
Icurocytosis  piiinls  strongly  lo  eerebro-spinal  or  acute  septic  niening'itis  as 
a^iri^l  a  tubercular  nienin^'itis. 

(9)  Frrmi  Anile  Meniiiijilig. — The  symptoms  of  meningitis  in  general 
can,  in  tlie  great  majority  of  cases,  be  differentiated  from  other  disea-ses, 
provided  that  we  do  not  attempt  lo  make  the  diagnosis  loo  early. 

Having  determined  that  the  disease  is  of  cerebral  oriijiti,  we  must  next 
differentiate  between  the  tubercular  and  tlie  other  forms  of  meningilis  by 
means  of  the  broad  rules  of  which  we  have  just  spoken,  and  which  wn 
liave  condensed  and  simplified  by  means  of  the  following  table : 
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TABLK  M. 

ClRBBRAL     MlXlltniTIil. 


Aeuti  Form. 

lUiilly  KTundsry  (pumiMy  jiriniary). 
Not  tioredilary. 
AciiLc. 

PfdromuU  (horl,  if  any, 
Ileal Intlie  dPVpre  ul-int*,  witli  (icHrium  rairly, 

Biiil  fo-in  foUiiwod  l>y  siiiiiiiiili-Tioe. 

Phntuphohiu  enln-'ine. 

Cull vu III i'liit  vioioiii. 

Teriip-'riiluri-  lugU, 

Pulu.'  unil  e-«pimli<>Ti  ni|iid. 

Oiiruli'iti  ■liiirU 

Uei»bn>-»|iiiiiil  lliiirl  liirliid,  with  |iri>iHHi'lpr- 

«i™  i>f  l».|yrtiiir|'li.'liiii'liinr  ih,II», 
Lnuewy |i «ijf  ]inw>iL 
]ndn]ililli>  |im»p|it. 
I'n-Piii-fl  ■•(  'pwitlo  •irEHiiiatn  in  thi-  ii-rnbni- 

■jiinHl  lliiid. 


TiAtrciiliiT  Form, 

Sw-'ntidary. 
Htfttliiury. 

BubBL-UtU. 

PtM-lniiiiala  long,  dpcidod. 

H«ulneliP  liwi  scvitp  ut  drat,  but  ^mdiMlly 

iiiiTi-iuiiig  *    cipliriiiiii    \vsi    Diiumun    aiiil 

milili-r. 
PhnU'lilioliiu  not  *•'  iiinrltciL 
C'liiviilfiiiiiia  !•-»•  viiili-iil, 
Teiiii-c'raturv  iiii.«l'-™it. 
Pulsi'  iinJ  n-spiration  ilnir  and  irn^uUr. 
DumtinD  li.'iiK. 
Orebro-fpirml    fluid   tcM   Uirlilil,   wllli   |)M. 

|Hjridi:-riin<v  cf  lyiiiphoid  ri*U'. 
ly-uiiitytixU  Mirnnliiiiif  jinwnl,  often  iilwiit. 
I'idophillN  Rtmmt, 
rn-»j'iir.'i>  i>r  Liilwrele  Imu'iIIuil  In  i"<>r»brii-«jiiiiiil 

fluid 


TraiiMidntinn  inbi  ilin  ventrii'lM  may  (mtiif  in  either  form.    Tbe  yriiingpr  tbo  tnfltiil  iIid 
Dvnn'r  ili«  twi>  fiimi>  Bp[>ri«i'b  ''vb  iilh<rr  tn  tbn  finiiturily  of  ibrir  ■yni|>toiita. 


A 


410 


pKniATRirs. 


PnofiKosiis. — When  we  are  sun*  nf  uur  iliaguosis,  \\  r  hcUeve  Uiat  in  our 
]irngno9i9  we  should  give  no  hope  of  recovery  whatever,  except  Uiat  ia 
exlremely  rare  cases  a  tftnpopary  remission  may  take  place.  The  reported 
cases  uf  uhsoliilenTovfry  from  lubercutar  meningitis  cannot  but  be  looked 
upon  witli  scepticism.  Imfei'd,  the  acnte  forms  of  meningitis  simulate  Uie 
tubiTCulur  so  closL-ly  that  mlhout  pust-mortem  verification  recoveries  can 
be  supposed  to  he  poasiftle,  but  can  liardly  be  accepted  as  proved. 

TiiEATME\T, — The  treatment  of  tutwrcular  meningitis  up  to  the  time 
when  the  diagnosis  is  established  should  be  purely  symptomatic;  later  we 
should  make  the  cliild  comfortable  by  every  means  in  our  power.  As  no 
case  of  tubercular  nieningitis  has  ever  been  proved  to  be  cured  by  iodide 
of  potassium  or  any  other  drug,  it  is  useless  and  unwise  to  encoura^ 
oursclvca  and  Ihc  jwirenls  by  (also  hopes  of  good  results  arising  from  the 
adminislratiot)  of  any  drug  wlialevor.  Up  to  the  present  Ijnie  our  knowl- 
edge of  tlie  disease  justifies  us  only  in  using  drugs  as  palliatives  for  the 
child's  suderiiig. 

The  following  cases  illustrate  the  different  phases  of  tubercular  menin- 
gitis, Tlie  first  case  illustrates  a  type  of  disease  such  as  may  occur  in 
the  lirst  year  of  life : 

A  iiuilf  inr.iiit,  lin  monlliji  olil.  hM  iilimyH  Urvn  wi-ll  ninl  slrorig.  For  a  ffiv  itnys 
Mure  111-  W1I3  »'-<'ii  111-  Ii.kI  hi-L'ii  r.illu'f  rliill  iiijij  fi.'verisU,  liiil  li  iil  sliiiwn  iio  iitlicr  all- 
iiurriml  sj'LiiiilomH.  Hi-  wns  cviiliMilly  culthii^  smin?  Itwih  at  lUal  Ume.  On  the  dny  wp 
saw  liiiri,  m-i-jit  Ihal  lie  wiis  stinipwhal  fr-'lfu!  iiTid  put  tiis  hands  \'i  hla  inoulli  as 
llmiigh  liij  (films  w.'re  diaturliiiig  liiiii.  he  at'i-iiioil  very  «-i.'1l.  uiid  carerul  iiliysiral  pxam- 
iniiliiiii  r.-¥('(ilnl  iiiilliiiig  iil<iiiiriii:il  in  IIil-  eiip,  Uimnt,  rlipsi,  or  iilidiimen.  (In  tin-  diij 
rnllowiiiy  iiiir  vifit  llii>  Tli(.'lil  syiii]it.iiu!t  urindisiuj-^illun  nliirli  In?  hiii]  liiwvi'iiisly  slniwn 
dl«ip|"'uri!il.  iiud  111-  jihijnl  ivitli  u  (oy  wlimOf.  Iilowiny;  il  lijinsi'ir,  uinl  SPi'nied  Ui  Ix- 
Vrry  wi'll,  Tliia  i  nndilinn  l^l^l>.■d  fur  Iwo  or  Itin-i;  days,  wlicii  In-  liccanie  aliiiiiii  iiriJ  iin- 
HiIisciniM,  and  hImjiiI  llie  IriiUi  iliiy  fhim  llie  liiiie  he  llrsl  cimu  under  our  ul>serralion 
lie  died  in  cjiiviitsiuiis. 

This  cuse  sIlouIiI  impress  upon  us  the  dimcully  of  making  a  diagnosis  in  the  enrljr 
perind  cif  11  liiliLTiuliir  iiioninKilis,  iiud  how  (tuardi-d  we  should  lie  in  giving  a  prognosis 
in  yiiiing  infanis,  even  when  the  chunicler  of  Uie  disturbance  is  vt-ry  slight 

The  next  case  illustrates  a  tubercular  meriingilis  occurring  in  a  child 
two  and  a  half  years  of  age : 

The  hislrtry  nf  the  case  showed  Hint  the  fnlher's  mother  ami  the  mother's  mother 
■nd  hrulher  hiid  died  of  C(insu(n|.(iun.  When  Ihe  patient  was  one  year  old  he  bad 
measles  ;  otherwise  he  had  ulwuys  lieeii  well.  About  two  or  three  weeks  Ijofure  he  was 
Ural  seen  il  was  nolieed  that  the  child  slept  more  Ihuu  usual.  At  that  lime  he  (ipi^ared 
to  he  feverish,  his  tongue  wiis  coated,  hut  there  wns  no  nausea  nor  vomiting.  A  fi-w 
days  laler  he  vomited  once  or  twice  during  the  day.  The  bowels  were  eonslipated. 
Eight  days  before  entering  Ihe  hospital  he  had  a  slight  miivulsioii.  and  three  days  later 
he  cried  a  great  d'.'al,  aa  if  in  pain.  Two  days  M«tv  entering  the  hospiUI  he  hail  a 
number  of  convulsions  during  the  nighl.  each  lasUng  ahoul  len  minutes.  On  Ihe  fol- 
lowing day  Ihe  convulsions  recurrt'd.  On  the  day  he  entered  the  hospiUil  lie  Iwgnn  to 
have  convulsions  at  three  o'cloct,  which  lasted  ahoul  two  and  a  liulf  hours.    At  Ihal  time 
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ft^was  noticed  to  linve  mnrkecl  intiTiiiil  stnibisiiius  of  Ihe  l^tl  eye  and  slight  slrabismus 
of  ILe  HkIiI  pye.  The  ;nuades  of  Ihe  lu-ek  were  somewhat  contracted.  Ttieri:  iviis  no 
paralyais  of  the  extremities. 

The  pupils  were  equal,  reacted  to  hght.  and  were  somewhat  dilated.  The  con- 
junctivae were  injected,  the  tett  one  especially  so.  Sensation  was  not  impaired.  The 
knee-jerks  and  ankle-clonus  were  absent.  There  was  a  marked  tnrhe  cirfArale.  The 
respirations  were  irregular  and  sometimes  of  Ihe  L' hey ne- Stokes  type.  The  child  was 
unconscious  and  verj'  pale.  The  heart's  action  was  very  rapid,  sometimes  as  high  as  2(10 
beats  in  a  minute.  No  soufHeB  were  deterled.  Tlie  temperature  was  38,3°  C.  (101° 
F.).  During  the  next  day  the  child  lay  hi  a  slate  of  stupor.  He  continually  moved  Ihe 
left  forefinger  and  thumb,  kept  drawing^  the  head  to  the  left,  and  was  very  restless.  He 
was  reported  to  have  cried  all  nig-hl  and  to  have  put  his  hand  to  his  left  ear.  He  lay 
with  his  evKS  wide  open,  took  nourishment  well,  and  had  less  strabismus  than  when  he 
enleri'd  the  hospital.  On  the  following  day  (about  the  thirteenth  day  of  Ibe  disease)  he 
became  very  restless,  had  sordca  on  Ihe  teeth,  and  his  tongue  was  very  dry.  Exiunlna- 
tiiin  of  Ihe  ears  showed  nothing  abnormal.  The  abdomen  was  somewhat  relrarted. 
The  bowels  were  moved  regutiirly,  and  the  movements  appeared  to  be  well  digested. 
He  took  about  DO  c.c.  (3  ounces)  of  niilk  every  two  hours.  On  the  following  day  there 
waa  no  especial  change,  except  that  the  muscles  of  Ibe  neck  were  firmly  eontnicted  and 
the  /qcV  r^rfliriite  riime  out  more  slowly  than  on  the  previous  day,  A  slight  piirnlysis 
of  Ihe  left  aide  of  th>-  face  appeared  on  this  day.  The  left  eyelid  moved  ratlier  slowly, 
and  the  left  eorner  of  Ibe  inoulh  seemed  lo  drop  a  little.  The  pulse  was  inei^l.ir,  of 
fair  strength,  and  inlermillent.      He  did  not  Like  bis  nnurisbment  so  well. 

The  comatose  en  mi  ili  oil  and  other  signs  continued  without  inipro.'cment.  The  face 
became  cyanotic,  the  respirations  t'lieyne-Stokes  in  fharacter.  the  pulse  irregular  and 
intermittent.     The  temperature  gradually  fell   until   il  was  ST.S"   l".   (33°   T.)  in  the 
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rooming  of  the  Bixteenth  day  of  the  disease,  when   it  liegau  to   riBi>   rapidly   until  It 
teamed  41.1"  C.  (IOC  F.)iii  Ih-  evening  of  the  9i'vrn|p(-nth  day,  whi-n  Ih"  child  died. 

Tin;  autopsy  showed  the  following  lesions  : 

Ifeart. — The  riglil  ventricle  was  dilatud  and  the  valvrs  wrrv  normal. 


II-_>  I'KltlATlUif. 

l.iin-ii.  -  A  i«itiil»-r  i>r?-iii.ill.  lliilli'iM-il.  i-riiy  iiiii»i-H  wiTt>  fmitiil  in  llit>  ]>lfiirii  :  "it 
-<i-liiiii  III.  V  \\<-\v  riMiiiil  !■•  Im'  riiili^irt  lntnTrli".  Tli>'  ri|ilil  limit  was  ailliorfiil  (>■  1lii' 
jiiirii-liil  [ili'iir.i   I'v  ^ll■■lll^■  liliriiMiiis  ii<llii'si<iiis.  liriii<iilh  wliHi  wpri>  iiiilii)ry  1iib«>it-ln', 

HS|M><-iiilly  ill  II riMS  niviTiinr  lln'  n\tf.  Iln-  iliiiiiliri^tii,  niiil  tin;  uppt-r  lliird  of  lln* 

sl*TiiuiiL.      A  siiiiill   MiinilH'r  uiti'  ^ilsn  r>iiiiiil  in  lln'  siiMiiiiif  iif  ll)c  luii|C.      The  liniii- 
i-hiiil  FtiitiilK  ivi'n'  rtihiiv!'''-  ■■■■•■  "\  tlii>iii  iH'iiiit  l.J  rm.  {\  iiu-li)  in  flmmnlcr.     This 

irhuiil  iiiL  ittH'liiHi  w;is  yllmv  arnl  «iriii'wh:il  linili Inwii. 

•'^/'m.— Till'  sp|i>rii  w:<s  uriilHiiil  itDriiiiil  Kill-  uml  !>lii>wtHl  many  llattenMl  miliary 
lubi-rrli'^.  llfiK-iilli  till'  i'ii|>!^iili'.  nil  sti'liiiii.  lli'Ti-  wiTi-  fouuil  numenius  tuberrW  of 
viiryiiitr  ■^n.e  :  Uii<  br^iT  >iW*  \\r^x%-  yi'llun-  iinil  lln-  »>tiiii)li>r  mint  gray. 

JWit'ineuiH.  — TIi'ti-  wcrt*  foiiinl  si-iillen-il  iill  thnniidi  lln-  itinoulum.  (in  the  mrfara 
iif  Die  r«iil  ••(  tliP  iiii-!»'iiliTy.  owr  tin'  hhnlilt'r.  iiikI  [liirtirularl)'  nii  Iha  under  siir* 
tttcn  of  lh>!  Hi-'til  niiil'  iif  llif  illii)ihr,i;(iN.  Tiniiieniii!i  iiiiliiir;  tubercles  The  Ijrmidi- 
^Innilii  iif  llio  iiii>w>nli^r^-  witi'  •'iinKiilpr:il>ly  (■iihin^tl,  iKirlirularly  beneath  the  Blomach. 
(hi  siH'liiiii  tlii-y  iihowml  tiilion'li'S.  niiKit  nf  wliirh  witi-  i|nile  iHnra  niid  bud  jellnw, 
chcMy  wiilrea. 

Infrrfini: — In  lli>'  iiili'iititii'  iilmiil  the  ili-ii-niiNil  viilve  lhRn>  were  uveral  amall 
iiWniliniis  apjiuri'iilly  in  llir  |iiiii-i'ss  nf  n'lKiir.  In  tli<-  I'lei-um  tbi^n;  wt^re  two  narrow 
Hirers  nlxnit  l.fi  i-in.  (i  inrli)  \iintc.  Tlie  hiiws  w.'rc  iiiji-cti'il.  The  walls  wert:  not 
bniki>n  ilown. 

fjivr. — M:iny  ruthi'r  liiiyi-  liilii>n'li's  wi-re  fniiini  iH-iu-iith  lli^  rapmile  of  the  liTfT. 
Tbi'v  were  (lul.  Imt  iml  i'Ik-'-wv. 

Briihi. — Th*'  (■"iiviiliiliiiTis  rif  till-  liniin  wen-  fliilti'iiril.  Tln-re  whs  nurfccd  flliriaifc 
seruus  cxudaliim  iit  thi^  inu-e  nT  tlie  bniin,  iNiverinu  tin-  iiplii:  nimuiidsuret)  and  the  od- 
jiiiniiiil  |Kirls.  Tli<'  tliini  iiitvi'  uaH  I'hii'lly  Iiijih-IimI.  Mnny  iinialF  tubercles  wen 
(in'^'iit  in  till'  lissiin's  i>f  Sylvius  iinil  <ivi'r  IIk-  tinivi'xilii's  iif  Ibc  hrnln.  In  the  rigllt 
hiiir  i<r  111)'  rnrolH'llnin,  jiisl  iH'rn'uth  Hit'  ]>iii.  iiIhuiI  (Ik-  c-i-iitri'  nf  llii'  l)ase,  was  a  yellow 
jhhIuIi'  iilmut  li  mm.  (i  inch)  in  iliatni'li^r.  In  tin-  It'll  liiliT.il  vi-nlrii-le  anterior  to  tlw 
velum  inli'rjHsilum  nus  u  siniihir  niHhiti'  iilioul  :t  mm.  ()  inch)  in  iliitmeter  projecting 
inti)  Hie  vi-nlricli's.  llnlli  vnlricli's  »vr<'  iiniili'mli^lr  ililiiltHi  by  the  serous  fluid.  The 
i'|iuii(Iy[[ni  wiLs  I'ViTywIi'Ti'  iir.innliir  :  Ibis  I'nnilitinn  w.m'  iIiii'  In  small,  (Cray,  transparpnt 
tulnirtlcs.      X't  liilMirdi'S  wn-  U'Uiu\  in  lln'  Ibiril  or  rniiHIi  vi'iilrirb's. 

k'i'lwi/x. — Till'  kiiini-ys  r'Dntuini'ii  a  fi-w  r.ilbiT  hif^c  ^riiyish  arniis  with  here  and 
Ibi'n-  ii  yi'llowLsli  H|iiTt. 

Tin'  ii/ilAii/oi/inil  ■liiiiituM*  'if  llir  (Mse  wiiH — 

IIUI  tulRTculiir  iilii'rs  ol'  tin'  iiiti'slini' ;  diriinic  InlHTcnlosis  nf  the  myenteric  and 
lironi'hiiil  tyiii|ili-).'luii<<s  ;  ^nlilury  tiibiTiI't  nf  tlii'  brain  :  miliary  tulicrculosis  of  the  pio, 
lali'i'al  vi'iilricli'S.  pli'iira.  luiii.'.  ^|>li'i'ii.  kiiiiifv.  iH'ritmn'inn.  anil  liviT. 

AiiiiIIlit  I'lisi'  \vu.«  llial  nf  ji  1">,v  lliii-i'  vein's  obi. 

Tlii'iT  was  nil  liisliiry  'if  tiilM'iTiilar  or  »y[iliililir  liisi'ase  in  Itie  pnrents.  Three 
WH.'ks  li.'fiir.'  I'nl.Tiiia  tlir  linspital.  lln-  I'liilii.  wlin  liii'l  |>r-viiinsly  Nfii  healthy.  licKan 
In  I'xmplain  nf  p^in  in  lb<'  alHlnini'ii.  annri'xia,  anil  pTii-nil  nialaisc  A>niewhat  l.iler 
il  v.-.\f  Liiilii'i'il  llial  ttiL-  I'Vi'K  wiiuld  at  lirin's  Inni  inwaiil:'  and  llial  the  head  would  Iw 
ilrnvii  liac'l:.  He  was  in  Ibi;"  mnililinii  foi-  iivn  wi'i'ks  l..-r<ir.'  .■iili'iinj;  Ww  hnspilal.  On 
Miinli  VA  111' was  liliiilllht  l<i  th-  hnspilal,  anil  was  fniinil  in  havi- a  li'inpi'raliiri' (if  SS.-I" 
C.  (H>l.:!°l''.).  apiilsenf  l:!li,  lint  inlerinillinj,'.  ami  n'>|ii]alinns -111.      Hi' was  in  auliipid 

anil  (liiiwsy  I'innlitiiin.      His  hearl  Was  drawn  1 k.  ami  In-  wmilil  nut  lie  nn  bis  Iwck, 

Tin-  tnn;!iii'  «a^  rnit  niiiteil.      All  exaininatinii  nf  the  I rl,  liini-'s.  ami   mine  Hlinwed 

n..tllin^'  abnormal.     An  exainiinition  nf  tlie  evi-s  ^Innvi'd  Ibe  pupils  In  lie  ililab'd,   hul 
>'i|iial  in  siiii-  anil  reading  to  linili.      There  were  internal  filrabismns  nf  bnth  eyes,  an 

iiptie   neuritis,  anil  llie  lii-itinnini;  nf  nn  nimpliy  riilli'wiiii-  the  r ills.     Tlie  |>atellar 

retlexes  Mere  absent,   ami  there  was  nn  imkle-rlonns.     The  sujierlieial  rellexes  wera 
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tiumial,  Tlii'iv  wiis  no  leuiJeriifsa  ot  Ui>-  httad  or  splrif.  An  L'>:iimJ nation  or  Ihe  vat 
showwl  iioihinnaliiioriiicil.  On  Miirfh  16  lie  showpd  nyslaginuB  with  coujugale  devia- 
1)011  lo  tlie  riyhl  or  111  llie  lefl.  uL'tordinit  to  (lie  siile  on  whiih  lie  liiy.  So  tarhe vtrfbrnlt 
was  pifsi'iil.  On  llic  I7(!i  an  Kiylliemiilnns  I'.miJfstioi!  wiis  noticed  oti  the  riitltt  clieek. 
iiiid  he  U'lMriie  still  mioiv  soiiiii'ilenl.  On  the  ISdi  Ihe  heml  was  ninth  less  reinieted. 
He  had  voiiilli'd  mice  diiriii);  the  iii);ht  iiod  diicm  in  Ihe  morning.  On  Ihe  21^1  he  hud 
u  convulsion,  which  v:»)i  Ihe  lirst  that  h:id  ai'curroil  during  Ihe  course  or  Ihe  illni'.ss. 
He  wus  also  fiiunit  lo  hiive  iiniliiil  opisthotonos.  The  le);£  dicl  not  jiarlidpiile  in  Ibe 
eimtriirtioii,  bill  the  Lend  wiig  drawn  back  almost  tu  the  bullorks.  His  respirations 
became  Clieyne-Hlokes  in  cliararlei'.  On  (he  s;iine  day  lie  had  four  ur  liici-iinvuhions. 
and  remained  in  a  cninlilion  of  opisthotonos  in  Ihe  intervals  hi'twcen  Ihein,  These 
convulsive  attacks  lasted  about  hair  a  minule  each,   and  the  intervals  between   them 
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Wore  ahoul  four  minuter.  There  was  incontinence  or  urine  and  nf  fawes.  The  pitlse 
was  rapid  and  irre;(iihir,  and  Ihe  exiremilie?  were  c.ild.  The  larlii-  rSrrhmk  was  idi' 
tallied  for  llie  lirst  lime,  mid  lu.sted  Tor  twelve  rainuleii.  D.  12  ^rainioe  {'2  grains) 
■>r  ehlnnil  tiiid  2  ^riimines  (\  drachm)  or  hr.indy  were  itiven  sulii'Utanenu^l)'.  Tbc 
mnvulsioii.'j  ri-asi>d,  llie  iipislhiitonos  disappeared  in  twenty  niinutes.  and  Ihe  ibild  re- 
mained i|niet. 

On  Ihe  '2l>th  Ihe  n-oinl  was  Dial  fur  lwi>  days  Ihe  'hUd  had  lx<en  decidedly  lielter. 
Ihr  relruclliiii  and  slrahismus  were  h-ss,  tbc  nyslat;ciiti.'<  bud  disap[H>aml,  iitid  he  had 
n'rofrnized  iMhI  Sjuiken  to  his  flilher,  Hie  tnfhr  r*rfhnilr  could  he  obtaiiird,  hiil  was 
leSi^  di.itiiKi,  and  the  teniperalnri'  way  i>r>rnial.  On  the  :£HI|i  hi-  liiTuine  wr>iNe  iiiiiiin. 
Mis  be  id  WHS  ajtain  reinicted.  hoi  he  wa^  not  wholly  iinmii^'rious.  There  Wiis  leten- 
lion  of  urine,  Tor  which  he  liiul  Ii>  lie  calbelerixed.  On  the  '1\M\  be  bml  a  I'onviil^ion 
la^tiiiK  three  minutes,  in  which  the  riuht  arm  wiis  jerked  up  over  Iiiif  bend.  Tins  was 
Mlowed  tiy  partial  opistholniiog,  ;>nil  then  hy  ,-l  general  convulsion  hisling  two  or  three 
!  minutes,  dnrlni;  whlt-h  bie  eyes  rollrd  up.  At  limes  he  would  huve  <'nnvuUive  movi-- 
nmils  and  tremor  without  ucluiil  convidainns.  Tbia  condllion  rmitinued  i-t  nine  •lays. 
He  remained  oin'on^iei'iuv.  with  Ins  eyes  ii|iim  and  ^turintc.  'he  ti'-nd  dnnvn  li:ick,  Ihe 
nhdcimcn  relraeled,  and  Hie  tru-hr  •■trrhmlr  very  marki'd.  The  ii-s|iir.ilii.iis  wen-  of  a 
Jirvnounied   I'heyne-Stnkes   type,  unit  the  piilH'  iulermillenl.      The  h'ni|KT.iliire  vaned 
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from  37.2'  to  88.8'  C.  (99'  lo  IDS'  f.}.  l>ot  rose  within  the  lasl  twelte  hutits  to  «' 
C.  (104'  ¥.),  Inilicaliiif  that  the  fulal  JHHiie  of  Ihe  case  was  T«ry  atnr. 

Oil  Ibe  following  day  tht're  wi^rv  a  iiuniher  or  convulsions  orriirrlng   In   rapid  euc- 

w-ssion,  (■s|i('rialty  involving  Hie  li'fl  siilo.      TIkso  conTulaioiis  rontinijcd  lor  five  liour? 
iM-forc  Uie  child  died. 

Tilt'  following  cast!  {Kig.  11*6)  simulalod  cerebro-spinal  tiioningilis  vory 
closely,  and  illnslratcs  an  imporianl  fact,  lliat  a  child  may  rorover  lera- 
porarily  from  an  attack  of  tubercular  menln^fis  and  then  die  of  a  recur- 
rent  attack. 

A  child.  Iwenlf-one  months  old,  wns  sUted  In  havi>  brvii  heiillhT  until  il  wss  nine 
moiillis  old.  At  Ihut  liiiii>  il  had  a  ronvulsicin.  whirh  IU?l  iiflpcti-ri  the  ri;;ht  and  IIiiiti 
Uir  li'A  side.  It  wils  Liiiconscious  for  ten  ilnj-s,  mid  was  sumiiiili'iil  for  four  wcpts. 
Twu  III  Ihive  wei'ks  later  iU  (!>-iieral  roridition  impmvi'd.  Diirini;  Ihis  lime  il  did  not 
uw  llie  tiiuM'ies  of  its  leftside  or  limits,  and  it  could  liiUi.'h  only  witli  the  ri^'ht  sideofits 
fux.  Its  tiod;  WHS  turned  (Continuously  lo  the  led ;  sensation  was  nut  iiili-rfcred  with. 
It  [rini"^d  slowly  in  strenttlh.  nnd  Hie  syinploma  gradiiidly  disappeared,  until  it  was  thir- 
leeii  inonllia  old,  wlien  it  se<'nii'd  In  In?  en miwra lively  well,  iitl  iiiolor  di8lurl>an(«s  hiit-iiig 
('e:ised.  In  llii-  foll'iwJiii;  immtlis  il  hud  u  few  sliulil  allacts  of  llie  sitriie  naturr.  The 
final  ntlack  fmm  wlii'h  it  died  oi.'eiirred  when  il  w.is  Iwenly  inoiitlis  old,  and  be^nn 
with  a  convulsion  on  Uie  ri(.'li(  side  wilh  Iwili'liiiii/  of  III*'  niusi.'le^  on  Ihc  ht\  sidi-  nnd 
rrnlhinK  nt  Ihe  niuulh.  There  was  alsu  ptosis  of  tlie  leH  eye.  It  did  not  cry  >iul  wlien 
goini;  inio  Ihe  I'on  vols  ions,  but  had  marked  opisthotonos,  which  lasted,  to  a  icreaLer  or 
less  exli-nl.  for  five  weeks.  During  Ihese  five  weeks  il  was  unconscious,  and  ther¥  were 
several  sliiihter  atlaeks. 

On  enl<'rinit  Ihc  Jm^pilnl,  pbysicitl  ex.iniinalion  showed  lluit  the  child  was  nf  mt^ 
diuni  iize.  pale,  poorly  developed  and  nourished,  and  unable  li>  sland,  Ihe  tefl  let;  twiiii; 
weukcr  Ihan  the  right.  Nothing  abnormal  was  found  in  i-unnection  with  the  heart  or 
luni{s.  She  could  U9C  her  ei^lremities  parlially.  bul  lliere  was  an  evident  molor  diaturh- 
aoce  of  the  whole  of  the  left  side,  and  she  Irmk  hiild  of  objects  wilh  her  right  hand 
only.  The  index  and  litlle  finger  of  Ihe  left  hmid  were  frei]Ucnlly  found  lo  be 
exiended,  the  second  iind  third  Mnt^crs  l)eing  Hexed  partially.  There  Wits  also  sbilhl 
drooping  of  the  led  eyelid,  and  Ihe  lines  of  llie  lefl  aiileof  (tie  face  were  oblilcraLf  d.  There 
was  a  very  alit:hl  drooping  nf  tlie  lefl  corner  nl'  Ibe  nionlii.  There  was  slight  atrnbis- 
mus  of  the  lefl  eye.  and  an  apparent  lack  of  power  of  the  left  exlemnl  rectus  mutcle. 
The  patellar  reDexe.'i  witre  cxainteraled  nn  the  led  side.  Examination  showed  Ibe  ankle- 
clonus  111  be  ahflenl.  The  epipbyitea  of  Ibe  wrists  were  somewhat  cnl.ir^d.  The 
child  roiild  not  spi'ak.  and  apparenlly  could  nnl  understand  readily.  No  evidence  of  a 
hislory  of  ci.Tebral  injury  could  be  obtained.  The  circumference  of  Ibe  c.hesl  was  I  cm. 
(J  inch)  larger  llian  Ibat  of  (he  head.  The  cjiuse  of  (he  disease  was  so  otisciire  Uial  al 
this  period  Ihe  diaj/Tiusis  could  not  be  deCnilely  made,  the  supposilion  being  thai  tbr 
diild  was  sulTering  from  the  results  of  nn  altnck  of  ccrebro-spiiial  nienin^'ilis,  or  piissi' 
biy  [rora  lerlinry  syphilis,  or  that  a  cerehrul  hemorrhage  had  taken  place,  wilh  a  result- 
ing sposlic  paralysis. 

While  in  Ihe  hospital  the  child  presented  a  number  of  difrerent  nervous  phenomena. 
Al  hmes  she  would  appear  lo  be  for  days  semi-comatose  and  wniild  not  lute  notice  of 
anylbing  about  her;  the  eyes  rolled  up  ajid  she  would  have  slight  twilching  of  the 
body,  hut  tliis  was  not  localized,  and  there  were  no  convulsions.  At  another  time, 
while  sleeping  quietly  during  the  night,  she  was  found  lo  be  unconscious  in  Ihe  mom- 
inR.  and  lo  have  her  bead  slimhtly  drawn  back  and  her  eyes  turned  up.  Nystagmus 
was  present,  and  the  pupils  were  dilated  and  did  nol  react  lo  light,  bul  were  equal  in 
Bite.     Clonic   twitching  of  the  right  foot  and  the  muscles  of  Ihe  righl  side,  Qexion 
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of  Ihe  finnei-s  nT  Ihp  riglil  hand  over  the  thumh,  and  Iwilching  <>!  tlie  inuscles  nf  the 
wrist  sometimes  otcurrpd.  There  W!is  Uvilching  of  the  fibres  of  Ihe  slemo-m;istoid 
muscle  on  Ihe  right  side.  Theie  wiia  also  twitching  of  Ihe  rlfc-hl  side  of  the  Hice. 
Thpre  was  no  spttsm  on  the  left  side,  except  of  Ihe  Ml  steruo-iniiatoid,  liiit  iim-a  was  a 
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KecurreDi  Eubprculsr  inpoiDgitis.    Fi-miiK'.  JL  iiiii[>iii^<.ii|. 

nyslugiiius  •<{  Die  eye.  Tliese  clonic  Iwltchiiigs  were  rhylhmiciil  und  occunvd  l^l> 
limes  a  iiiiniil.e,  Tlie  puisp  was  172,  and  w;is  very  feehle.  The;  rt'S]])  rat  inns  wre  SO, 
rapid  :ind  rallliiie  ;  tliR  lemperalurt;  Wiia  33,4°  C.  (103°  F.) 

Frnni  2  a,  m.  iinlil  5  *.  m.  O.SG  griiiniiie  (6  grains)  <if  i-lihirii!  ivns  given  hy  i-iiemii, 
and  0.36  gnimiiiG  (6  (Trains)  of  hriiniide  of  potasssum  was  given  every  threL-ijuartera  nf 
an  hour  hy  the  mouth,  ajlurnating  with  tlie  cbloral.  The  spu^mB  liecume  less  marki-il 
afler  3  a.m.,  but  continued  In  a  mild  degree  up  In  11  ^,u.  Puriiii;  Ihe  n-mnimler  of 
llie  day  aud  the  next  two  days  the  child  lay  in  a  -iluiiur,  hut  liud  im  I'onvulsions.  It 
wiia  nble  l>i  swallmv  hriuidy  and  milk,  wliicb  were  given  to  U  tiy  the  mouUi  in  smiill 
quanlilies  al  different  intervals. 

On  the  next  day  she  apparently  had  allacks  uf  pain,  when  she  would  atraighlen 
herself  out.  throw  baek  her  head,  and  cry  out.  On  the  fuilowini^  day,  she  hei^in  U) 
hnve  the  same  Iwllchlngs  as  in  the  nllnrk  previously  inenliuTied.  They  were  of  the 
smne  character,  except  that  the  exlensnr  uiuscles  of  the  lell  foot  conlracled  feebly. 

On  Ihi"  following  diiy  it  was  rrporled  Unit  she  hiid  had  no  convalsionEi,  hul  appa- 
rent alliicks  of  pain,  when  she  would  cry  out  iuid  Ihrow  hfr  hi-iid  hack,  and  Ihal  she 
had  had  ;inother  iillack  of  opislholon'is,  which  was  so  much  more  itiark'-d  than  liefnro 
that  the  heels  almost  touched  Uie  hack  of  hi?r  head.  The  next  syinplom  which 
appeared  was  stupor.     The  tenipi'ruhire  al  this  time  was  considrruhly  elevaled. 

On  the  following  day  Ihere  were  no  convulsions,  and  Iilt  cundltion  was  almut  the 
some  as  on  the  previous  day.  hut  Ihe  lipoid  was  drawn  buck  and  was  rigid,  and  Ihe 
legs  were  drawn  up  and  were  held  rigidly.  She  lay  in  Ibis  condition,  most  of  tlif  tlm« 
in  II  stupor,  crying  out  occasionally,  and  moving  her  led  hand  and  arm  more  than  sbP 
did  the  righL  Al  limes  she  would  appear  lo  he  sleeping  naturally  and  Ihe  rigidilf 
tvould  pass  away 

The  opisthotonos  gradually  become  more  m&rked  and  more  frequent  in  lis  occur* 
rence,  and.  although  the  bowels  were  moved  regularly  every  day,  she  Inok  kss  nourish* 
ment,  and  the  temperature  conlinued  to  rite,  aind  varied  from  37.7°  lo  40*  C.  (100°  In 
104°  F,). 

During  Ihe  last  week  of  her  life  the  opistholonos  became  |i*s«  marked,  and  al 
timeH  passed  away  enlirely.  She  opened  her  eyes,  hit!  the  pupils  react<'d  very  slightly, 
The  left  pupil  became  somewbat  larger  ttwn  the  right  and  r«iu:led  slightly,  while  the 
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piil'il  'li'l  ii'-t  rH.1.1  M  all.  Th.-  aiuutic  conditiun  uf  the  ri|rbl  wrwl  and  left  knw 
.li«l.  Ih.-  |ul.'|];ir  n-fli-Xi-*  viiT-  <>[|iiul  iimi  normal,  und  th«  child  lay  in  a  wmi- 
.r,  with  ii  t>-iii)HT!Lliin-  Viiryiiitt  frciti  38..H"  li>  3S.4"  T.  {101"  to  103"  F)  she 
l.-«.K  :.[mI  I.-SS  j>..tirHlMn<-[j|,  iiii.l  |„..i  a  Blight  cmpll.  She  yraduallr  losl  in  weiriit 
.tr-iiyHi.  ;.ii.l  -m  H,.-  ,h,y  i„.r„re  «|„.  di.a  h.-r  respirations  for  a  lime  wer*  rwr 
1.  n.MiJiHK  lip  I.,  IIH)  :,  ,„i„„k..      Ite^lU  |,„,t  pli..-e  app^n-nlly  from  «li.usUo« 

Ih.-  loiit'  .liiruli r  litis  lu^i  i,||„,.ii.  ,.„i|,ratir4t  a  period  of  ti^l  or  nine  weeks. 

■  Hi'-  <li;i(.'ii.i>JH  very  ilininill. 

Th.:  iM.l..i.sy  sIl..«...I  til.-  r..ll..wiiiK  i.iilh<.).>tticul  ronditioDa:    luoacute   lubercuUr 

i.KiHs.  .-lir..iLi.-  ,rr iMr  .■i...n.lyH.iti«.  d.n.iiif  hydr.^.phalus.  atrophy  of  the  brain- 

:u.r,-,  imlMry  hilH.r,iilin.is  ..I  Ihe  liituw.  splncn.  and  kidneyt.  and  chronic  tubercu 
i>r  III'-  Iiiiiir. 

<..i.L.-  .,r  III-  liil>..r.-uli.r  l.-si..i.s  «,re  ..f  m-enl  itrowth.  while  olhere  wei*  eridentlv 
,i.--  iin.l  r.-i.r..«.i,n.l,v-  ..f  ;,  f„„m-r  alliuk.  Thf  presence  of  older  tubereulai 
IS  IN  111.-  iii.-rLiNt-.-s.  ii..  w.-ll  ;.s  ..f  lli.».-  u-hirh  produced  the  symptomB  in  tht-  hist 

iK.iti  « lii.li  III.-  iiiniiil  .li,.,l.  iiniv.'d  lh;it  Ihe  owe  wiw  one  of  recurrvnt  tuU-i^ 
n»-iiiiik')<'^' 

!  is  no!  iiiiiisiial  lu  m.-ol  willi  a  lulKm-ular  meniiigilis  secondary  to 
■iiiliir  (iLsfiisi-  i>{  \],i'  s|iiiK'.  TiibiTt-iiliir  iiic-iiingitis  may  also  occur  in 
,-,'|j..ii  with  lUst-asc  r)f  Ih.*  Iii|.,  tlio  latter  being  much  more  common 
wh.-n  thf  sjiiiii'  is  airci-li-d. 

Ii.-  tuli.-r.iiliir  f(irm  of  ntilis  is  not  iinconimoii,  aiid  it  may  be  tlio 
ii;;-|i(.iiit  for  [iil»i-n-iilar  luciiiugilis.  Stii^'L-ons  should,  Ihorefore, 
I  raivnilly  Ihi'  iMis.'^ilili'  <inii|)licalioii  of  tubercular  meningitis  when 
iij,'  liilif-rriiliir  ilis.-itsi-  uf  the  Imiios  umi  joints  and  of  the  ear, 
\\r  foll.iwiiit.'  ciis.-  was  (me  of  tulii-n-ular  meningitis,  associated  with 
■ill.-  miliary  tiil.i-n ulosis,  on-amiifr  in  my  wards  at  tlic  Childre-n's 
ilul.  Tin-  jialli'ijiifiiial  ain»i-ar,iii('t'.s  on  Hie  base  of  the  brain  as 
ti  nil  aliipsy.  are  re|>reseiite(l  in  Plat.-  I.  fronlispieee. 

!•■  cliilil  i-iiltT.-il  till-  liospiliil  Mil  Si'])ti'iiil).T  13.  Site  wiis  Ihi-ec  yi>ars  of  aite. 
ti>:  .-xn-pli.iii  [if  ill!  iilliii'k  III'  n-hiiri|ijti^'-<'(iii[rh  r^lw  tiuit  li.>.>n  well  until  two  weeks 
t<rili"iii''.'.  wli'-ii  !-lii-  » ^is  hiki'ti  with  vi>Miiliii(;  iiiid  .li.irrhii>ii.     She  rnmplained  of 

h»  and  iKiiii  ill  ]i»r  ^1 <«']!,  anil  lli<>r.-  had  Ixrii  i-ritiliiLiins  fever.     The  diarrhiea 

:i  li-«  iliiys.  iiii.l  pIi.'  Ilii'ii  iHTi.iiif  niiislipiil.'il.  F.mr  diiys  hi'fare  cntmnce  Ihe 
s  'if  tin;  iH-rk  li.ii'aiiii-  slifl',      X"  fiirlhi-r  liisloiy  couM  I).'  ohtained. 

.■  )iliy.-^i.Ml  .■SiiTiiiiialiini  J^imw.-il  llif  i-liild  In  In-  w.-ll  di-vdoiK-d  iiiid  fairly  nour- 
1ml  aiu.'iiiiv.  Sill-  liiy  in  a  sluiHir  nirisl  c>riiii-  lliin-.  hut  ciLild  li.-  aroused.  The 
»'>>n'  .'.{iial  anil  r.-ai-t'-d  !'1u;;).'islily.  Tin;  tciii|;ni>  wiisi-iiat.-d.  the  throul,  heart  auil 
htiwr>ct  iiiilliin^'.  Till'  li'':iii  ivas  sli).:htly  n-liarl.-d.  and  Hit-  piisterlor  muscles  of 
'Ii  wi-r.'  ri^Mil.  Till-  aliiltiiiieii  was  Hut  ri-lriiili-.l,  and  nolliiii);  idmormal  was  ilt>- 
A  t'lf/ii'  tht'/ini/r  Hiis  jiri'stiiil.  Till'  kni-.-'j.'i'ks  w.-rt  noniial.  nahingkv's 
IS  |it'.s.-iil  in  IkiIIi  It-.-l.  and  K.'l'llii,'''-^  ''i^'U  ^Vits  iil^.i  ubtaint'i]. 

Srpti-inli.-r  14  lln-ii?  wi-n-  siiini-  i-nnvul'^ivi;  iiiovi-nicnts  uf  Ihe  rii^ht  extremities, 
-Htliiii);  \Vi»  soiil-wImI  lalii>rr>J. 

S.'pl.'iiilii'i'  ir>  111.-  child  liMik  li.'i'  liiiiil  v.-iy  ji.i.it'ly,  and  .ould  nut  swallow  well 
viTi-  i-.invnisiv.-  imivi'Micnls.  liut  tin  urntrriil  i-imvnlsi.in. 

Si-]il>-nibi-i-  li;  111.-  l.-jM  w.-h-  I'ik-id  itiiil  Ii<-ld  in  .-xtii-tii.-  .-xli^nsioii  most  of  the 
Till-  jinpils  w.'i'.!  iiii.-ipia!  and  .lihitnl,  an.!  did  iml  ivail  In  li|,'hl. 

Si-p(i-inln-i-  17  sIraliisiiiiM  uf  li-(l  cy.;  .l.-vi.-l.ipi-il.  lint  was  n»l  ciinslaiil.  There 
ivuUivL-  Iwiti'liiiiir  .if  the  liinhs.  wilh  riflilily  iii.ist  .d  llii>  tiiiii-.  The  fare  wot 
,  per^fpiraliuii  wub  rory  free,  and  lliu  ubduaien  was  sf.niK-whal  .list.-nded. 


r 


SPKCIFll'  IXFFXTIOUS  DISEASES, 

On  Seplember  IR  tlie  euinlilioii  I'eniiiirit'il  llie  same,  txi'^jit  for  (lie  aildilional  symp- 
tuni  of  Cheynp-SlitkPS  respinilion.  Tlic  n'olal  fceilings  were  not  relaineil,  iitui  it  wus 
impossible  lo  insert  a  ciitheter  for  nasal  feeiliiigs,  owing  In  the  swollen  fondilion  of 
Ibe  mucous  membrane  of  the  nares  and  llie  dlfliriiU  breathing. 

On  September  21  the  Tespiralinn  had  berome  more  aifrhlDp  in  character.  The 
child  [lerspired  very  freely.     The  ivhilf  blond  count  was  8000. 

On  September  '2'2  the  condilion,  whicb  had  remaint'il  pniclically  llie  same,  fxcept 
for  the  rising  temperalure  and  aoii'leniled  pulse,  became  worse.  Tlie  child  seemed  lo 
icriiw  weak  rapidly,  and  Hie  reapitatinns  nnd  pulse  becnnie  Irregular  and  the  child 
finally  died.     Chart  9,  piige  417,  sho\v9  the  course  of  tlie  temperalure. 


CHAKT  B. 


CHART  10. 
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TVtvri'tiUr  menlnKlili.    Ajnr,  .1  twk. 


Tubercnlu'  menliiKttti.    Age,  3  rcvi- 


Lumbar  punclure  was  performfd  immedlalely  after  death,  and  a  slightly  rloudy 
fluid  with  lli'clti  of  librin  was  obtained. 

The  anlopsy  f<howed  the  original  focus  to  be  in  a  bronchial  lympli>gland.  which 
was  enlor^^d  and  caseous,  with  a  cavity  at  the  centre.  There  were  found  miliary  tuber- 
culosis of  the  lungs,  liver,  spleen,  and  kidneys,  tubercular  tneninintie,  and  tubercular 
bronchial  glands.  Tbo  brain  weighed  lOMO  gnmnies.  At  tlie  liase,  around  Uie  pons, 
and  in  Ibe  lissure  of  Sylvius  lliere  w»s  .1  yetluw,  |,>eliitinous  material,  while  along  the 
blood -vessels  of  the  pia  were  scattered  numerouG  miliary  tutwrcleG,  sometimes  single 
and  again  onllucnL 


The  fnllowinK  was  a  raso  tif  tubercular  meninpilis  wilh  symptoms  of 
comparativuly  slmrl  liuralioii  ami  assin'iak-d  willi  a  t'l-iii-ral  miliary  luber- 
ciilosis.  It  is  i^pfi'ially  interesUiiK  i"  thai  the  luboi^ular  process,  as  shown 
by  tlie  auliipsy,  am)  n.'i  n^prt-seukHl  in  Plale  I.,  froiilispiific,  was  timsl 
highly  atui  tjpjiaily  divcUipiil  oti  Ihc  convexity  of  Uie  braiu  instead  of  at 
thtf  l>ase,  as  is  ^nerally  the  rule. 


4-J()  I'EllIATBirs. 

ol 


r  till'  .j<iiril  by  tnu-limi.  in  ccrtairt  panes,  nature  tends  to  limit  the  process 
liy  n-]ininiit:  and  n-pliirinK  "it-  tiilM-n-ular  tissue  by  the  faimation  of  fibious 
lissui-  wfiiih  trniivs  intii  and  n'[ilart>8  the  tubercular  material.  The  soil 
jMtrts  aniiintl  (he  jtijnt  arc,  of  ctmrBL',  secondarily  afTected,  and  abscesses 
ari- ii  ri-<'<|iii'iil  roniplitatiiin. 

Till-  I'liiili-nls  iif  :i  tnlii-n-nlar  abscess  may  be  sterile  so  for  as  pTogenic 
oivjiuisins  aif  iiniicnii'd.  or  flii'V  may  contain,  especially  in  their  later 
sliip's,  [■yiM/iiiir  nr,.':niistjis.  Tiihcn-te  biuilli  are  to  be  found  in  these 
iilisi'i'ssi'N  iti  only  aluiiil  iinc-lljinl  of  the  ciises,  and,  as  a  rule,  only  aRcr 
}iriiliiii^'c'>|  scan  li.  lunnilatiun  exjx-rinicnts  must  be  relied  upon  in  Ihe 
niaJMi-jty  111'  lasi's  In  i-.-<i:ibljsli  llirir  iirest-nci'.  The  presence  of  leucocv- 
losis  ill  a  I'liild  willi  ilisia^e  ol'  a  joint  duos  not  establish  the  presence  of 
pyi)j.n'riir  urvMriisiiis 

SvHi'THMs. — Hip. — I'lininii-  f nliei'cuhir  disease  of  the  hip-joint,  eom- 
moiily  known  ius  Iii|i  disr!i»i-,  most  nflcn  bi^i^ns  wnih  lameness,  paroxysmal 
irics  at  rii;.'lii,  anil  a  stilVin'SS  in  Ihe  joint  whieh  is  more  noticeable  in  the 
morning'  lliaii  al  ni[.'lil.  TIu'  jjaiii  is  more  often  referred  to  the  knee  than 
til  llie  iii]i.  and  may  bi'  very  severe  or  may  bo  slight 

On  pxarninalion  in  tlie  early  sla^^cs,  tho  joint  is  found  to  be  somewhat 
liiriili'd  in  ils  millions,  llie  tnitbaider  is  stit;hlly  thicker  than  the  one  in 
Mil'  wril  linili,  and  waslin;;  of  tlie  miisiles  oiK'urs  in  the  thi^h  and  the  calf. 

The  priviiiisis  ill  early  <iL>ies  Ls  exteilenf  for  Ihe  restoration  of  a  useful 
tiinti,  and  even  in  I  lie  jaii!  earl's  tli<r  adoption  of  treatment  by  traction  gen- 
inilly  linri;,'s  aliunl  ^rood  ri'snIU.  It  iinisl,  however,  be  remembered  that 
llii'se  I'ljjldreii  iiie  tnhiTi-iihir,  and  Ilia!  a  eerlnin  number  of  them  develop 
tiilK'j'cnlar  nL>'nin^''ilis  in  Mii>  I'lmfse  of  tlie  disciise. 

Spine. — riirtmii-  InliiTinlar  disiiise  iif  tlii'  spine,  or  Potfs  disease, 
begins  nsnally  willi  slifl'm-ss  of  Ihe  baik  and  jiain  on  exertion,  which  b 
in  niosi  rasi's  ii'liTrnl  In  tlii>  pi'tiphenil  end  of  the  nerves,  so  that  the 
|jiiin  may  lie  i'i>ni|i]aini'd  of  rithrr  in  tlie  abrlomen  or  chest.  Such  chil- 
dnji  walk  willi  a  ^'nanli'd  ^'idt  and  slil'lly,  and  when  tired  support  thcm- 
selve.'i  by  leaning,'  on  furnilnre  or  by  rcslin;.'  Ihe  bands  upon  the  thighs. 

Ill  Ihe  lerviial  i-i'/imi  lorlicollis  and  diflieult  breathing  at  night  may 
be  llie  [inly  syiii|itiiriis.  In  Ihe  lumbar  ri"/\on  one  symptom  generally 
noliferl  is  an  a|i|iai'eTil  lonln.'ii.s.  in  wht<'h  the  child  leans  for  back^'ard. 
I'aralysi.-;.  wliiili  (irnnH  in  a  certain  |iro])orJion  nf  cases  duo  to  a  pressure 
h'tini  ineiiin^'itis  (in^^inaiiiiKat  llie  scat  <if  the  disease,  may  be  the  first  symp- 
loin ;  if  U  ai  roiii[ianji'd  by  inerea'^ed  lellexes  and  a  loss  of  power  in  the 
li't-'s.  I'siias  absiesK  is  a  inmrnon  niin[iliiati(in  in  Ihe  lower  part  of  Ihe 
eolnnin.  and  the  IrrsI  syitqiloni  nntieed  in  Ibis  <'iinii)lication  is  generally 
inability  tn  liypeivx  I  end  the  leg  ii]ion  Ihe  alTected  side.  The  chief  sign 
to  be  relied  Upon  in  the  diagnosis  is  slilTness  in  some  |>art  of  the  spine. 
Tills  is  iiiosi  ca.'iily  deleeted  by  liaving  the  child  stoop  to  pick  up  objects 
from  the  lloor,  and  by  laying  Ihe  child  on  Ilie  face  and  Hexing  the  spine  by 
lining  Ihe  body  by  the  legs.     The  appearame  of  a  knuckle  occurs  early 


in  the  (iiseasi-,  hut  il  is  niosl  impfirlanl  llial  lln-  iiia;;riosifi  sliniilii  !«■  uihiIi? 
Iit-fore  this  knucklo  occiirs,  or  wliile  il  is  slill  siiiiill. 

Thie  jirognosis  is  pi-rliaps  not  so  favoral)]i.>  iis  in  iii[i  disease,  but  in 
early  cases  the  results  are  usually  excellenl,  and  oven  in  l.Tir  rasi's  much 
is  to  be  gainefl  from  accurate  suijport  lo  tin-  spine. 

Knee. — Clironic  lubiTcular  disease  of  tbi-  knce-juinl,  ur  tuhinr  albus, 
is  most  oHen  made  evident  by  swelling  of  the  knee  of  a  clironir  charac- 
I'-r.  as  a  rule  acronipanipd  by  pain.  The  child  is  apt  to  w;ilk  with  the 
knee  somewhat  bent,  and  it  is  olU-ii  dilllcult  lo  extend  it  fully.  Muiion  in 
the  knoe-joint  is  limited  and  the  joint  may  or  may  not  contain  niiiti-  The 
character  of  the  sweilitig  is  cominnnly  lliat  ofa  gelatinous  m;i?s  involving 
the  joint  rattier  than  a  mass  of  fluid  filling  il.  The  occurrenre  of  bony 
enlargement  is  most  signifieanl  as  probably  establishing  the  existence  of 
chronic  tuberculosis. 

In  (lie  diagnosis  much  difficulty  is  ollen  experienced  in  determining 
between  chronic  disease  and  sprahis.  It  may  be  said  in  general  Iliut 
rdironic  sprains  hi  children  are  not  very  conimon,  an<l  that  it  is  not  wise 
In  make  such  a  diagnosis  until  after  recovery  has  occurred. 

As  to  the  prognosis,  chronic  tuberculosis  of  the  knee-joinl  apparently 
runs  a  much  less  severe  course  tlian  that  of  the  hip  or  spine,  and  is  mosl 
favorably  aHected  by  efTicient  treatment. 

Chronic  tubercular  disease  of  the  other  joints  is  cliaraeterized  by 
swelling,  more  or  less  stiffness  and  pain,  and  such  joints,  as  a  rule,  present 
the  siuiie  sytnptonis  as  those  described  in  speaking'  ofthe  knee. 

Tuberculaj  Dactylitis. — Tubercular  dactylitis  is  a  t uliercular  disease 
of  tlie  phalanges  of  the  hand  and  foot.  Usually,  Uie  cartilaginous  ends  of 
the  tioncs  are  not  alfi-cted ;  the  bone  appears  larger  in  diameter  than  is 
normal  and  is  pyrilbrni  in  sliit]ie.  Tliis  enlargement  is  due  to  the  in- 
creased size  of  Uie  periosteum  which  forms  a  new  layer  of  bone,  and  tliis 
new  layer  of  bone  may  be  very  thin.  Fref|uently  tlie  tubercular  cerdre 
opens  lo  the  surfaci-  by  one  or  several  tuliercular  sinuses ;  healing  in  such 
cases  may  occur  spnntaneousiy,  but  operation  in  advanced  cases  is  advis- 
able. A  permanent  defonnity  may  arise  from  the  removal  of  the  diseased 
phalanx. 

Treatment. — The  treatment  of  joint  tuberculosis  is  essentially  niu- 
rhunical,  and  comes  within  the  scope  of  urtliojiedic  surgery. 

TDBEROULOSIS  OP  THE  THYROID  OIiAlfD. 


Allliough  tuberculosis  of  tlie  tliyrnid  gland  may  occur  as  a  primary 
diseitge,  it  is  exceedingly  rare,  llie  disease  (jraclically  being  always  second- 
ary to  u  genend  miliary  tuberculosis,  and  not  presenting  symptoms  which, 
as  a  rule,  can  etiiible  lis  to  make  u  diagnosis  during  life.  Amyloid  de- 
generation of  llie  thyroid  gland  may  occur  as  tlm  result  of  a  climuic 
tuberculosis,  eapecinlly  <if  the  joints. 


■i2-2  PErHATIUCS.      * 

TCTBEROCIjOSIS  of  THB  THYUnS  CHiAND. 

TiiIii'n'iil'i*iU  f)r  the  Ihyiiiiis  ^latul  may  occur  iti  general  tuberculosti 
bill  is  iii>vcr  jiriiiiiiry. 

TUBERCULOSIS  OF  THB  PASOBSiAB. 
'I'ritii'ri-iiliisis  i>rili('  ]i.-tiiiTci<.s  may  i>crur  in  general  tuberculosis,  bu(i 
iii-viT  a  |jriiiiiiry  rlisi-jisc.     Aiiiyliiiil  (l<t'<'m>ralion  of  the  pancreas  ma; 
orriir  :is  a  r<-siilt  iirilinnjii-  liilH-n-ulusis,  i-siwcially  of  the  joints. 

TUBERCULOSIS  OF  THB  8PLBEK. 

'I'lilii-n-iiliir  lisiinis  nf  Hic  spicca  arc  always  secondary.  They  occui 
(iiily  ill  llii'  fcinn  ursniull  miliary  tiilx Teles.  Amyloid  di^neration  of  the 
>)ili-cri  iiiiiy  iiiciir  as  a  ri'siill  of  diroiiic  tuberculosis,  especially  of  the 

joints. 

TUBERCULOSIS  OP  THH  LIVXR. 
Tiiljcn-iiiar  lesions  I'f  lliu  liver  are  always  secondary.  They  appear 
ill  Dif  fiinn  of  small  miliary  liiben-ii'S  and  cheesy  nodules.  Amyloid  de- 
piji'i-aliiiii  of  llic  liver  (iiriirs  in  cerlaiti  cases  of  tuberculosis,  especially 
whciv  llii'iv  is  wasliiiK.  TiilM-ntilnsis  is  not,  however,  a  primary  disease 
of  the  livtr,  l)iil  a  symiitom  of  tubcn-uiosjs  elsewhere,  especially  of  the 
liont's  anil  jiiinls,  ami  is  not  so  {oiiimon  in  cliildrcn  as  in  adults.  Tuber- 
(iiliisis  (if  Hie  liver  (icriirs  in  coniu-ction  with  general  tubercular  disease 
of  iiIIkt  iirf.'juis,  anil  does  not  in  itself  present  any  especial  chaiacterisUc 
cliniral  manjleslaliiins.  Tiie  ran'  instances  in  which  large  caseous  masses 
cuiise  olislruriidii  anil,  later,  disintegration  of  the  tissues,  with  hepatic  eo- 
lurgenienl  anil  al)si.ess,  are  nul  usually  n-cqmizod  during  life. 

TUBERCULOSIS  OF  THE  KmNEY. 
TMberciiliisis  nf  llie  kidney  in  ihildri'n  occurs  in  two  forms :  (I)  As  a 
miliary  tubeniiliisrs,  the  hibenle  bacillus  behig  convoyed  into  the  tl^ues 
liy  llie  blond.  This  timii  rarely  reailies  any  clinical  importance.  (2)  As 
a  Inborciilosis  lietriiintn^  in  llio  pelvis  of  the  kidney  and  extending  from 
this  into  llu;  cortex.  Tliis  furm  is  by  liir  the  most  serious  in  its  symptoms 
an<l  resulls.  The  deleition  of  Ihe  tubercle  t>acillus  in  llie  urine  in  these 
cases  is  the  only  positive  -sign  of  Ihe  disease.  The  symptoms  are  those 
of  a  pyelonephritis  rppresented  hy  pus  iii  the  urine,  an  irritable  bladder, 
and  soinelimes  the  pnsi'nce  of  u  tumor  ur  abscess  in  tlie  renal  region. 
Thi;  Irealment  is  essentially  sur^'ical.  We  have  seen  cases  which  appar- 
ently recover  wilhout  other  trealnieiit  than  liial  of  careful  feeding  and 
hygiene  and  aliundance  of  oul-of-dnor  life.  Amyloid  degeneration  of  the 
kidney  may  onur  as  a  result  of  chronic  luhereulosis,  especially  of  the 
joints. 

TUBEBODLOaiH  OF  THE  BLADDER. 
Tuberculosis  of  the  bladder  is  verj'  rare. 


SI'ECIFIC  INFErTTOTIS  TH3EASES. 


42:1 


TUBERCULOSIS  OF  THE  TBSTIOLB. 
As  compared  with  Mif  rrt-'quency  of  its  occurroiicf  in  adults,  tubercu- 
lar disease  of  tht.'  tt-stiule  is  rare  in  infancy  and  childhood.  When  the 
disease  is  present  the  gland  is  considerably  swollen  and  oflen  nodular,  but 
rarely  very  tender.  As  tlie  disease  progresses  adhesions  may  form  with 
the  tissues  of  tlie  scrotuni,  and  the  degenerated  material  may  be  dis- 
charged through  a  fistulous  tract.  General  treatment  is  indicated  if  the 
disease  is  just  starting;,  but  if  it  lias  already  destroyed  the  usefulness  of 
the  gland  it  is  safer  to  operate  immediately  and  remove  the  focus  of  infec- 
tion, if  the  condilioiis  justify  surgical  interference. 


TUEKRCULOSIS  OF  THE  SKDJ. 

The  cause  of  what  is  now  known  to  be  tuberculosfe  of  the  skin 
(lupus  or  scrofulodemia)  was  for  many  years  unknown.  It  was  desig- 
nated by  various  terms  according  to  the  different  forms  which  it  assumed 
on  the  skin.  Thus,  in  one  fonii  il  was  called  hiiivn.  and  in  another 
scrofula.  We  now  know  tliat  all  these  forms  an-  caused  by  the  same 
micro-organism,  the  tubercle  bacillus,  and  that  this  haeilhis  may  find 
its  nidus  in  the  skui,  as  it  does  in  all  other  organs  of  llie  body, — Uial 
is.  we  may  have  a  local  tuberculosis  of  the  skin.  The  disease  does  not 
differ  in  the  child  in  lis  ap]iearanee,  its  course,  and  ils  general  symptoms 
from  that  mel  with  in  (he  adult.  As  a  rule,  it  causes,  next  to  syphilis, 
the  greatest  destruction  of  tissue  of  any  known  disease  nf  the  skin.  The 
time  of  its  appearance  varies,  but  il  is  more  common  in  adults  tlian  in 
children. 

Theatment. — The  treatment  is  the  same  as  in  adults.  The  funda- 
mental object  to  be  obtained  is  Ihe  destruction  of  Uie  diseased  tissue. 
Where  Itiere  is  a  small  isolated  area  which  can  be  easily  removed  by  the 
knife,  tliis  melliod  of  treatment  should  be  employed.  We  must  remem- 
ber, however,  thai  by  this  melliod  it  is  almost  impossililc  to  avoid  re- 
moving the  sound  tissue  with  tlie  diseased,  and  tliat  such  good  results 
as  the  avoidance  of  unsighlly  scars  are  not  obtained  so  well  by  this 
nietliud  as  by  olhers.  Therefore,  when  the  tissues  are  extensively  dif- 
eased,  and  areas  are  involved  where  it  is  desirable  to  avoid  scarring,  such 
as  llie  face,  a  locality  which  is  very  frequently  attacked  by  tuberculosis, 
the  actual  cautery  and  electro-cautery  may  preferably  be  used.  Various 
c.iiistics.  as  the  solid  stick  of  nitrate  of  .silver,  as  recomriionded  by  tlie 
Vienna  School,  have  been  found  of  much  vahie.  This  dLsc'ase,  under  all 
circumslaiices,  is  very  intractable  to  treatment,  and  ullon  causes  great 
deformity.  Recently  goorl  results  have  been  obtained  by  (he  llienipeuljc 
UscoftheX-ruys.     Tliis  melliod  should  be  tried  before  resorting  lo  excision. 

EPIDEMIC   CEREBRO-SPINAL   MENINGITIS. 
Kpiilemic  ccrebru-spinal  meningitis  is  a  pnnmry  acute  infectious  disease 
caused  by  the  diplocuccus  intrucelluiuris,  and  cliaraderized  primarily  by 
lesions  of  the  piarachnoid  at  the  brutn  and  cnnl. 
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KTioLdiiv. — Tilt' ruses  of  i-<Tvbru-8|iiiiai  mviiin^lis  wliich  have  occurred 
ill  iJosloii  uiid  ils  vicinity,  iiK-liidiiig  our  own  cases  at  the  Children's 
lltjspital,  H'porti'd  in  ]M'>,  liuvi<  liucn  8<i  exIiaiisUvely  treated  by  Couii' 
citiiiaii,  ami  Mallory  ami  Writjlil  in  Uif  Heporl  of  the  State  Board  of 
ilt'altli  of  MassiU'liiisolts  for  IK!IS,  (hat  in  Die  doscription  of  the  disease  ve 
iiiiMt  ark tii I wli ■((;.'«•  ill  once  our  indi'lit<-<liioss  to  those  investigators  for  the 
use  wliirli  we  liavv  ucci'ssarily  iiiaiie  of  tJieJr  work. 

As,  for  the  iirsi  lime  in  (lie  liislory  of  the  disease,  the  lesions  have  been 
studii-d  from  (he  i;tiiii<l-iioint  of  (lii'ir  iMcteriology,  this  work  should  be 
laki'ii  as  (III-  s(aiiilard  hy  whirli  wi'  an'  to  be  guided  in  the  study  of  the 
IKttholo^'y,  syiiiiiloitis.  di;ii:rio»is.  aixl  jii-ogiiosts  of  the  dbease. 

(VTi'bro-s|iiiiat  inenirigitis  was  tirsl  recognized  and  described  by  Vieus- 
seaux  in  (ieiieva  in  IKiir).  Tlie  tirst  cu-ic  which  occurred  in  America  was 
ill  UHilt.  The  <lisease  may  occur  in  bcastn  n»  well  as  in  man,  and  has 
tieen  much  more  wide-s]iread  and  rrcijnont  in  America  than  in  Europe. 
[|  is  rare  in  infancy,  bni  is  more  common  in  cliildren  than  in  adnlta. 
The  contagious  natun-  of  the  disease  is  soniewhal  doublfUl.  There 
scviu-s  (o  be  a  high  <h>^'n't'  oT  immiinily  lo  a  second  attack.  The  incu- 
Imtion  is  unkiiuwii.  Tiie  disease  may  be  epidemic  or  sporadic.  The 
.nodi'  of  enlninci'  of  llic  oiyanlsm  is  unknown,  but  may  possibly  be 
ttrrou^'li   tlir  nose. 

I'athomhikai.  Anatosv. — Xfi-roim  Si/m/ciu  ;  Mrniiifien. — The  inflammatory 
process  is  cliarucleri/.cil  by  jiuruleni,  sero-punilent,  and  flbrino-purulent 
<-\ui1a(ion,  cliicfly  in  Ibi-  sulci  aioii};  the  vessels  of  ttie  choroid  plexus,  and 
is  usually  most  pruiiouiiced  at  the  biise,  but  at  times  is  more  marked  on 
the  convexity  of  Ihe  bniin,  especially  <iver  Ihe  iiarielal  and  occipital  lobes. 
The  mening(;s  ()f  the  cerelM-llum  iiri'  always  allected.  The  meninges  of 
Ihe  entire  brain  are  rarely  involved,  alttioucii  occasionally  large  areas  are 
inclndeil  in  the  inllanmialory  (ii'occss.  Tlie  tung<>r  the  duration  of  the 
diseast;  the  more  extensive  are  Ihe  lesions.  In  the  very  chronic  cases 
a'deniu  and  ^rencral  tiiickening  of  Ihe  mertinges  are  the  characteristic 
fealun's  of  the  li'siims. 

The  inllammation  is  confined  djiefly  lo  t)ie  jnarachnoid ;  the  dura  is 
bill  slightly  hivolved,  and  the  subdural  space  is  increased  by  the  fluid 
exndate. 

In  the  most  ncule  cases,  in  winch  Ihe  macroscopic  changes  are  very 
slight,  titc  lesions  arc  shown  by  microscopic  c.xamhtation  lo  consist  chiefly 
of  purulent  infiltration  of  the  meninges,  wttli  injection  of  (he  blood- 
vessels. The  jiolynnolear  leucocytes  are  ina.<!sod  in  some  places,  scattered 
in  others,  and  with  bul  little  librin  among  Ihem.  The  absence  of  eosino- 
philic cells  is  notable.     There  is  no  evideiKo  of  pmiil'eration  of  l^ue. 

In  the  more  advanced  cases,  on  (he  other  tiand,  there  are  large  num- 
bers of  cells,  chielly  polynnclear  leucocytes,  lying  in  the  dilated  lymph- 
spaces  of  Ihe  tissue.  The  presence  of  i-ed  bl nod-corpuscles  is  rare.  The 
librin  is  present  in  considcmble  aiiionni,  often  showing  hyaline  changes. 
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I)(it  is  tii'ViT  so  great  as  iti  llic  ineniiigilis  proditrcil  by  tin.-  iiru'iiiiiiiriKTilS. 
Large  epilhi-'lioid  cells,  I'rom  two  lo  cifjht  tinios  (lie  dianiflpr  of  a  leuco- 
cyte, and  filled  with  leucocytes,  or  rarely  with  lymphoid  cells,  are  often 
seen,  bill  their  or^iri  is  obscure.  The  vessels  i'.re  dilated,  and  at  times 
contain  tlirombi.  Proliferative  changes  wilhin  the  Intima  of  tlie  arteries, 
which  are  common  in  tubercular  or  pneiimococcus  meningitis,  are  rarely 
found. 

In  Ihc  acuU;  cases  the  macroscopic  and  microscopic  changes  in  the 
meninges  of  the  cord  are  very  similar  to  those  of  the  brain.  The  coni  is 
always  somewhat  affected,  and  occasionally  to  a  greater  dt^ee  than 
the  brain.     The  injeclion  of  Ihe  dura  is  especially  intense.     The  fluid  in 
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the  subarachnoid  spai'e  is  gi-eally  increased:  it  is  cloudy  and  contains 
flocculi  of  fibrin  and  pus.  As  a  rule,  the  doisal  and  hitnbar  cords  are 
more  exiensively  invnlved  Ihan  the  cervical  portion.  In  Ihe  chronic 
cases  the  ineninges  of  Ihe  cord  show  IJ-ie  same  ttdeuia  and  lliickening  as 
those  of  Ihe  bruin. 

l!i-it.in  mill  i'oi-'l  TixKiien. — Lesions  of  the  tissue  of  the  brain  and  cord, 
as  a  rule,  caimol  be  delerntineil  without  careful  microscopic  examination. 
They  are  mure  marked  in  the  prolonged  or  chronic  cast's.  They  are 
represented  chiefly  by  sli(.'h(  dilatation  of  the  ventricles  wilh  cloudy  fluid, 
by  dilalaljon  ut  Uie  vessels  of  Ihe  ependynia  and  cUoroid  plexus,  and  by 
an  accuniuialion  of  pure  pus  or  pus  and  (ibrin  in  the  posterior  coniua  of 
Ihi'  lateral  ventricles.  The  consistency  of  the  brain-subsloiice  is  gener- 
ally but  lillle  altered,  but  is  sdAit  than  usual,  owing  lo  Ihe  o'denia  and 
dilalalion  of  Ihe  ventricles.  Soni<tinies  areas  of  sofleuuig  and  puriclirorin 
hemorrhages  may  occur.  All  the  hlnod-vessels  of  both  the  gray  and 
wliite  matter  are  injected.     In  the  curd  IIh-  congestion  of  Ihe  vessels  and 


ihft  (iimini»hL-(I  oonsklenry  of  Us  lissiio  art-  the  rlriof  Itjsiona,  Thf  cordis 
always  1«««  affectod  lliuii  the  brain.  Pniliferative  cliangps  tii  the  neuit«liK 
an-  aiiiorfif  llir-  moRt  cliarurdTislic  nikrosconic  lesions  in  Ihc  brain  Ussue, 
but  ari'  ntn-ly  found  jji  iUi.-  coni.  Di^gi'iu-ntive  lerfnns  in  the  gsngUon 
cells  an."  ntiniilly  [jn-scnl,  ispwially  in  flic  vi-ry  chronic  «~ases. 

AVrrw  fin'/  UawjCm. — All  of  tlie  rmniaJ  norves  are  aCrected.  but  lie 
neconf],  null,  Hfvonlli.  and  i-iylilh  arc  niosi  oxlcnsivfly  involved.  Tliey 
are  reddeiifd,  a'donialoiis,  and  inlillniti-d  with  Ihe  pumlent  exudation 
which  oHen  follows  tin-  ntT\-i.-s  lu  their  foniriiina.  The  spinal  nerves  are 
sIho  involved,  and  their  roots  Iil- cnibedd.d  in  the  exndafion.  The  spinal 
(tiinKlia  are  iiijecleil  and  a^dcinalous.  Degenurative  changes  in  ihe  nerve- 
fibres  are  common. 

Till-  infla atory  |jn><-<-ss  may  extend  along  Ihe  optic  ner\-e  and  pro- 
duce a  purulent  inllaiiniialion  of  the  orhll  nr  L-ye;  hy  extension  along  the 
nnh  nerve  it  may  produce  a  degeneration  or  destruction  of  uen-e-<ellsof 
the  OaiMwrian  gari^'lion,  and  by  extension  alor^  the  auiljtory  nen-e  it  may 
rauw  le«ioii»  cd'  Ihc  liiternal  ear,  with  or  willioul  acute  inllanmiatioti  of 
the  middle  cur. 

Tfur  LunijH. — The  lesions  in  llii^  hmps  occurring  in  the  course  of  an 
epidemic  reri'bro-spinat  meningitis  vary  from  a  simjile  conpeiifion  wilb 
(rdema  In  areajfurhronclid-pncumonia  associated  witli  general  bronchitis. 
or  Uiere  may  be  a  characlcrislii;  croupous  pneumonia  due  to  the  pneumo- 
coccua.  In  a  certjiiri  propoi-lion  of  cases  Ihe  pulmonary  lesions  are  due 
til  the  dijjiocoiciis  inlntc<-|juliiris.  whiili  enlers  Ihe  lungs  ami  jiroduces  a 
foral  jmeumoiiia  charaelerized  by  especial  analomical  conditions.  HemoN 
rhagic  ndcma  in  foiuid  in  Ihe  periphery  of  the  foci,  which  varj-  in  size 
Irom  that  of  n  pi-a  I"  laiye  areas  of  cunsolidation,  which  closely  rcsendile 
art  ucule  croupous  pneumonia,  even  lo  the  presence  of  a  fibrinous  exuda- 
tion on  Ihe  iili'uni.  On  section  of  such  an  area,  numhers  of  in-egular 
trrayi^h  foci  with  sofiened  centres  and  hemorrhagic  and  oBdematous  tissue 
between  tJiem  an;  found.  The  central  areas  represent  a  purulent  hifil- 
Iration  of  the  IUhuc  wilh  abscess  funnalion.  The  fori  of  consolidation 
an»  not  brnnchiul  iji  origin.  The  infection  of  the  lungs  by  the  diplococ- 
cus  is  probably  by  means  of  the  blond  rather  than  of  the  bronchi,  and 
may  occur  in  almost  any  period  of  the  disease.  In  all  these  cases  ini- 
tnense  numiicre  of  iliplococci  are  found  within  the  pus-cells. 

Splteii. — The  size  of  the  spleen  is  generally  smaller  than  in  most  of 
the  acute  diseases,  allhoiigh  there  is  considerahle  variation.  The  increase 
in  size  is  due  rhielly  lo  li>T]enemia.  There  is  very  little  change  in  the 
his  In  logical  appearances  of  Ihe  spleen. 

X/ymphatio  NihUh. — There  is  usually  no  enlargement  of  the  lynipbatic 
nodi's  except  in  the  complicated  cases,  and  there  are  no  microscopic 
changes  beyond  the  injection  i>f  the  blood-vessels. 

lAver. — The  liver  is  usually  pale  and  cloudy  on  section,  and  in  some 
c^es  there  is  slight  increase  in  the  librous  tissue  with  cellular  inliltratioiu 
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iiiintn/s. — The  kidneys  show  acute,  degenerative  lesions  in  all  eases, 
but  a  nephritis  is  rare  if  the  meningitis  is  uncomplicated. 

Skin. — Lesions  of  the  skin  are  rare ;  when  present,  they  are  in  the 
nature  of  ecehynmsr-s  with  intense  congestion  of  the  sun'ounding  vessels, 
and  with  some  inliliration  with  pus-i.-ells  beneath  (he  epithelium. 

In  addition  to  the  parenchymatous  degeneration  of  the  heart,  liver,  and 
kidneys,  there  are  a  certain  number  of  other  secondary  lesions  frequently 
mel  with,  such  as  subserous,  punctate  hemorrhages  in  the  eiidocirdiuni, 
hyaline  and  granular  degeneration  Ijj  the  voluntary  striated  muscles,  occa- 
sionally multiple  ab.scessea  in  various  parts  of  the  body,  suppurative  in- 
flammation of  the  joints,  and  choroiditis. 

The  lesions  are  essentially  the  same  in  the  epidemic  and  sporadic 
cases  of  cerebro-spinal  meningitis. 

Types  of  the  Disease. — There  are  certain  types  of  epidemic  cerebro- 
spinal meningitis  which  difi'er  so  markedly  as  to  deserve  special  mention. 
The  cases  may  be  either  aeuie  or  chronic.  The  acute  cases  are  those  in 
which  active  symptoms  last  ffir  about  fifteen  days,  and  two  other  ftirms 
may  be  rect^miKed, — -the  iiLild  and  the  fulmhialirig. 

Mild  FmiH. — The  mild  form  occurs  more  frequently  in  children  tlian 
in  adults.  II  has  an  acute  onset,  short  course  of  one  or  Iwn  days,  and 
rapid  subsidence.  These  cases  an^  sometimes  called  '■  abortive,"  but 
have  not  been  verified  as  yet  by  lumbar  puncture. 

Fidminai'mrj  Form. — This  term  is  rtstricted  by  Councilmnn  lo  tliose 
cases  wtiich  are  fatal  within  forly-eight  hours  from  the  onset  i  if  I  he  disease. 

Chronic  O'm-m. — The  chronic  cases  are  those  represented  by  less  active 
onset,  by  remissions  and  e.vacerbations,  and  long  duration. 

Intrnnilfrnl  F'lriiiK. — These  cases  are  chronic  in  type,  and  are  seen  in 
UiosG  instances  in  which,  with  or  without  abatement  of  the  other  symp- 
toms, there  are  complete  intenaissions  in  the  temperature. 

Symptoms. — ^The  cliief  symptoms  are  those  connected  with  the  nervous 
system,  such  as  vomiting,  delirium,  coma,  paralysis,  pain,  retraction  of 
the  neck,  opisthotonos,  and  the  mental  condition  after  the  attack;  also 
Uiose  symptoms  connected  with  the  lung,  witli  the  skin,  the  eye,  the  ear, 
the  nose,  the  tliroat,  and  the  joints:  also  the  pulse  and  temperature, 
and  the  condition  of  the  blood  and  spinal  fluid.  In  some  cases  the  onset 
is  not  so  sudden,  and  difficulties  have  arisen  in  the  differentiation  from 
typhoid  fever  and  pneumonia:  but,  except  in  Ihe  rather  rare  meningeal 
types  of  these  latter  diseases,  the  diagnosis  will  in  a  few  days  become  clear. 

In  young  infants  Ihe  symptoms  of  cen?bro-spinal  meningitis  may  be 
merely  a  heighlened  temperature  with  clonic  convulsions,  so  Ihal  the 
diagnosis  cannot  be  made  during  life  from  the  various  forms  of  reflex 
convulsions  which  may  occur  at  this  ape,  and  cerebro-spinal  meningitis 
can  only  be  suspected.  General  infection  by  the  diptococcus  intracellu- 
laris  is  unknown.  The  milil  cases  may  sidjside  in  a  few  days;  the  acute 
cases  may  hist  for  a  number  of  weeks,  and  are  often  fatal.     Some  cases 
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:ti<'  s(i  very  siiJilfii  niul  vinlciit  in  llirir  ilcvoli>|iiiiciit  that  tlu>)'  n-sviiiblu  ;t 
nenoral  tnxic  intt-rUoii.  iin<l  Ri|ii<lly  provr  Tatal  in  cvpn  a  few  hours  (/«<*- 
liruffaiit).  Soiiiti  rust^  sliow  ciitiOetl  iiitcniiissioiis  in  iiiten'als  of  several 
day».  (liirint;  wliicli  tlic  c-liiki  sii-rii!)  mud)  better,  the  temperature  is  nur- 
iiml  or  slit;lttly  raisL-d.  urn)  tlie  pain  aiid  tenderness  are  much  diminished. 
Till'  syiiiptonis  tlien  retuni.  Marked  emaeiation  occurs  in  these  cases, 
ill  Rome  cases  afler  the  usual  ai-ute  unset,  an  intennission  may  come,  of  a 
nini'h  lunger  iiiten'al  ol'  weeks,  as  to  tlie  severe  symptoms  and  the  fever; 
bnt  Ihi-  other  syinptonia  an'  apt  to  rontinne,  and  the  disease  may  assume 
a  i'hnini<'  funn,  liLsting  tlin-e  or  four  niontlis. 

VmniCuKj. — Voniitini;  is  a  very  emiimon  symptom,  and  may  from  its 
ronstaiK  y  lieeonie  a  dangenms  one,  II  may  oceur  early  or  late  in  the 
disease,  and  is  due  to  direi-t  or  n'llex  irritation  of  the  vomiting  centre, 
beiiifi  resranieil  us  of  eerehral  ori;nii. 

Ik/i  rill  III. — Deliriinn  is  a  euninioii  syitiplom :  it  may  occur  early  or 
late  in  llie  diseit5<-,  may  be  violent  or  moderato,  continuous  or  intermit- 
tent, iiol  iitiin-  fn>queidly  present  in  tire  fatal  eases  than  in  those  which 
n-cnvcr,  ami  diu>3  n;it  always  correspond  to  an  inen-ase  of  temperatun?  or 
In  an  :i):t-'i^t^''itiuii  ol'  llie  other  symptoms. 

J'fiiii. — Pain,  csiK'cially  in  Uie  head,  is  a  very  common  symptom,  and 
is  al  liini's  violent.  II  may  be  located  either  in  the  occipital  or  frontal 
re^'ions.  ami  may  extend  down  the  back.  In  some  cases,  especially  in 
cliilihvij.  Ilii-rt-  ai-e  ahdoininiil  pains  and  nl^n  pains  in  the  extremities. 
An  almost  constanl  symptom  is  liypcRi-sthesiii  iif  the  skin ;  the  patients 
do  ij'it  liki'  to  1)1'  lunched,  and  ollen  llie  least  jarrin^f  of  the  bod  causes 
intense  )>uln.  Acionling  In  f'onncilman,  the  ^'neral  pain  m  tlie  Iiead  is 
due  lo  lilt-  iiitjanunalion  ol'  llie  nicninxes.  The  jKiiit  in  the  cervical 
region  and  )>iU'k  may  he  referred  lo  pn-ssure  exerted  on  or  inflammation 
of  the  postt-rior  nerve-rools. 

CuiiM. — There  are  gn'at  variations  in  the  cen'bral  symptoms:  there 
may  bo  stupor,  drowsiness,  or  deep  coma,  varying  from  day  to  day  or 
from  hour  In  luuir:  insonsiljility  may  suddenly  iluuige  to  consciousness. 
Coma  may  oc^tir  in  the  bt^innlng,  and  the  comatose  condition  may  con- 
tinue until  death. 

A'ecA-  (iiid  l!<jiiiii: — Symjitoms  connected  with  tlu;  neck  are  almost 
always  present,  and  var\-  from  a  siniplo  slilVness  lo  rigidity  of  various 
degreos,  with  or  without  retraction.  Attempts  lo  move  the  head  are 
usually  painful.  The  retraction  of  the  neck  is  sonielimes  accompanied 
by  opisthotonos,  and  all  these  symptoms  can  be  rel'envd  to  the  effect  of 
pressure  on  or  inllanmiation  of  the  spinal  nerve-n)uls. 

i'lirrilifHix. — According  to  Bullard,  Ihese  cases,  while!  at  times  and  in 
certain  stiiges  precisely  resembling  cases  of  panilysis  oi,curring  in  anterior 
poliomyelitis,  are  lo  be  distinguished  clinically  I'nim  the  paralyses  of  this 
disease  by  the  following  conditions : 

1.  In  cases  of  paralysis  following  cerebro-spinal  meningitis  we  find 
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tliat  ]iain  uti  iiiissivi'  laotioii  tjf  liio  Hmlis  pui-sisfs  In  u  dt'trroi'  raroly,  if 
ever,  found  in  anttrior  poliomyelitis.  Such  pain  and  londcrness  sometimes 
exist  during  the  acute  stafre  of  anterior  polininyelitis  for  two  or  three  days, 
but  if  they  last  lonfrer  than  a  week  tlie  case  is  one  in  whicli  the  diag- 
nosis is  lo  be  vpry  carefully  considered.  II  is  not  uncommon,  on  the  other 
hand,  for  great  pain  on  passive  motion  of  the  limhs  or  of  certain  joints, 
especially  iif  the  ankles,  to  exist  in  cerebro-spinal  meningitis  for  one,  two, 
or  more  months  after  the  acute  stage  of  the  disease  has  ceased.  Tender- 
ness on  pressure  over  the  muscles  also  persists  much  longer  Ihan  in  an- 
terior poliomyelitis,  where  it  rarely  continues  much  beyond  the  acute 
sta^,  but  does  not  last  as  lonp  as  the  pain  on  motion,  active  or  [tassive. 

2.  The  character  of  the  paralysis  also  dilfers,  at  least  in  llie  early 
stages,  although  later  it  is  often  nearly  iiidisliiiguishable.  There  is  always 
a  tendency  lo  spa.slic  contracture  in  the  early  stages  of  the  paralysis  of 
cerebro-spinal  meningitis.  This  is  soinetinii-s  so  marked  thai  il  is  evident 
on  casual  examination.  Certain  portions  of  the  limbs  are  (lexed.  and 
there  is  a  decided  muscular  resistance  to  passive  motion  due  lo  a  perma- 
nent Ionic  contraction.  More  often,  and  f>articularly  in  the  later  stages, 
this  tonic  or  spastic  condition  is  not  so  evident,  and  shows  itself  only  or 
principally  in  the  extreme  degree  of  llexion  at  the  ankle-joint,  the  foot 
often  being  in  a  position  of  ec|uinus,  and  its  axis  almost  in  direct  continu- 
ance with  that  of  the  leg. 

y.  The  knpe-jerk  is  usually  less  affecled  than  in  aiilerior  poliomye- 
litis. In  ulher  wonis,  Ihere  seems  to  be  a  grealer  tendency  to  retain  the 
knee-jerk.  This  is  rather  a  question  of  dt^n-e  Ihan  of  anjlhing  else,  and 
may  have  been  accidental  in  Billiards  patients;  he  lays  stress  on  it  only 
in  connection  with  other  symptoms.  The  knee-jerk  is  sometimes  in  Ihis 
alTection,  as  in  anterior  poliomyelitis,  lolally  abolished. 

4.  In  addition  to  these  clinical  signs  we  liavc  the  history  of  the  initial 
attack  to  guide  us.  While  certain  cases  orcur  in  wtiieh  il  is  dilTicult  to 
determine  the  character  of  the  itiilial  attack,  as  a  rule,  the  existence  of 
retraction  of  the  head  and  of  enntraelures  of  the  muscles  of  the  i)aek  or 
limhs,  the  conlinued  presence  of  extreme  tenderness  or  pain  on  movement, 
and  the  duration  of  Ihe  acute  stage  of  Itie  disease,  enable  us  to  determine 
more  or  less  accurately  the  character  of  Ihe  disease. 

Any  case  is  suspicious  in  tvhich  tJie  acute  stage  lasts  more  than  seven 
days. 

Lnttf/n. — Although  instances  of  pneumococcus  pneumonia  are  iiiiite 
of!en  met  with  in  connerlion  with  meningitis,  and  sonielinies  with  diplo- 
roecus  nil  ll^n^'itis,  yel  il  will  proLialily  be  found  in  the  future  that  the 
meningitis  which  ace<impaiiiea  pneumocoecus  pneumonia  is  a  pneumo- 
coccus  meningitis,  whil<-  in  the  epidemic  meningitis  the  complicating  pneu- 
monia is  caused  by  the  iliplococcus  intracelhtlaris.  This  view  is  especially 
U]>held  by  l^ichtensteni,  who  states  that  while  epidemic  meningitis  is  rare 
In  many  countries,  occurs  chielly  in  early  life,  and  lius  no  crisis,  pneu- 
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monia  is  common  all  ovor  tliG  world,  at  all  ages,  and  has  a  distinct  crisis. 
The  complicalions  of  the  two  diseases  are  different  Multiple  synovitis 
and  afTcctions  of  the  eye,  so  fretiuent  in  epidemic  meningitis,  are  rare  in 
pneumococcus  nicninjritis.  The  exudation  is  more  fibrinous  in  the  latter 
disease,  and  the  rcsull  usually  rapidly  falal,  while  the  epidemic  form  is 
frequently  recovered  from.  The  remissions  and  exacerbations,  varying 
course,  relapses,  and  uncertain  unit  hctong  exclusively  to  the  epidemic 
fonii.  Lcichteiistern  also  believes  tliat  the  cer^-bral  symptoms  dependent 
on  a  pneumococcus  pneumonia  subside  at  the  time  of  the  crisis,  just  as 
the  other  syniptnms  do.  The  diplococcus  intracellularis  can  enter  the 
lung  and  jjroduco  a  focal  pneumonia  characterized  by  especial  anatomical 
features,  and  occurring  in  both  the  acute  and  chronic  cases. 

SHn. — The  lesions  of  the  skin  gave,  in  the  earlier  epidemics,  the  name 
of  spoiled  fever  to  the  disease.  These  lesions  vary  greatly,  and  may  be 
represented  by  petechiae,  larger  hemorrhagic  foci,  or  circumscribed  areas 
of  hypettemia ;  the  most  common  fonn  of  efflorescence  is,  however,  herpes. 
In  numbers  of  cases  tJiere  are  no  lesions  of  the  skin  whatever.  A  tacM 
cSrSbra/e  is  tif  common  occurrence. 

Eye. — Symptoms  connected  with  the  eye  are  prominent  in  epidemics 
of  meningitis,  and  there  is  a  marked  tendency  for  the  hifection  to  extend 
along  the  optic  nerve,  as  already  described  in  llie  palhoi<^y.  The  cause 
of  the  lesions  (neuritis  or  degeneration  of  the  nerves  of  the  eye)  may  be 
due  to  tlicir  involvement  iti  the  exudation  at  the  base  of  the  brain  without 
any  extension  of  the  mllaniniatory  process  to  either  the  orbit  or  the  eye. 
Or  the  optic  nerves  may  also  be  involved  in  this  exudation.  Again,  the 
inflammation  from  the  meninges  may  extend  directly  from  the  brain 
into  Uie  eye  by  means  of  the  piarachnoid.  All  of  the  cases  of  purulent 
choroido-iritis  and  the  very  rare  eases  of  suppuration  in  Uie  orbit  are 
probably  due  to  such  extension.  There  is  no  metastasis  in  these  con- 
ditions, but  a  direct  extension.  A  Uiird  cause  of  Ihe  lesions  of  the  eye, 
and  one  to  which  most  of  the  cases  of  keratitis  are  due,  is  a  neuritis  of 
the  tidh  ner\'e,  with  destruction  of  the  Ga&serian  ganglion  and  a  loss  of 
sensation. 

The  pupils  are  generally  altered.  Reaction  to  light  is  slow  and  in- 
complete, and  dilatation  is  very  apt  to  occur.  Paralysis  of  Ihe  ocular 
nmscles  with  resulting  sirabismus  may  develop,  but  the  paralysis  is 
ollen  temporary,  and  dilTorenl  muscles  may  be  all'ected  at  ilitl'erent  times. 

Ear. — As  in  the  eye,  so  in  the  ear,  the  infection  may  extend  along  the 
audilory  nerve.  There  may  be  pain,  tenderness  of  the  mastoid,  and  deaf- 
ness with  or  without  otitis  media.  The  lesions  in  epidemic  meningitis  are 
ahvays  secondary  and  are  due  to  extension  from  the  brain,  while  when 
the  meningitis  is  secondary  to  an  olilis  media  the  organisrn  of  infection  Ls 
the  pneumococcus  or  streptococcus.  These  lesions  of  the  ear  are  the 
most  common  complications  of  epidemic  meningitis,  and  in  a  large  num- 
ber of  cases  deafiicss  results. 
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vosTwTk/  Throut. — Acule  coryza  ami  inflanimation  of  ihv  tlinml  may 
occur.  The  lesions  may  bo  due  to  a  primary  extension  from  the  brain  or 
from  a  direct  secondary  infection  from  the  ear.  These  questions,  how- 
ever, have  not  yet  been  satisfactorily  (Ifterininerl,  and  it  is  possible  tbal 
the  diplococcus  intracellularis  may  be  found  in  tiie  nasal  secretion  of 
patients  without  meningitis. 

Joinbu. — iVfutc  inflamniafion  of  the  joints  is  frequent  in  epidemic 
meningitis.     The  knees  are  the  joints  most  cfimioonly  aflecled. 

PuliK  awl  Temperature. — A  marked  cliaratteristic  of  epidemic  cerebro- 
spinal meningitis  is  tlie  inequality  of  the  pulse  and  temperature.  The 
pulse  may  ofleii  remain  normal  while  the  temperature  is  luigliteiieil.  and 
tliere  is  110  relation  between  the  height  of  the  teinperalure  and  the  se- 
verity of  the  symptoms.  The  temperature  rarely  reaches  40°  C.  (104° 
F.),  and  varies  from  39^  C.  {\02:1°  V.)  to  38°  C.  (100.4°  F.).  The  (ype 
is  often  remittent.  The  fever  graiiually  disappears  and  the  temperature 
curve  is  interrupted  by  im.'gular  rises  and  falls,  A  lemiinnl  rise  of  tem- 
perature occurs  in  some  cases.  The  pulse  shows  the  same  irregularity  as 
the  tcniperatiu-e,  and  may  range  from  70  to  130  in  a  minule.  Itelalive 
slowness  of  the  pulse  to  the  temperature  is  often  found  in  children.  Ab- 
solute slowness  of  the  pulse  is  not  cominim, 

lih'xl. — Lencocytosis  is  usually  present.  The  leucocytes  gradually 
diminish  towards  the  end  of  tlie  disease  in  the  cases  which  recover.  ludo- 
philia  is  generally  marked. 

Spiitfil  Fluid. — In  cerebro-spinal  meningitis  the  character  of  the  fluid 
is  more  or  less  turbid,  and  in  severe  acute  cases  a  purirorni  deposit  fre- 
quently settles  lo  the  bottom  of  the  test-tube  in  a  short  lime;  there  are 
numerous  polymor])honucleftr  leucocytes  (pus-corpuscles)  and  occasional 
smaller  mononuclear  lymphoid  cells  and  fibrin.  Groups  of  Ihe  diplococcus 
intracellularLsare  found  in  varying  numbers  in  Uie  protoplasm  of  some  of 
the  leucocytes.  The  lluid  should  be  withdrawn  at  the  time  when  the  arlive 
symptoms  arc  present,  or  the  growth  of  the  organism  may  fail  lo  be  oIj- 
tained.  A  microscopic  examination  is  necessary  in  all  cases,  as  the  macro- 
scopic appearance  uf  the  lluid  is  nol  to  be  relied  on.  Inoculation  experi- 
menls  are,  as  a  rule,  unsuccessfid,  as  Ihe  oi^anism  is  not  putliogenie  for 
guinea-pips.     Ooats  are  susceptible  to  it. 

Mnil'il  < ''iiiiiition  iiflrr  lirrfitviy. — lo  some  cases  aflef  recovery  from 
till'  acute  syiiipluma  a  inndiliun  of  ujental  inipainnent  remains. 

DlAimosis. — The  dill'erenlial  diu^^uosis  uf  cerebro-spinal  meiiingilis  is 
pssenlially  Irom  other  forms  of  mi'ningitis.  whether  tubercular  or  non- 
tubercular.  The  sudden  onset,  extreme  headache,  hypenesthesia.  opis- 
thotonos, rigidity  and  retraction  of  Itie  neck,  pain  anit  tenderness  of  Ihe 
neck  and  spine,  herpes,  modernle  li-iTipiralure  in  comparison  with  Iho 
severity  (if  Ihe  symptoms,  and  rapid  di-velopmi'nt  of  apathy  and  coma  lii 
keeping  with  tlie  early  exudation  of  |in5  nver  lln-  suriiiii-  of  the  brain,  uro 
in  strong  contrast  to  llie  slow  onset  and  j/radual  devi-lopinenl  of  the  symp- 
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DuriiiK  tlif  folluwiiiK  nmiilli  tim  cliilil  reiiiniiK-d  in  very  iiiucli  tlie  same  condiliiin. 
Tiie  lu'iid  WHS  r<'lrar(t-i]  at  liiricK,  niid  lln-  eiiiiii-jniion  becamp  extn>me,  tbe  abdomen 
Iwiiig  very  iiiiidi  sunken  (boat-sliapi-cl).  In  Uii?  iii'xt  (wo  wintts  (he  rouriHhmenI  was 
taken  initre  rfadily,  tiiv  lieiui  was  less  ri'tnii'lml,  iiml  he  hefiiitii  lo  notite  objecta  arouml 
him,  liul  he  vomited  one  or  twice  nearly  every  day.  Thp  temperature  at  Ibis  stage 
i>f  thf  disiMiii'  licfittue  nDniial. 

One  moiilli  liiler.  H'liii'l)  Wiu  two  nuinlha  frniii  the  Hini'  wbrn  tb«  child  OQteri'il 
tbe  hospitul,  bf  was  able  t<j  sit  np  withnut  iK'tp.  Tlu-re  was  n[>  retraction  of  the 
bead,  but  ttii'  muscles  ut  tbe  neck  weru  very  rigid,  and  the  head  showed  a  ti-ndency 
to  retraction. 

DiiriiiK  tlie  fnllnwinit  niuiilh  the  child  nmtinued  to  improve  slowly,  increased  in 
weipbl,  rei'overird  his  appelile,  an<l  when  seen  one  niuntli  later  was  found  on  physical 
eianniiatioti  (o  bv  in  a  uoniial  I'unditiou. 

Tlie  following  case  of  €>|}Hleiiiii'  corebro-spinal  nipningitis  occurred  in 
Uk'  service  of  Dr.  Buckintjliaiit  at  the  Cliildrcirs  Hospital. 

The  child  was  two  years  and  eleven  miiiith»<  old.  Shr  was  breast-fed  for  flfleen 
months.  At  eitiht  months  she  h:iil  srnrlet  fever  ;  at  ei|;hlei-n  months  she  contracted 
measles.  With  lliei^e  exci-ptiiins  slu-  hud  always  ticen  Wfll  and  strong.  Two  days 
before  entninee  to  the  hnspilnl  she  fell  and  slriick  her  bend.  She  complained  sulwe- 
qiienlly  of  lieudachi.'.  The  day  before  entrance  she  vomited  several  times,  and  held 
her  bands  to  lier  right  ear  aa  if  in  pain.  There  was  no  history  of  disease  of  the  ears, 
of  retr.iction  of  llie  head,  of  rii:idity  of  Ibe  neck,  or  of  rouvulsions. 

The  physical  examination  »bowe<l  nothing  abnonnal  Hside  from  a  considerable  de- 
gree ()f  .rigidity  of  the  posterior  cervical  muscles  and  pain  wbi*n  passive  movemenis  of 
the  head  were  made.  Tliere  was  some  hypertrophy  of  the  tonsils,  with  coated  tongue 
and  some  secretion  in  the  iiaso-pharjnx.  The  temperature  was  38.8°  C.  {102°  F.),  the 
pulse  lao.  and  llii-  respir.ilions  32.     A  specimen  of  urine  could  not  be  obtained. 

Two  days  later  Ibcre  was  marked  retractiun  of  the  bi-ad,  with  iutemal  strahiamui. 
The  cliilil  was  very  irritable,  anil  was  I'videiitly  very  tender  on  jiri'ssure  over  the  back  of 
the  m'ck.  On  (he  day  after  entrance  tite  I'ars  were  examini'd.  and  the  auditory  canals 
were  founii  fiill  iif  epithelial  scales,  which  were  removed,  leaving  the  drum  membrane 
and  wallt>  of  the  canal  reddened.  On  the  t'olluwing  day  an  acute  serous  eflUsion  ma 
noted  in  the  middle  car.  Paracenlenis  of  Ibe  mentbrana  tympnni  was  performed  and 
wicks  inserted. 

On  the  third  clay  lumbar  puncture  was  performed.  I'lie  cerehro-spinal  fluid  wu 
cloudy,  wilh  sli);ht  forrnalinn  of  fibrin.  Tbe  cells  were  chiefly  polynuclear  leucocytes, 
with  soiiie  nionoiiuck'iir  cells.  Oecasirmal  orpanisnis  were  found  within  the  cells.  Cul- 
tures from  tbe  fluid  showed  tin'  presence  of  the  dipliicoccus  iiitracellulariB.  There  were 
several  single  colonies,  as  well  as  thie,  diffuse,  pin-]ioint  growths  between,  on  the  culture- 
medium. 

h'or  six  d.iys  the  lem[)eralure  trradually  declined,  and  ne.irly  reached  the  normal. 
Tbe  child  sat  np  of  its  own  ac<'onl.  and  freely  itiovi'd  it.-i  head.  Tliere  was  no  strabis- 
mus. It  Iben  bei.'an  to  prow  slowly  worse.  The  (em]ieniton'  rose  with  considerable 
mornlu);  and  evening  variations,  and  fur  nearly  a  iiionlb  ran  a  very  irivgular  course, 
Ibe  evening  leuLj^ratiire  rani-'inn  between  :!ll.4°  C.  (Klli"  F-)  and  W.i"  C.  (104.8»  F.). 
The  pntse  varied  froni  121)  lo  146.  ami  tb<'  respii-atioiis  IVoiti  :!0  tii:ir>.  The  aural  symp- 
toms disappeared,  but  Ihe  child  ^rew  mor<'  irritable  ;  retriu'lion,  lendemess,  rigidity,  and 
strabismus  all  returned.  There  was  cough  and  an  associated  bninchilis.  There  were  no 
convulsions  or  coma.  Tbe  child  was  quiet  but  easily  aroused.  There  w.is  no  general 
hypcra~'thesia.  Tbe  urine  one  month  after  entrance  was  examined  and  found  normal. 
Loss  c)f  weii-ht  Wiis  very  noticealde.  Towards  tbe  end  of  the  fourth  week  in  the  hos- 
pital Ihe  temperature  he^iu  lo  fall,  the  symptoms  griulually  dimiuish:^il,  the  menial  and 
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|>h)'si(';il  i^ijiidilion  ittj|iriiveil  Hieiidiiy.  1>ijI  then.-  vi^enii^d  lo  Im  u  tnoderutr;  i)<-p'ee  iif 
(larulvBis  iif  llif!  tftit,  wliicli  w.is  slow  in  piissiiig  iiwuy.  CDnvalwrencp  wus  |iL'ol'Jii(f(Ml 
over  a  [n'ri'id  I'f  tiw  wifkfi,  when  tlii:  piitietil  was  disflmi^i'd  I'l  the  I'onvalesfpiit  liomc 
■Illicit  relieved.  Iml  willi  llie  Ivffs  slill  mil  enlirHy  mider  iDritrol, 

Tln^  following  case  was  thai  of  a  }(irl  eijrht  years  old,  whu  represented 
thai  ftirni  of  cfreliro-spiiial  iiienirigilis  wliicli  is  dfsitrnalfii  (-liroriir : 


. 


Hit  [hiri^iilH  w-'i'L-  sail!  In  liavi'  Wi'ii  h'Mllliy.  »\\d  lliire  wua  n-i  evidi'iici'  ni'  liilivr- 
ruloais  or  sy[)liilis  iu  lh«  family.  A  brother  whom  we  saw  in  coiisullalion  died  uf  cvrv- 
bro-spiniil  iiieDingitis.  Witli  lli>'  e^wptjoii  of  au  altark  i>r  mi'uales  and  of  whoop- 
iQj;-i:iiUg|i,  WxH  cliiM  li.iil  iiiil  lidil  any  utliPi'  diseasi'S.  Shi!  Ii.id  iiol  l»><'ii  I'liliri'ly 
Wfll  sinci:  III!  iitUirk  'if  [iprlussis.  whidi  ooiurri'd  uiie  yi-ar  (iri;viiiu»  tn  ciiluriiig  thi' 
hospital,  ami  her  iilliu'k  of  ceri'liro- spinal  iiieinnijilis  hud  be^un  four  und  ii  half 
months  prpvioiisly. 

The  niiHijl  of  llii-  attack  WUH  sudden.  She  WHtit  lo  lied  in  fairly  good  condition, 
but  wiike  up  in  Itie  iiifht  ddirirma.  screaming,  and  apparently  mil  rt'i-ogniitinif  hi-r 
piin-nls.  These  symptoms  cnnliiiiu'd  until  llip  followinij  week.  There  wrre  no  ciitiviil- 
Biitns.  A  week  later  VDmiliiiij  occurred  every  two  or  three  days.  This  was  not  de- 
pendent upon  food,  -ind  had  oirurred  a!  irilervals  up  to  the  time  r'f  eiiteriiii:  the 
hospital.  The  bowels  wer";  constipated.  Then?  had  heeii  more  or  less  opislholoiios 
from  the  lieijiiiniiig  of  the  illness,  and  also  in  the  lieginnin^  there  wiis  decidod  relrar- 
lioil  of  the  head.  The  stifTness  of  the  neck  hud  (^nulually  diminished,  iiut  at  times 
returned-  Up  to  the  lime  of  entering  the  buspital  thi'  ehild  was  said  to  have  had 
eoiistanlly  a  heightened  temperalun-,  viirying  from  37.7°  h.  39. ■1°  C.  (KW  to  lO-'f 
F.),  with  a  rikpid  pulse  mid  quick  res  pi  ratio  us.  Nothiui;  ahuurmal  had  l)ecn  found  in 
the  uriiic.      There  bud  botn  no  cfDorescfiiee  on  the  akin. 


Flo.  107. 
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uShuiri  VII  n^h\  thigtt-    IVuw^u. 


Four  weeks  previous  to  enteriiit;  the  liospital  Uie  ohlld  was  noticed  In  l>i'  Iilind. 
This  hid  oil  iirred  suddenly.  The  child  had  lud  corisljinl  headache,  and  ^Imilly  atler 
ttie  bevi"'>i"K  "^  "'"  ''"'"''^  showed  ii  lug's  of  power  iif  iiiiiliuu  ill  hiilh  legs.      M  liioes 
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Ihert    lind  bei'ii  inponlinciir.i'  ul   fatus  aiid    iif  urine.      An  i-xnmjnatian  of  the  iiline] 
ehuwed  it  la  have  u  i)iedlii-  t^ravily  o(  1015.  to  be  normnl  in  color,  lo  have  ua  ai-id  reac- 
liuii,   and  not  lo  (iinliiin  alUuitiin  or  suipr.      No  evjdfiiii-   »r  syphilis   was  di<tfrlei]. ' 
She  sniiii-liini's  sliinvwl  iiii|iri)Vi'ii[f  iil  in  Iit  (n'li'Tiil  sjinploma  mid   ln'cimie  coosHoii-'!, 
but  shp  WiU  unubie  lo  sil  up  or  lo  walk.     As  kIiuwii  m  Fig,  107,  she  was  sumewltiit 
cmaciiiled. 

Tbrrv  w:i»  Kxliynii'  li]r|H'r<eslli<'sia  of  IIk  Imdy  'itid  <'xlreinitii>s.     Thi*  sIlKhlt-ll  mo- 
tion of  the  bud  cauHud  discumfdrl  mid  pdii.      An  cxanii nation  of  the  Ihoroi-ic  and  ab- 
dominal organs   showfd  thul   Uwy    wi-re   nortnuL 
Fio.  I"H.  Till!  pulse    WHS  SO  and   regol.ir.    tbi'    respirations 

wiTi-  nuluriil,  Ihi;  lnmiM-'raturi'  whs  87.7°  C,  (100° 
K.).     Shi;  9onK"timi-9  had  an   allti'-k  <'hjirarleri»-'d 
l>y  spasmodic  coiilniclions  of  all  tlii^  niuscli^s  of  Ihi^ 
lii»l)',  lasting   for   about  thirty  seconds.      At  these 
tirni's  lliiTi'  was  no  loss  nf  rrinscioualieRs.  and  the 
I'liild  srreamc'd  for  sonn-  tiini'  nflerwiirds  ils  lhou(fh 
ill  pain,     Dnritijf  th'.-  altacks  Ihi'  pulse  jfri'w  feeble 
;ind  intfrriiitli--nl,  (In.'  nwpirulinns  slow  nnd  super- 
lu    lii:iiil,  iind  tin'  I'xl ri' mi tjf scold.     Br:inily  w,is  given 
sulitnlani'ously,   and  rc?Ui--lioJi   loolr   niaue.      Thi'm 
was  a  decidifd  /icAe  eirettralt. 
t'if.  108  shows  the  condition  of  tier  eyes.     The  pupils  reatlwl.  and  the  r<^tin:r  wi-re 
evidently  sensitive  lo  lijthl,  yt-l  appar<:nlly  she  wiis  lilind. 

In  111'.'  rniddii'  i>f  the  eye  wiLS  a  yellowin!i  miiss  wilb  an  iiTi-Kuliir  iiordt'r.  There 
wa.s  a  viT)  sliKlit  hypera.'nii:i  in  the  L'iliiiry  ri'gion.  Tbi'  irj«  sei'ini-il  sl[(;lil|y  puslietl 
forward,  and  its  pupillary  eiljie  wn*  h  little  nneviin.  A  yidiowisb  or  yi'llowi^li -while 
reflex  appean^d  ffoni  llie  fundus  of  Itii'  eyii  evi-n  williout  tile  usi'  of  the  ophtliulmoscopic 
mirror,  and  it  was  not  dirircnlt  to  dii^linguish  that  litis  rn^flex  diil  not  come  from  the 
level  of  the  lens,  but  thai  it  wa»  HJtualeil  doepiT.  The  tension  r>f  the  uyebilll  was  very 
much  reduced,  and  there  was  vury  ItttI"  temk'rnpss  on  presanre. 

These  yellowish  apjicaronei's  in  the  pupils  nre  sonietimi's  I'tilled  pus  uniholi,  nnd 
also  rrielostatic  churuido-irilJs  ;  but  while  in  other  fomis  ••(  meningitis  meliislasis  may 
occur,  it  does  not  occur  in  thf  epiileniic  form,  bill  is  a  direcl  '■ulension. 

In  Uie  other  forms  where  it  does  occur.  Iiolh  Vbe  nicningilis  nnd  Uie  lesions  of  the 
eye  are  due  lo  metastasis.  Homelinies  lliis  yellowish  miisa  lills  Ihe  vilreous  euliwly, 
soraetimes  only  in  piirl.      II  may  have  h I oi "I -vessels  on  iU  surface. 

Tlic  child  rem.iined  in  alnul  Ihe  s^inie  condition  for  some  time.  At  times  she 
scieanied  il-;  thoui^h  in  pain,  but  she  took  her  nourishmeiil  fairly  m^ll.  She  had  one 
slight  convulsive  altack,  which  involved  mainly  tlip  upper  extremities,  llie  lower  ex- 
tremities being  only  shghtly  contracted.  During  tliis  allaek  her  thumbs  were  turned 
in,  her  fingers  clinched  over  them,  and  her  arms,  whidi.were  usually  extended  at  her 
•ides,  were  (lexed  at  the  elbows.  Her  faci»  showed  no  sign  of  spasm,  and  duriiig  thi^ 
alhick  Ihe  radial  pulse  was  ftill,  soil,  and  regular.  After  a  few  seconds  Ihe  musides 
again  becjime  relaxed,  anr|  there  was  no  furlher  tendency  to  contraction.  The  usual 
position  in  which  slie  lay  during  the  rollowiiig  weeks  was  Willi  llie  Ibighs  slightly 
Dexed  ajid  abducled,  nnd  the  legs  llexed  at  the  knee,  with  Itie  heels  almost  touching 
each  other.  About  two  weeks  nllcr  entering  tlic  hospilol  the  right  le^;  becume  flexed 
on  the  thigh  to  such  an  extent  thai  (he  knee  almost  touched  the  chin  and  the  heel 
rested  on  the  vulva.  Any  allumpi  to  extend  the  k-g  made  the  child  cry  out  as  Itiough 
in  pain,  Ihe  led  leg  being  naluralty  extended  in  bed.  This  condilioii  of  the  riKlit  leg 
conhnued  for  several  days  and  then  disappeared.  Some  days  Inter  a  sli^hl  convulsive 
attack  look  place,  which  seemed  In  affect  Ihe  right  side  more  (ban  Ihe  lefL 

The  temperature   during  (be   eighteen  days  when   (he   child  was  in   llie   Imspilal 
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varifil  fi'om  37 

fr.ir.1  r.N   In  100 
.itx.ul  2S. 

The  fiirp'rs  wire  l]pxe<]  mosi  uf  Uie  liiiiP,  and  llicre  wiis  so  riiLidi  rigidily  rif  Kip 
limlia  that  Ibe  r«fl'>x<>$  couli)  not  b«  solisrariorily  determinfil.  Later  m  Ihe  iliseiise 
Ihere  was  slight  cyimosis  of  the  cheeks  :iiid  lipw.  and  an  eruptiith  of  milin  uii  the 
chesi  apparently  arisinji  frnni  her  conliniiiilly  perspiring;  day  and  nighl.  SIil-  lay  in  a 
slupor  all  llie  time,  pxee|)t  when  she  was  moved,  when  she  would  cry  out.  She  «bowed 
no  signs  of  nndi.-rsL'uidirn!  iinylhiny  Uial  was  said  lo  her.  tkinii'limes  she  would  he 
seiwd  with  an  nltaik  of  rapid  hrealhiiiK  laaliii^  HeveLal  lioura.  The  bnwdy  h.id  been 
constipated  at  first,  but  later  diairhfta  otfurred.  There  was  incontinence  of  fnecea  and 
urine,  but  no  vomiting.  The  teelb  were  kept  closed,  and  bad  lo  lie  T'lrced  apart  when 
she  was  fed.  Once  she  had  a  ccinvulsion.  in  which  the 
head  was  dr.-iwn  hack,  Ihe  Iwfty  and  exlremities  were 
rigid,  (itul  Ihe  eyes  rolled  up, 

Ril^hteen  days  alter  enlering  Ihe  hospital  the  child  wtis 
Uken  Id  lier  home.  st>  thai  the  daily  record  eould  not  be 
obtained. 

All  examiiialion  made  two  weeks  after  she  left  Ih.' 
hospilal  Hhowed  a  spa-'^tic  eondilion  of  the  exireniilies  and 
neck. 

When  seen  hy  Dr.  Hullnrd  ;it  this  lime  llie  child  lonk 
no  nolice  of  her  surrouniiini(s,  and  her  eyes  when  'ipened 
had  a  vaeanl  expression,  due  largely  lo  Ihe  menial  condi- 
tion, although  she  was  iindouliledly  blind.  The  exfremi- 
lies  were  much  wasled,  and  were  all  in  a  condition  I'f 
spiistic  rigidity.  There  was  slight  llexion  'if  the  Ihiiihs  on 
the  body  and  of  Ibe  legs  on  ibe  Ibiirh^,  while  the  feel  were 
exiendeil  in  nearly  a  straik^b!  line  wilh  the  legs. 

Tlie  hand,  as  .Hliown  in  Fijr.  lU!i,  was  Hexed  almosl  at 
right  angles  lo  Ibe  wrist.      Tlie  proxim.il  phalanges  uf  the 
fingers  were  hyperexlended,  while  the  other  phaluntfes  were  fexed. 
slrouKly  (iddiided,  and  ils  dishil  phalanx  was  Hexed. 

This  is  a  posilion  of  the  hand  freiiiienlly  found  in  the  bder  jitaicesof  spastic  paral- 
ysis, and  is  due  lo  Ibe  preponderant  conlraclion  of  the  flexors  of  Ibe  wrisi  and  weak- 
ness of  Ibe  inlerijssei  ^ind  lumbricuh'i. 

The  child  gnidually  grew  weaker,  and  died  of  exhaustion  a  few  we(!k9  later. 

The  fnllowiiKr  ^-asc  was  spen  in  rnnsiiHalirm  uitli  Dr.  TmniBcnd : 


1ni!iUg.     Slautli;  uiirdUluii  ul 
Imliil  rive  iiiiil  a  Eiulf  iiiaiLttu 


The  tliumh  was 


A  Imy,  fiiur  and  a  h-ilf  ye.irs  ol<l.  hinl  lieeu  pri'vinusly  well,  wilh  llie  exce|ill(in  of 
an  attack  of  im-asles  when  he  w;is  one  yeiir  old. 

On  Hay  !l  be  was  suddenly  allaeked  with  vimilinir,  which  cyinlinitwl  at  intervals 
for  two  days.  Frmn  the  tie^nnini;  of  the  altai'k  he  complaineil  of  si'veri'  pain  in  the 
bend  .ind  abdom<'n.  On  the  seiond  ilay  of  Ihe  alhuk  there  wiis  iiiiieh  eontmi'tion  of 
the    h'Tid,   and   he  wa.<   rliirliHy  deliriou:^,   allhoii):h    r.itinnal    nmil    •<(  Ihe   llriie.      The 

teni|jenilurp  wa*  rais.'d  fr Ihe  he^innini;  of  Ihe  .illai'k.     Tlien'  wen-  no  ifmvnlsions. 

Tlie  howels  were  not  nitjved  during  Ibe  lltsi  week  of  Ibe  disease.  Whrii  llrat  sm-n  by 
Dr.  Towiisend  Ibe  pulse  was  124  and  regruhir,  Ibe  temperalure  38.S°  V.  (1»2'  K.),  and 
Ihe  respinilions  20  and  reirulur.  There  was  sli)ihl  opisthotonos.  There  wen-  no  cnn- 
^m  Imetloiis  'if  Ihe  muiicle?  of  the  1in<hs.  The  symptom  of  Kernig  was  present.  Tliere 
^^H  ma  no  tenderness  aloni;  the  spine.  The  culaneous  sensihilily  wii*  everywhere 
^^     nonnal.     There  were  no  eut«neous  pffli'irescenees  or  ecchymuees.     The  pupils  were 
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regulur  und  leuuli'il  iiDruiiilly  U>  lii^lil.  Tlji^ir  v/mi  liu 
strabismus  or  photophobia.  N'olhinii  nbnorma]  was  d»- 
l«cled  on  physical  examinalinn.  The  cliilii  was  appar- 
eiittj  in  gruat  pain,  cried  out  »  ^roal  ileal,  mid  mrianed 
I'ontiiiually.  The  sufTerin^  iluring  llie  iii;):t  fi'W  days 
»'us  so  groal  llial  nmrpbine  in  (]oa<>s  yiX  0.111)2  Kmiiime 
(A  ^I'ain)  had  to  be  i^vt^ii.  This  dn^e  bad  tr>  \tv  iii- 
creaai'd  so  fnviuentlv  thai  il  wns  found  tlint  the  rhihl 
took  O.OIA  grntnine  ({  Knilii)  beron'  relief  was  nhlaim.'d. 
Appliittlioris  of  ire  lo  llii-  lir^nd  and  Bpiiii-  Kiive  no  rdief, 
»iid  for  a  niiiiilKT  of  days  It  was  foiirid  llial  llnTe  was 
iii'rdi'd  111  I'otdrol  Ihi'  rcstlcsKtiess  and  |<;iin  U.DI  lo  U.02 
yriimmi^  (1  lo  1  grain)  of  iiiorpbini.'  duriiig  Ihe  twenty- 
four  hours. 

Un  lilt!  Iwenly-fiiurth  day  of  the  disease  Ihe  lempar- 
alure,  which  had  varied  frnm  87.7°  lo  89.4°  V.  (100=  lo 
HIS"  F.),  l";eaNie  noiinal.  rajnalLiiii)!  so  until  tliK  fiirly- 
Rpventb  day.  Ihirint;  this  11  me  llic  hi-nd  was  only 
sliphlly  I'etiacteil.  and  tlie  L'liild  speiiied  fi'i'e  fi'nm  |iniii, 
but  remained  in  a  very  listless  condilion.  nol  speatin);, 
and  takiii);  but  lillle  nourishment  or  stiniuloiiU.  Kp  be- 
eanie  emaciated,  pasapd  his  urine  and  fitces  involuntarily, 
and  oceasiiinatly  voiniti'd.  N'ntritive  enemala  ivprc  nol 
n^tuined,  hut  on  tlie  forty-tirsL  day  of  the  disease  pepto- 
iiiwd  niilk  w^is  retained,  and  on  the  forty-sixth  day  be 
was  able  to*  take  gruel,  mid  at  that  times  talked  and 
lautthed. 

On  Hie  forlj-sevenlb  day  of  the  disease  n  relapse 
oceurred,  the  teuii)era!iire  risinit  to  39.7  C.  (103.6  F.J. 
Tlie  head  was  rigiilly  drawn  back,  the  eyes  were  stiiring, 
and  !tie  pain  returned.  Tin?  symptom  of  KeiniK,  whicb 
had  neviT  disappeared  enlirely.  again  iM'ciiine  well 
marked.  Al  this  time  I  saw  Uie  child  with  Dr.  Town- 
send.  On  the  sixly-siilh  day  of  Lhc  disense  tlie  con- 
vulsive niovemenU  of  Ihe  left  arm  and  leg,  wilh  Inrning 
In  of  the  left  eye,  occurred.  Several  days  pi'evioua  to 
this  relapse  a  number  of  siidamina  appeareil  on  Ihe 
neck  and  trunk,  and  an  evanescent  erythematous  erujl- 
lion  on  Hie  neck  and  fare.  Iiislilig  only  a  tew  hnurs. 
From  Ihe  siity-Hrst  to  Ihe  sixly-sixlb  day  of  the  disease 
bis  body  was  covered  wilh  a  laacular  eOlorescence,  Ibe 
miirules  vnryiii|(  In  site.  Ecchymoses  were  at  no  tinit> 
seen,  and  re{H'nU'd  etaminalioiiD  of  the  cbest  anil  ahdo- 
riieii  showed  nothing  ahnormul. 

Kroni  the  sevenly-lirst  day  lo  the  seventy-third  day 
the  temperature  was  again  nnrninl,  the  child  biok  his 
fwid  well,  the  neck  was  straight,  and  his  general  ajipear- 
nnce  was  encouraging. 

On  Ibe  iicventy-fourlb  day  he  again  h.id  CDUvulsive 
niovemenlA.  toosi  niarkeil  on  the  left  side  of  Ihe  body. 
Tile  head  uds  drawn  Itiick.  and  at  noon  the  next  day  his 
teniperature  was  39.4°  l'.  (103°  ¥.).  Tlie  pulse,  which 
during  the   entire  Illness    raugcd  from  120  lo   140  and 
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had  previously  been  regular,  was  now  at  times  irregular  and  intermiltenl.  The  bowels 
were  tonstipaled  at  this  time. 

Afler  Ibis,  allhougb  tbe  lempTiiturc  lievame  normal,  the  eliibi  fwileil  rapidly,  and 
Ih'-rt'  was  so  much  pmncialioii  Ibal  ttie  fiin-tr  and  thumb  could  easily  encircle  his  thigh. 

He  ilipd  quietly  on  the  eighty-seventh  day  from  the  time  of  ttie  onset  of  the  disease. 

It  was  very  difdciill,  indeed  impossible,  to  give  n  prognosis  iu  Ihis  case,  as  at 
times  it  seemed  as  though  he  would  recover,  nnd  then  the  temperature  would  rise 
Hgaii)  and  the  unfavorable  symptoms  would  retui'n. 

Tbe  cliarl  shows  the  lemperaliire  from  tbe  tenth  day  of  the  disease. 


TYPHOID  FEVER, 

Typhoid  fever  (rnierio  fever,  lijpJioidal  ilvo-co/itis)  is  an  infectious  dis- 
ease produced  by  the  bacillus  of  Eberth.  The  conditions  and  manifesta- 
tions of  lyphoid  fever  a-s  il  appt'ars  in  the  fostus,  in  the  young  child,  and 
in  till.'  aduli  ditt'er  markedly. 

Typhoid  in  the  Foetua. — ^The  infection  of  the  fffitus  may  take  plare 
from  the  mother.  Abortion  occurs  in  from  fifty  to  seventy  per  cent.  It 
is  now  well  established  tliat  the  bacillus  of  lyphoid  can  pass  through  the 
placenta  from  tlie  motlier  to  the  fo'tus,  and  il  seems  probable  thai  this 
can  liappen  when  the  placenta  is  intact.  In  most  cases  the  fiptiis  dies  in 
utero;  il  may.  howevt-r,  be  boni  alive  but  suflering  from  the  infection. 
Again,  tin;  tirlus  may  be  burn  alive  and  healthy,  afler  having  passed 
Uirough  the  infection  in  utero.  Finally,  il  may  not  be  infected  at  all, 
allhougli  the  mother  may  have  had  the  disease.  When  at  birth  the  fcelus 
is  infected  it  rapidly  succumbs,  Ihe  inl'eclion  showing  itself  in  the  form  of 
acute  cachexia  without  any  special  characteristics.  The  bacilli  in  these 
cases  are  most  conitnonly  found  in  the  liver,  spleen,  and  blood  ;  they  may 
also  be  found  in  the  intestine.  Marked  lesions  in  the  intestuie  and  ines- 
puteric  glands  are,  however,  never  found,  the  organs  usually  being  nor- 
mal. The  liver  and  spleen  are  sonietinies  swollen,  and  may  show  minute 
hemorrhages.  An  explanation  of  tliese  lesions  is  found  in  the  entrance 
of  the  bacillus  through  the  nmbilical  veins, — thai  is,  Uie  seplica.'mia  is 
primary  and  not  secondary  lo  an  eiilerilis.  These  cases  correspond  lo 
those  of  typhoid  fever  in  adulls  ui  which  Ihere  are  no  hitestinal  lesions. 
There  may  also  be  an  infection  with  other  organisms  besides  the  typhoid 
bacillus,  especially  the  staphylococcus  aureus. 

Typhoid  in  Infancy  and  Early  Childhood. — The  pronounced  patlin- 
lo^cal  lesions,  severe  symptoms,  and  great  virulence  in  type  which  are 
so  cbaracterislic  of  typhoid  fever  of  later  years  are  so  rare  in  infancy  and 
early  life  llial  Ihe  following  description  will  be  confined  to  (he  latter 
perioil. 

Etiolociv. — Typhoid  fever  is  exceedingly  rare  in  the  first  two  years  of 
life,  is  uncomnion  under  three  years,  and  after  the  fiHh  year  becomes 
more  coinnioii  as  the  child  grows  older.  Under  two  years  the  number 
of  cases  reported,  even  if  correct  is  small.  In  filly-five  cases  collated  in 
1896  by  Stowell,  the  diagnosis  ui  Iweiily-eighl  seemed  probable;  in  the 
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others  il  was  tloiibirul,  as  no  baclcnological  cxaminafinii  was  iiiado.  Tlie 
youngest  anllK'iilii'  casi-  of  tyiilmid  cnnlraiioil  after  l>irlli  is  lliat  reported 
by  Gcrharcll  in  an  infant  wliicli  presented  llio  syinplonis  wlipn  twenty- 
five  days  old.  and  recovered  in  Iwclve  days.  In  Stowell's  series  sixteen 
conllrmalive  eases  liave  been  reported.  Eight  of  lliese  tases  died.  In- 
fection may  lako  place  in  any  way  by  wliicii  tlie  jfernis  of  the  disease  can 
be  carried  from  one  individual  to  another.  The  germs  are  given  off 
from  the  diselian^es,  chiefly  the  fiwes  and  the  urine.  The  hidividual  is 
infected  largely  Ihroujjh  Ihe  gaslro-enleric  tract,  and  the  most  usual  mode 
of  conveyance  into  tlie  bndy  is  l)y  infected  milk  or  water.  Direct  trans- 
mission by  the  liarids  wiiicli  have  been  infected  from  the  surroundings  of 
tlie  patient,  especially  from  the  clothes  and  bed-linen,  is  possible. 

PATHOLOMCAr,  Anatomy. — Aller  birlh  in  the  earlier  periods  of  life  the 
pathological  lesions  are  less  dellnite  in  direct  ratio  lo  the  ajre;  Afler  the 
second  or  third  years  the  lesions  are  constant  and  the  pathology  definite. 
Altliough  the  more  advanced  and  severe  lesions  of  typhoid  fever  may  occur 
in  the  early  as  well  as  in  the  later  years  of  life,  yet  its  characteristic  lesions 
in  yonng  subjects  are  found  in  the  milder  and  less  severe  pathological 
changes  of  the  disease.  These  consist  essentially  of  a  hyperplasia  of  the 
solitary  lyniph-follicles  and  Peyer's  patches,  and  the  process,  instead  of 
going  on  to  ulceration,  usually  terminates  in  early  resolution  with  fatty 
degeneration  of  the  cells.  Hemorrhage  and  perforation  are  therefore  rare 
coniplicalions  in  the  typhoid  fever  of  early  life.  There  is,  however 
nothing  distinelive  of  typhoid  fever  in  this  hyperplasia  of  Ihe  lymph- 
follicles  in  children,  for  it  is  not  uncommon  to  find  this  condition  wlien 
dealh  has  occurred  from  other  diseases  of  the  intestine.  II  may  also  be 
present  in  such  diseasi^a  as  measles,  diphtheria,  and  scarlet  lever.  Very 
marked  hyperplasia  of  Ihe  lymph-follicles  may  be  jiroduced  in  children 
by  irrilaling  substances  and  by  foreign  bodies,  not  only  food,  but  also 
drugs,  such  as  lurpeth  ininenil.  Wc  have,  in  fact,  seen,  at  the  posl-niorleni 
examinalion  of  a  child,  marked  enlargement  of  the  lymph-follioles  eaused 
by  doses  of  turpelh  mineral  given  during  life  as  an  emetic. 

In  addition  to  the  lesions  iu  the  intestine,  hyperplasia  of  the  ineson- 
teric  glands,  granular  degeneration  of  Ihe  liver  and  kidney,  and  granular 
or  fatly  degeneration  of  the  heart  may  be  found.  Parenchymatous 
changes  sometimes  occur  in  the  peripheral  nerves  and  degeneration  of 
the  muscles.  The  pathological  conditions  in  typhoid  fever  in  the  early 
years  of  life  may  be  said  lo  correspond  with  those  which  are  met  with 
in  the  aborted  forms  of  the  disease  in  later  life. 

The  specific  effiorescence  of  typhoid  fever,  the  rose-spots,  have  ac- 
quired additional  imporiance  in  the  diagnosis  from  the  recent  bacterio- 
logical invesligalions  by  Neufeld  and  Curschinan  in  Germany,  and  Rich- 
ardson in  this  country.  These  observers  have  demonstrated  the  presence 
of  the  typhoid  bacillus  in  the  rose-spots  in  a  very  lai-ge  proportion  of  the 
cases  examined.     In  Richardson's  series  the  diagnosis  was  made  by  this 
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mpUiorl  1)11  nil  avLTagi.'  nl'  six  days  bcfor*.*  the  appparanre  of  Uie  Widal 
rL-n((ioii. 

Incubatios. — Till'  stage  of  incubation  in  typiioiti  fever  may  last  from 
one  to  two  weeks;  a  shorter  fiiiic,  however,  five  days,  and  a  longer  one, 
three  weeks,  have  been  obsenvd. 

Sthptoms. — The  prodromal  stage  is  usually  short,  young  subjects 
having  less  power  of  resistance  lo  llie  pokon  tlian  adults,  in  wlunn  the 
prodromal  stage  is  often  prolonged.  The  onset  is  more  likely  to  be  acute 
in  yonng  ehililren,  and  nervous  symptoms,  especially  vomiting,  are  com- 
mon. 

The  duraltciii  of  the  dLiiease  is  gpnerally  much  shorter  Ihan  in  adults. 
This  short  dtiralton  depends  laiv'^ly  upon  the  mild  funn  of  the  intestinal 
lesions  and  usually  indicates  that  marked  uleeration  has  not  taken  place. 
As  shown  by  the  figures  collected  by  Morse,  the  average  duration  of 
typhoid  fever  in  children  is  a  little  less  than  three  weeks,  tiic  younger  the 
child  the  shorter  the  duration,  and  the  proportion  of  eases  in  wliich  the 
duration  is  ten  days  or  less  is  twice  as  greal  in  the  younger  children. 

As  a  rule,  Ihe  temperature  is  moderate,  but  it  may  be  high,  as  in 
adults,  without,  tiowever,  producing  as  severe  symptoms,  since  children  are 
generally  less  alfecled  than  adults  by  a  high  temperature.  When  the 
lesions  are  mild  the  temperature  is  not  apt  to  show  so  tj-pical  a  course  as 
when  they  are  pronounced.  The  temperature  often  rises  rapidly  in  the 
beginning,  and  allliough  it  returns  to  the  nonnal  liy  lysis,  il  doe.i  not 
show  so  gradual  a  lysis  as  when  marked  lesions  have  occurred,  and  wlu-n 
other  symptoms  of  toxicmia  have  comphcated  the  disease.  Ttie  younger 
the  child  Hie  lower  the  range  of  the  temperature  and  the  sooner  is  Ihe 
maxinmm  reached.  The  remittent  stage  occurring  in  adults  is  mueh  less 
in  children  and  the  defen^escence  U  rapid. 

The  jiulse  is  usually  accelerated,  but  is  low  in  comparison  with  Hie 
height  nf  till-  ti'iiipcRilure  in  other  diseases,  and  is  nut  so  apt  to  viu-y  rroiii 
Uie  nonnal  in  slrenglh  and  rapidity.     H*mic  munuurs  are  not  imcomnion. 

The  respii-ations  are  not  especially  inerea.sed  unless  some  complica- 
linn  is  present.  -Vllhough  bronchial  catarrh  may  in  mosl  cases  be  patho- 
logically preseiil  (Morse),  yet  elinieally  its  importance  in  childn*n  has  been 
rather  over-esliniated.  In  certain  cases  in  young  children,  howevef,  it  is 
so  marked  as  to  lie  liaJde  to  lead  to  llie  errnr  of  considering  the  |jrimary 
cause  of  puhnonary  origin  rather  than  intestinal. 

The  abdomen  may  be  distended  and  tympoiiitir.  bnl  this  symptom  Is 
often  not  marked.  In  Morse's  statistics  distention  occurred  in  from  riit  to 
70  per  cent,  of  all  cases.  It  is  more  common  in  older  (.■hildreii.  and  nol 
infrequently  is  extreme.  Pain  and  tenderness  of  the  abdomen  are  ralher 
unusual.  Vomiling.  espetially  at  the  onset  of  Ihe  disease,  is  alien  met 
wilh.  but  is  rare  in  Uie  later  stages  o(  the  disen.4e.  CimfiliiJalion.  esjieci- 
ally  ui  young  children  is  more  common  than  diarrhcira.  The  discluin-'es 
are  nol  so  characteristic  as  in  adults,  and  when  diarrlnfa  is  present,  the 
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etuoU,  iis  a  nilc,  are  not  so  frequt.>iit  or  so  lai^o  in  amount  AJl  the  littal 
<:a.scs  iinti'd  liy  Moisc  ha<l  diarrha>a.  IntosUnnl  henioTrhat^e  is  very 
unusual  tniilcr  U-n  yi-ars  uf  n^<>,  and  is  fatal  in  about  half  the  cases. 
Pertbralion  Is  exci't^diTigly  ran>.  A]tliou{,'li  il  is  proiiable  that  in  all  eases 
of  typhoid  fevLT  tht-i-e  is  some  oidar^enient  of  the  spleen,  it  is  often  hii- 
possiblc  to  detect  this  chan^  l)y  jmlpation,  and  percussion  of  the  splec>n 
ill  young  children  Ls  well  known  lo  be  very  misleading.  According  to 
Morse's  fijrures  the  spleen  Is  demonstrably  enlarged  in  90  per  cent  of  all 
cases  of  typhoid  in  childn-n,  and  the  older  the  child  tlie  ifreater  the 
enlarKenieiit.  The  retnni  of  the  spleen  to  Hs  nonnal  size  indicates  con- 
valfsceiHo  and  rucuvery,  while  persistent  enlurgi'inenl  shows  that  tlie  dis- 
ease is  still  present. 

EpLstuxis  occurs  more  rarely  than  in  adults. 

The  nise-colon-d  spots  appear  to  he  less  fivquently  found  in  children 
than  in  adults.  Morse's  series  of  ca.ses  showed  the  spots  in  from  60  to 
70  pur  i-ertt.  of  all  cases  in  children.  They  usually  apiK-ar  hi  the  second 
week.  They  consist  of  small,  light-pink  iiiaciiln;,  usually  scattered,  chiefly 
or  solely  on  the  lUidonion,  and  disappearing  under  gentle  l)rcssurc  of  tlie 
finger.  Otlii-r  varieties  of  eftloresceiici's  are  seen  at  Ihnes,  hut  are  un- 
coninioii.     Herpes  Inhinlis  occurs  in  some  cnscs. 

Tile  tongue  is  not  so  likely  lo  be  drj-  as  in  older  siibjecls,  and  althoi^h 
coated  it  soon  becomes  clean  at  the  tij)  and  edges.  There  is  at  times  a 
slight  albuminuria  at  tht^  height  of  the  fever,  but  a  complicating  nephritis 
is  mri'.  The  diaKo-n>action  is  usually  pri'sent  in  the  urine  after  the  first 
week.  The  Widul  reaclion  can  gi^riemlly  be  obtained  hi  the  second  week. 
The  infectious  nature  of  the  urine  should  always  he  borne  in  mind.  In  a 
considerable  proporlion  of  cases  the  typhoid  baeilli  are  eliminated  in  the 
urine  and  often  cause  a  secondary  cystitis. 

The  more  severe  nervous  symptoms  so  pronounced  in  later  life  are 
not  prominent  in  early  childhood.  Headache  of  a  niild  type  is  common ; 
seveR-  headache  is  ver>'  uncnmnion.  Trying  out  at  night,  especially  in 
young  children,  and  delirium  of  a  mild  type  are  not  uncommon.  Deep 
stupor  is  rare;  in  fiul,  the  characlerislii-  of  typhoid  fever  in  young  children, 
as  we  have  seen  it,  is  apathy.  The  child  takesthe  noiirishnient  which  is 
given  to  it,  is  not  especially  n-stless,  and  usually  lies  in  a  half-somnolent 
condition.  As  the  disease  jiri^resses  if  gradually  returns  to  a  more  natural 
mental  comiition.  Convulsions  are  rare.  In  some  cases  eerebral  syinp- 
loiiis,  simulating  somewhat  those  of  meningitis,  arise,  and  are  frequently 
due  lo  cerebral  congestion  or  to  toxic  actinn.  Thei^e  symptoms  are  more 
lonnnon  in  younger  children.  Hypeneslhesia,  chitnges  in  the  pupils,  re- 
Iraclion  of  the  la-ad,  and  opislhotoncs  may  be  present,  closi-ly  simulating 
meningilis.  True  meuingilis  caused  by  tin-  iiacilhis  of  typhoid  is  rare,  but 
can  ocenr.  A  case  of  this  khid  willi  the  bibliography  has  been  reported  by 
Wenlworlli  in  a  girl  four  years  of  age,  in  the  Transactions  of  the  American 
Pediatric  Society  of  1 899.     Lumbar  punctnre  in  this  case  showed  an  enor- 
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liKPiis  iiiiiiibcr  Dflytiliniil  l):i''illi.  Iiiil  ini  nlli(fror^'JUiif;inw  Wcn-  ruiirnl.  Tin' 
higher  Itii?  ton»iJtTaUuv  Hk-  niuiv  pruiiuiinced  uiv  Ih.-  iicrvuiis  syiii))luius. 

In  typhoid  tlie  leucof)ios  are  usually  diminished  in  niiniber,  but 
there  IB  a  proportiunalf  iticrfasf-  in  tho  lyniijlioryli's.  In  the  early  sIji^'s 
tlie  eryfJirui'yti-'s  an;  iiicreasfd,  as  is  also  Uu;  hamoglobin.  In  Lhe  later 
stages  a  rondilion  of  seeondary  ann^iiiia  may  oeeur,  prndueing  a  diminu- 
tion of  the  red  hlooii-eorpnsi'lcs  and  liifrn^duhin. 

CosiPLi CATIONS  AND  SEyfEL.f]. — PiilinuHury  ■■oiTi plications,  with  Uie  ex- 
ception of  briinchitts,  are  rare.  Neuritis  is  not  an  uncommon  complira- 
tion.  Apliasia  orcurs  rather  nmre  frequently  \]\  ehihiren  tlian  ui  adults. 
In  rare  cases  it  may  In-  due  In  some  orfranie  cause,  such  jls  endjulLsni, 
but,  as  a  rule,  there  is  no  demonstrable  lesion.  Areoniiug  to  Morse's 
statistics,  in  most  cases  it  of:cnrs  where  the  tyjihoid  liad  been  extreme. 
accompanied  by  other  marked  nervous  manifestalions,  ajid  coming  un 
durin;^  convalescence  while  the  temperature  was  falling'.  The  inleiii}fence 
is  retained,  and  there  is  nirely  any  other  paralysis.  Recovery  was  the 
rule,  and  the  averat,'e  duration  was  three  weeks.  Even  when  partial 
(jamlysis  lias  accompanied  the  aphiusla.  eiitiiv  nrovery  itjay  lake  place. 
Chon-a  and  parotitis  are  not  very  uncommon,  and  otitis  media  is  not  in- 
frequent. Relapses  are  aboul  as  freciueni  as  in  ailnlts.  Acenrdint,'  to 
Morse's  figures,  the  nundier  of  days  of  fever  iit  thirty  relapses  was  lilleeii, 
the  shortest  seven  days,  and  the  longest  Iwenty-nine  days.  His  number 
of  days  of  apyn-xia  befon-  the  relapse  varied  from  none  lo  nineteen  days. 
They  Ibiliiwflbout  Hie  same  course  a.s  lite  normal  atlatk,  bnl.  as  a  ride. 
are  of  shorter  duration,  tlie  symptoms  beiuff  li-ss  seven-. 

UiAc.Nosis.— HV'/t/  linirtifiii. — Duriu^  the  llrsi  few  days  h^duud  fever 
may  ollen  be  nnstaken  for  various  forms  nf  frbrile  Kaslni-enteric  ilisease. 
The  most  important  means  of  diajmosis  is  by  tin-  Widal  serum-reaction. 
By  this  is  meaid  llie  rlumpint;  and  loss  of  molillty  y'i  Ihe  lyphoiil  bacilli 
when  the  serum  of  a  palieni  sick  with  typhoid  levi-r  is  added  In  a  bouillon 
culture  of  tj'phoid  tiacilli.  A  freshly  prepared  bnuillon  culture  mil  more 
Uian  twenty-fnur  iioiu^  old  and  ^uvvn  al  nioni  teiriperatnn-  slmiild  t>e 
used.  Not  less  than  ten  parts  of  the  culture  should  b<'  added  to  one  ()r 
Uic  serum.  No  reaction  ncciu'riu^'  aftiT  ludf  an  hntir  should  be  accepli'd. 
Tliis  reaclion  is  usually  not  preseni  until  the  be^iuiin^  "f  the  second 
week,  bul  may  lasl  lor  weeks  or  months  alli-r  Ihe  recnven*.  If,  Ihen'- 
fore,  a  reaclion  is  posilivi-.  11  is  iiecessiiry,  in  nrder  to  be  aecundi.  lo 
exclude  a  recent  typhoid.  While  Ihis  is  the  most  hnportaid  method  of 
dioifmisis  in  typhoid  fi'Ver.  il  is  imt  alisolnle.  as  Ihe  reaction  i.-*  not  always 
jiresent  in  typhoid,  and  may  mrely  occur  in  other  diseases.  The  error  is 
about  live  per  cent,  in  either  din-ctlon. 

Iiil'anls  bi-ni  iilivi-  or  dead  nf  molhers  who  have  lyphoid  may  or 
may  nut  slmw  Ihe  ac'nmi-reaition.  The  reaclion  may  be  ti^uismitted  to 
8  healthy  infant  from  the  breusl-nulk.  The  n-action  is  less  intense  in 
Ihtf  mother's  milk  than  in  her  blood,  and  less  in  the  infant's  blood  llmn 
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in  tlio  ndlk.  Tin?  at.-^hilitialitiK  prinniplc  may  nnl  \m-  Imnsmilli-d  \n  llie 
infant  lliruiigh  llie  milk.  Tin-  Iruiisinission  iiroliably  ilopumU  largely  on 
the  strength  of  the  atrEriutinaling  power  in  the  blood  and  milk.  Tlie  re- 
aclion  disappears  in  a  few  days  afliT  the  cessaUon  of  nursing. 

})ki=i>-liKiu-t'inn. — Not  so  nnivh  valne  as  formerly  is  attribulod  lo  the 
diazo-reaclion,  bitause  it  is  also  found  in  acute  lubtTculosis,  septicsemia, 
measlrs,  pneninonia,  and  proliably  also  in  many  of  the  acute  febrile 
diseases.  It  does  nut  develop,  however,  in  acute  tuberculosis  until  after 
the  third  week  of  the  disease;  whereas  in  typhoid,  if  it  is  to  appear  at 
all,  it  is  usually  obtainod  by  the  end  of  the  first  or  in  the  second  week. 

Il7i//c  Blt»M>  Count. — Another  iniporiant  aid  in  the  differential  dia^'- 
nosis  of  typhoid  may  be  obtained  by  the  white  blood  count.  The  rtbscnce 
of  lciirf>ftffnm«  is  the  characteristic  point  of  the  blood  in  typhoid,  and  serves 
to  exclude  many  other  diseases  in  which  leucocytosis  is  presenL  11  is 
always  to  be  borne  in  nnnd,  however,  that  a  li^'h  while  blood  count  may 
be  found  iu  a  case  of  typhoid  which  is  complicated  by  some  disease 
whicli  Is  accompanied  by  a  Icucor'ytosis.  Typlmiil  fever,  therefore,  is  not 
to  be  excluded  because  of  a  leilcocytosis,  unless  com  plica  lint'  eoiiditions 
can  positively  be  proved  to  be  aljsent. 

Tifphmil  BimlU  in  Ihv  lionrSpiife. — The  detection  of  tin-  typhoid  bacilli 
hi  the  rose-spots  is  a  point  in  the  dilferenlial  diajirKisis  which  may  be 
attempted  in  all  doubtful  cases ;  their  presence  makes  the  diagnosis 
certain.  In  making  the  dilVcrential  diafrnosis,  therefore,  on  a  doubtful 
case  of  typhoid,  the  most  importiuit  evidence  is  lo  be  found  iu  the  results 
of  the  Widal  and  diazo-reactions,  the  while  blood  count,  and  the  rose- 
spots.  The  finsel  of  the  disease.  Hie  course  of  Uie  temperature,  and 
the  whole  series  of  abdominal  symptoms  must  be  considered  as  supple- 
mentary and  conlirmatory  evidence. 

The  diseases  which  are  most  likely  to  sinmlate  typhoid  fever  and 
render  the  diagnosis  dillicult  are  as  follows: 

Thv  Exaitth'-mittti  nnd  l^ricitiiiomn. — A  number  of  acute  diseases,  siich 
as  the  exanthemata  and  pneumonia  may  smiulale  in  tlieir  prodromal 
stage  tliose  cases  of  typhoid  fever  which  begin  with  violent  symptoms.  In 
pneumonia  and  scarlet  fever  Ihere  is  leucoi-ytosis,  in  tyi)hoid  fever  there 
is  none;  moreover,  in  the  former  diseases  there  is  no  Widal  reaction  and 
no  diazo  in  scarlet  fever.  In  uieasles,  however,  Ihere  rs  no  leucorytosis, 
while  llie  diazo- reaction  may  be  present.  After  the  prodromal  symptoms 
have  passed,  the  dislhiclive  efHorescences  of  measles  and  scarlet  fevur  and 
tile  course  of  the  disease  will  serve  to  dilTerentiate  them,  while  the  leui- 
perature  curve  and  physical  signs  will  dctermme  the  presence  ol']ineumonia. 

Amite  Ileo-CoVdin. — Typhoid  fever  and  ileo-colilis  may  sometimes  simu- 
late each  other.  The  intcslinal  symptoms  of  typhoid  lever  in  young  chil- 
dren, however,  coirespond  so  closely  lo  the  severity  of  the  local  lesions 
that  it  Ls  rare  in  the  early  days  of  the  disease  to  meet  with  the  severe 
intestinal  symptoms  so  common  in  ileo-colitis ;  those  of  tj'phoid,  as  a  rule, 
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being  much  niiliii^r.  Later  in  llie  diseasi-  the  Kplenic  enlargonieiil,  pfllores- 
cence,  ami  tyuipaniles  n\'  typhoid  are  not  found  iu  ileo-rolilis.  The  blond 
of  Ijiilioid  does  not  show  leucoc}-tosis,  while  this  is  usually  present  in  other 
forms  of  gastro-enteric  infeelion.  While  Ihe  Widal  and  diazo-reaclions 
are  generally  present  in  typhoid,  the  fonner  never  occuis.  and  Ihe  lalter 
rarely,  in  gastro-enteric  disease.  The  temperature  lurvc  also,  after  Ihe 
early  days  of  the  disease,  is  of  considerable  aid  in  diagnosis. 

Tiibfmdai-  and  Epiihiiiie  Crrcbi-oSpuml  MridmjUi/i. — The  vomiting 
which  occurs  in  the  prodromal  slage  of  typhoid  fever  may,  in  conneclion 
with  the  cliitd's  apathy,  simulate  Hie  early  stages  of  tuberctilar  meningitis, 
but  the  higher  temperature,  enlarged  spleen,  and  distended  abdouren  of 
typhoid,  and  the  absence  of  the  irregular  respirations,  slow,  intermittent 
pulse,  and  retracted  atjdomen  of  meningitis  serve  to  dllTerentiate  the  two 
diseases.  In  tubennilar  meiiingilis  the  eviilenre  given  by  lumbar  punc- 
ture and  tlie  absence  of  the  Widal  reaction  separate  the  disease  from 
typhoiii.  In  belli  diseases  the  diazo-reaction  may  be  present,  and  leucocy- 
tosis  is  absent  hi  liuth.  In  rare  cases  the  bacilli  of  typhoid,  as  already 
stated,  may  be  the  cause  of  a  menintjitis  ami  the  disease  be  diagnosticated 
during  life  by  lumbar  puncture.  In  cerebro-spinal  meningitis  the  diplo- 
coccus  int.racellularis,  obtained  by  lumbar  puncture,  is  not  found  in 
typhoid ;  there  is  marked  leucocytosis,  and  while  the  Widal  reaction  is 
always  absent,  the  diazii  may  be  pri'sent. 

Ariitf  MiUitrif  Tubvrviiimia. — Tlie  most  difficult  of  all  the  diseases  lo 
differenliatr  froin  typhoid  is  acute  miliar}'  tuberculosis.  Tlie  absence  of 
leucocytosis  and  the  possible  presence  of  the  diazo-reaction  occurs  in 
both  diseases,  but  the  Widal  reaclion  is  not  present  iii  tuberculosis,  and 
thus  becomes  iiivalnal)le  in  diagnosis.  Until  nlluT  eviih'nce  of  liibercular 
processes  appear  locally,  as  in  the  lungs,  it  is  ofli'n  only  by  the  persist- 
ence of  the  fever  and  prostration  beyond  Ihe  usual  period  of  ly|ihoid  that 
tuberculosis  caii  be  dislmguished  from  the  prostration  and  continued  fever 
nf  typhoid.  It  is  especially  in  the  typhoidal  type  of  acute  tniliary  tuber- 
culosis that  the  resemblance  of  the  two  diseases  is  closest,  and  when  in 
tyj.hoid  Ihe  rose-coloivd  spots  do  not  appear  and  the  Widal  reaitiou  is 
negative,  the  delu-inm.  distended  alidomen.  erdap^'ed  spleen,  and  Wen 
the  iiTegular  temperature  at  times  common  to  both  diseases,  may  make 
Hie  resemblance  so  close  that  the  diagnosis  cannot  be  made  until  the 
post-mortem  examination. 

Malaria. — The  dilTePintial  diagnosis  between  typhoid  fever  and  mala- 
ria is.  at  times,  especially  in  children  under  two  years  of  age,  very  dilli- 
cult  and  perliups  hiipossiiile  until  the  blood  has  been  examined.  Tlie 
difference  in  the  temperature  curve,  the  presence  of  the  Plasmodium,  the 
marked  effect  on  the  symptoms  by  the  u.so  of  qninine,  and  the  absence 
of  the  Widjil  and  diazo- reactions  in  malaria,  are  of  much  value  in  the  diag- 
nosis from  typhoid.     L.eucocj'Insis  is  absent  in  both  malaria  and  typhoid. 

J^/ermV    Inflnema. — Epidemic  influenza   may  in   i\s  onset  simulate 
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typhoid  fover,  but  tin;  period  of  doubt  is  very  sliort.  The  presence  of 
PfeilTer's  Iwiiilus,  if  it  can  be  found  in  llie  sputum  or  nasal  dischar^,  is 
of  importance,  but  the  absence  of  tlie  Widal  and  diazo-reacUons  are  not 
of  so  niUL-h  importance,  as  the  dist-aiif!  lias  eitiier  run  ils  course  or  de- 
clared itself  l)y  its  teniperatnrc'  and  irregular  groups  uf  symptoms  before 
the  lime  fur  dbtidiiinj^  lliesi-  reactions  lias  arrivi'd.  II  is,  therefore,  impos- 
sible in  tile  early  days  of  the  disease  lo  make  a  positive  dia^niosis,  and  in 
some  cases  we  an'  left  in  doubt  as  tn  the  diat^nnsls  at  even  a  later  period, 
when  the  symptoms  of  enlarged  spleen,  rose-colored  spots,  and  tympanitic 
abdomen  of  typhoid  iin'  not  jiresent  iis  a  (m)U|).  The  white  blood  count 
is  of  little  service,  as  it  is  tfenerally  iiunnal  in  epidemic  inf1u(;nza. 

Prognosis. — The  pro^rnosis  ttf  typhoid  fever  in  early  childhood  is  good. 
Statistics  show  that  the  disease  is  nimli  less  fatal  in  children  than  in  adults, 
and  that  the  mortality  increases  dirt'ctly  with  the  ap;e.  The  complications, 
whether  arishi^  from  local  disturt)ance  uf  the  intestine  or  from  cardiac  and 
pulmonary  disease,  an-  rare  in  comparison  with  those  met  with  in  later 
life.  The  disease,  however,  varies  verj-  much  in  its  severity  in  different 
epidemics  and  in  different  stages,  and  a  child  may  have  a  severe  type  of 
typhoid  fever  and  die  from  it. 

Treatment. — The  tn'atment  of  the  mild  form  and  that  most  commonly 
met  with  in  young  children  is  exceedingly  simple.  The  child  should  be 
kept  perfectly  (juiet  in  bed  as  long  as  the  temperature  is  raised,  and  for 
three  or  four  ilays  after  il  has  become  nonnal.  Although  in  adults  quite 
a  varied  diet  lan  be  given,  in  young  children  milk  in  some  fonn  through- 
out the  whole  course  of  the  disease  is  indicated.  There  are  no  drugs 
which  will  either  abort  iir  cure  the  disease.  In  Ihc  cases  which  be^n 
acutely  with  vomiting,  food  should  be  withheld  for  suiTie  hours,  and  the 
proilronial  symptoms  treated  symploniatiially,  as  the  same  symptoms 
would  be  in  the  beginning  of  a  nmnber  of  acute  febrile  diseases.  After 
the  acute  symiitoms  have  passed,  alkaline  milk  should  be  given  with 
low  percentages  of  lat,  siigjir,  and  pniteids  at  lirst,  and  these  elements 
should  be  gnidtially  increased  in  their  percentages,  and  varied  in  their  com- 
biTiations  to  tsuil  the  esiiecial  age  and  digestion.  It  is  usually  better  to 
heat  the  milk  to  i)H.:i°  (',  (l;)-'j°  F.)  and  to  add  lime-water,  live  per  cent. 
Where  the  stomach  is  at  all  irritable  it  is  oiXiin  well  to  jieptonize  the  milk 
for  a  lime.  It  is  seldom  that  the  lempendnre  is  so  high  as  to  call  for  any- 
thing beyond  balliiiig,  and,  as  a  rule,  antipyretics  should  be  avoided.  As 
a  hygienic  measure  Hie  chilli  should  be  bathed  twice  {laily  with  water 
healed  to  -i^"  C.  {W>°  K.).  If  the  temperature  rises  lo  :l[).4''  or  40°  C. 
(lii:t°  (ir  104*^  F.)  a  reduction  by  artificial  means  is  not  necessarily  indi- 
catcii.  bill  we  should  be  giii<led  by  the  geneiiil  condition  of  the  child. 
According  to  our  experience  at  the  ('hildren's  Ifospilal,  a  large  number 
of  cliildreii  of  all  ages  ]iass  through  an  attack  uf  typhoid  without  any 
necessity  arising  fi>r  the  reiiuctioii  of  the  temperature  by  baths  or  sponging. 
The  older  the  child  the  more  likelv  is  Ihc  bath  to  be  hidicated.     Much 
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iiiifjiiury  or  lurdiac  weakness  Minlra-indicales  Hie  balli.  Tlio  chilil  can 
be  eillii-r  s[jcjii^(;iI  for  live  or  ten  rrjiriutes,  or  wrajjiieil  in  a  thin  blanket 
and  placed  in  tlic  batli,  ivliile  the  body  and  limbs  are  actively  rubbed. 
Where  then-  is  deliriujii  ami  proat  restlessness,  witli  a  lemjieratnre  of 
4l>.o=  or  41.1°  ("■.(1115°  or  lOti"  K.)  baths  shonld  be  tfivi'ii  every  three  or 
Tour  honrs,  jinl  willi  c4iution,  as  children  do  not  reart  sn  well  as  adults. 
A  stininlant,  siieli  as  a  few  drops  of  brandy,  should  be  given  at  llie  time 
of  Uie  5[ionj.'iii},'  or  batli, 

The  urine  should  be  closely  watched  for  evidence  of  lyphoid  baiilluriu, 
which  is  usiiidly  shown  by  slip;tit  cloudiness  when  il  rs  freshly  jiassi'd. 
Cnllures  may  be  njade  and  the  bacilli  denionslrated.  Tliey  ijuickly  dis- 
appear upon  tlie  adndnistralion  of  iirolnipine  or  cystt^en  in  O.Si^aniiuc 
(ograins)  doses  llirec  linies  a  day, 

Tfchiiifiif  of  Ihi'  Hnlh  in  Tj/jihoid  Fern: — A  very  convenient  method 
of  adminislcrmg  the  bath  hi  lyplioid  fever,  or  in  any  other  condition  in 
whicli  the  treatment  is  indicated,  is  as  follows  : 

A  large  rubber  sheet  is  placed  under  the  child  on  tlie  bed,  and  the 
sides  and  ends  are  bolstered  up  by  rollers  or  beddiri};,  making,  if  properly 
arranged,  a  shallow  but  sutlicieidly  lai^e  tub  without  the  inconvenience 
of  moving  tlie  child.  A  towel  or  blankel  may  be  jdace<l  under  the  child 
if  it  is  made  ulicoiuforliible  by  lyin^;  directly  on  the  rubber  sheet.  The 
water  is  brought  in  a  foot-tub  to  Ihe  side  of  the  bed.  and  its  temjierature 
regulated  accordini;  hi  the  iitdicaliuiis.  A  wd  iowel  or  s|ion[,'c  is  [ilaced 
on  tlie  liead ;  the  water  is  then  st|ueexed  from  a  sponge  on  lo  the  naked 
body  Willi  one  hand,  and  brisk  fVictioti  is  applied  with  llic  other.  The 
chest,  nbdoijien,  arms,  and  legs  should  be  laki.'ii  in  nijiid  succession.  II  is 
especially  In  be  uoled  thai  il  is  the  combination  uf  /fii.-tiun  with  waler 
which  accomplishes  the  best  result  in  rc-ducing  Ihe  teliipemlure  tliid  at 
the  same  time  stimiitaliug  Ihe  piTipheral  circulation.  The  chilil  is  tlii-n 
turned  on  its  siilc,  and  the  bai'k  is  bathed  and  rubbed  in  tie'  same 
manner.  The  durtttinn  of  the  bath  should  van'  fnuu  five  lo  liHeen  min- 
utes, aci'oriliiig  hi  the  height  id' the  ti'inpenitun'  and  the  manner  in  wliicti 
the  chilli  ivaels.  The  temperature  of  the  wali-r  should  vary  fi-oiii  37.7" 
C.  (H»0°  F.)  In  23.8°  C.  (75*^  P.).  according  to  Ihe  age  of  the  child,  the 
heighl  of  the  fever,  Ihe  numtjcr  of  degrees  of  ri'duction  in  llie  iejupcm- 
ture  oblaiucd,  and  the  manner  in  which  the  cliilil  reails.  A  ilnip  in  Ihe 
lempenitnrc  of  oni'  lo  one  and  it  half  degrees  ci-nligradc  is  llie  objeet 
especially  to  be  allaincd.  The  li'mperaliire  is  best  taken  on'--lialt  hour 
iiller  (he  lialh.  Drops  of  two  and  Ihree  tlc|-'iVi-s  cenligraile  are  Hot  de- 
sinUde.  If  the  bath  is  well  given  by  an  experienced  liurse,  a  good  reaction 
should  usually  l»e  obtained.  HIight  blueiiess  of  the  lips  and  linger-nails, 
cold  liandsinid  li'd,  and  clntlyseiisiil ions  should  I"-  watched  foriiml  tn'ated 
hy  a  dose  of  brandy  and  water,  an  extra  blanket,  and  hi-iilers  in  the  bed. 
Massage  of  the  extremities  under  tlie  blankels  may  be  alt  thai  is  nt-cOissary. 

litrr  nf  II-'  M'lul/i  •mil  Skin. — Ttie  mouth  shoulil  be  gently  hul  llior- 
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ouglily  cleansed  witli  a  two  per  cent,  solution  of  boracic  acid  in  disUiled 
ivater  at  least  three  limes  daily.  Tbe  greatest  care  should  be  taken  lo 
prevent  irritation  of  the  skin  by  balhin)^  the  recunibonl  jwrtB  with  alcohol 
and  water. 

Diarrhoea,  unless  profuse  and  ^xhaustinK  or  very  frequent,  such  as 
more  Ihan  Ihree  or  fonr  in  hvinty-four  hours,  should  not  be  checked. 
To  control  peristalsis  bisinulh  and  small  doses  of  opium  are  indicated, 

QnudifMitioii. — There  Is  usually  mnre  ihlliculty  with  cfnintijxition  than 
with  diarrlnL-a.  KTicniata  and  suppositorifs  are  indicated  rather  than  laxa- 
tives, which  should  be  only  used  in  i:\lrenie  eases,  and  necessarily  sjiaringly 
and  in  a  mild  form,  such  as  the  milk  of  nia^'iiesia  3.75  to  6.50  c.c,  (1  lo 
2  drachms),  with  an  occasional  small  dose  of  castor  oil.  The  discharges 
should  be  disinfected  at  once  with  a  1  to  20  solution  of  earbulic  acid. 
All  llie  clotliinp  should  be  siwiki'd  in  carin^lic  acid,  twenty  iter  cent.,  for 
sLv  hours,  and  then  boiled  for  one  hour. 

Headm-/if,  Itrxfli'Miiu-ini,  Slej^jj/fumu-MM. — These  nervoiLS  sytuj'ioms  are 
best  treated  by  balhing.  If  a  sedative  is  desired,  0.12  to  0.3  granuiie 
(2  to  5  grains)  doses  of  trional  are  safe  and  eflkienl.  Bromide  of  soda 
may  be  given  alone  or  in  combinalitm  wilh  trional. 

Tympanitrx  should  be  treated  with  hot  cloths  applied  to  the  abdomen, 
or  by  turpentine  stupes  made  in  tlie  following  manner-:  one  part  of 
spirits  of  lurpeidine  is  niL\ed  with  six  parts  of  sweet  nil,  and  the  mixture 
is  then  rubbed  gently  but  thoroughly  on  lite  abdomen.  A  thick  piece  of 
flannel  is  then  dipped  in  hot  water,  wrung  out,  and  when  sufficiently 
cool  applied  to  the  abdomen,  covered  with  oiled  paper,  and  kept  in 
place  by  a  Ihick  swatlie.  If  these  precautions  are  taken,  irrilation  of  the 
skin  will  randy  be  caused,  ajid  the  treatment  is  very  ellicaeious.  Gentle 
irrigation  of  the  colon  with  some  saline  solution,  such  as  a  two  per  cenL 
borate  of  soda  or  a  three  per  cent,  boracic  acid  solution,  may  be  tried.  In 
extreme  cases  the  rei;tal  tube  may  be  used  with  caution. 

Hemorrkiigts  and  jxr/nrrdionx  should  be  treated  as  in  the  older  cases, 
the  former  wilh  absolute  n-st,  with  hypoderuuc  injections  of  ergotin  0.06 
c.e.  {]  grain),  and  sometuues  of  niorphine  and  cold  to  tlic  abdomen,  and 
the  latter  with  hypodermic  injections  of  morphine  O.OOl  to  0.003  c.c.  (^V 
to  jV  grain). 

Laparotomy  for  perforation  in  typhoid  has  not  been  attended  by  bril- 
liant results,  but  in  certain  cases  may  be  deemed  advisable.  The  same 
can;  should  be  exercised  during  the  convatesceaee  of  the  child  as  in  the 
advanced  convalescence  of  the  adult. 

Stimiilanft  are  not  called  for,  as  a  rule,  in  the  early  stages  of  the  dis- 
ease. When  used  they  are  best  administered  in  the  form  of  brandy  or 
whiskey.  They  are  contra-indicated  in  the  stage  of  toxiemia  represented 
by  marked  excih:-niunl,  active  delirium,  cerebral  congestion  wiih  delusions 
and  great  restlessness,  and  a  strong,  full  pulse.  On  the  other  hand,  when 
the  pulse  is  small  and  weak,  when  the  mental  condition  is  expressed  by 
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depression,  low  iiHiltfrin;^,  delirium,  and  a  general  condition  of  nervous 
exhaustion,  the  usu  of  sliinulants,  especially  in  the  form  of  ak-ohol,  is  cUs- 
tinclly  indicated,  and  is  In^dily  beneficial.  For  an  infant  of  one  year  the 
amount  of  brandy  or  whiske)'  in  Iwenty-lbur  hours  sliotild  vary  from  lo 
< ,  c.  (J  uniiif)  Ui  'Ml  f.  1-,  (1  ounce),  but  should  never  exieed  I'A)  c.  c,  {'2 
ounces).  In  cliililn-n  iif  fuiu'  years  these  doses  may  be  doubled  in  corre- 
sponding eondilioijs.  Irj  all  cases  tlie  sitinulani  should  be  well  diluted. 
If  in  a  hemorrliajre  Ironi  the  bowels  a  aliinnlanl  nnisl  he  given,  it  stiould 
be  administered  in  siitalt  dos<;s  and  in  combination  with  opium.  A  table 
(living  the  doses  of  otlier  cardiac  slinmianls  will  be  found  on  page  464. 
The  following  case,  Fi^.  1 10,  was  rnider  our  care  at  the  City  Hospital : 

A  l>iiy.  tlvc  \i:ari<  uld.  tv^is  ia^vu  sjik  witii  gi^iitiral  tiiiihii:i<;  .iiid  tevvr  live  liayu 
bi;fon;  ciilL-riiig  Uie  lii>»piUI,  There  li-ttl  tx^i-ii  iiit  utliL-t'  syiiipioui^.  ^udi  u£  epistuxis  or 
vomiting.  On  etilering  Lhu  tio^piUl,  ;<ii  exaiuiritiliuii  sliiju-<;d  llie  Umgae  to  haw  u 
thick  brownish  coul  in  the  eentru  ami  ii  lliiti  <:iMi  an  Uik  tipaud  rdgus.  The  child  wus 
ill  all  apathetic  fuiiditjun.  The  jiulse  was  rapid  and  regular.  Notluug  ahaonnal  waa 
fuund  ill  lliv  thiji'dX,  Till-  iibdiiiiieii  Wiis  disletided  and  lym|)aititii.',  and  showed  one 
rose-toiored  >p<jl.  Thi'  uplei'ii  fuuld  be  easily  tell  2.5  cui,  (1  inch)  beluw  the  border 
of  lh«    I'ibij.  and  uii   [>en:ua8ioii   Hie  dulness  reached  aa  high  as  the  seventh  rib  in   (he 
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fixilUry  line.  The  enlargement  of  Uie  spleen  and  the  lowr  border  nf  the  ribs  are  mjirlted 
in  black  ill  FJs-  111.  The  upper  biirdpr  'ir  the  splenic  diilness  is  niarki-'d  by  a  broken 
line.  Odd  Ihn  ftijijrr  7  nnirks  Uie  sevelilh  rib.  The  bUmd  showed  no  |i-iir4^7UisiB. 
Tlie  piU'lls  ri'ncled  et[iinllylu  light.  Tht>  (-xpr>«!=ion  nf  llie  rhild's  fiire  waa  apathetic, 
and  h>'  t<><^k  v-ry  littli.-  nnlice  of  anything.  Xa  exaniiiiali'iii  -if  Ihe  urine  showed  the 
color  to  be  normul,  Ihc  reiicliun  neuUvil,  the  specific  grtvily  1020.  and  that  there  waj 
a  slight  trace  iif  nlbumin.  The  sediment  showed  oceusionai  byalirie  and  Goe  graoalaf 
and  ttbririous  casU.      A  Widal  rmclion  was  not  ohtaineiL 

On   the  third  day  after  cnleriiig  tlie  huspilul,  the  ut^bth  day  of  (be  disease,  Uii) 
«hlld  beranir  t'ery  alupiil  unil  ^inineliimii  ilelii'i<iiii.     Then*  wu>  u  )lit,-bl  i;<iU);h.     On 
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Ihe  twelflli  duy  of  (he  ilisease  Ihe  child  crii'd  oul  al  limt-t,  ani  was  delirious.  The 
skin  was  dry  and  hoi.  There  werp  no  more  rnse-ooioifii  r|hiIs.  There  KPi'mod  to  be 
slight  tenderness  in  llie  1oh-<t  Iliac  fifflsa.  bal  (here  was  no  gurgling.  On  llie  liDeenth 
day  of  the  disease  the  temperature  began  lo  Tiill  by  lysis,  and  Ihe  child  Ix'^aii  lo  be 
bvtful.  On  the  eighteenth  dny  the  lempernlure  becnme  normal.  By  Ihe  Iwenty-Orsl 
dny  Ihe  child  seemed  liri^bl,  and  was  pliiyin^  willi  its  toys.  The  pulse  Was  slron|ii*r. 
One  week  latiT  11  w;u«  nilting  ii|i  in  hfl.  and  had  a  stninif  (lulae  and  a  good  «[i[ietilp. 
A  fi'w  days  iiflerwards  il  Wiis  u|i  iind  almut  the  ward,  pcrfeclly  well.  The  follinving 
eliarl  shows  llir  lenipi'raliirt.',  pulse,  and  ri'?pirali(m  I'roni  liie  liflh  day  of  Ihe  child's 
illness  until  convalesce  nee  wan  eslaWished  on  Ihe  the  twcnly-lldh  day. 

The  lullowing  notes  and  plate  (Fig.  Ill)  were  g5ven  lo  us  tiy  Dr.  S.  S.  Adams,  of 
Washington,  and  occurred  in  an  inftnt  two  years  old,  In  Ihls  rase  [he  irregularily  of 
llie  lem]ieralurc  curve  and  tlieiiromineiit  syinploins  of  cerebro-spinal  irritalitm  rendered 
the  diagnosis  so  otis cure  that  typhoid  fever  was  not  suspected  until  a  few  days  before  death. 
The  post-mortem  examination  showed  marked  congestion  of  the  entire  brain,  chiefly  on 
the  right  side.     The  letl  hemisphere  was  covered  with  a  glue-like  substance  which  filled 
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the  sulci  and  was  pspecially  abundant  around  to  Sylvian  Hssure.  The  heurl  whs  normal. 
The  lungs  showed  marked  hyposhdic  conpetion  The  liver  was  normal.  The  gall- 
bladder  was  empty  and  pale.  The  spleen  wiis  enlarged.  The  kidn>-ys  were  normal. 
The  stomach  was  congested.  The  mesenteries  glands  were  enlarged  and  soft.  The  in- 
testines contained  a  quantity  of  yellowish  watery  faces.  The  lesions  were  in  the  ileo- 
colic portion  of  the  intestine.  There  was  thickening  and  ulceration  of  Peyer's  patehea, 
and  to  a  less  extent  of  the  solit^iry  follicles. 

Swelling  of  Peyer's  patches  and  of  the  soHtary  follicles  is  not  dis- 
tinctive of  typhoid  fever,  as  this  condilion  frequently  occurs  from  iirila- 
tiona  of  various  kinds.  Fig.  112  represents  a  section  taken  froni  the 
intestine  of  a  child.    Cultures  showed  no  typhoid  bacilli. 
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TYPHUS  FEVER. 

T>T>hiis  fever  fe  an  aciife  infeclious  disease,  (he  cause  of  which  has 
not  yet  been  determined.  lu  America  typhus  fever  is  an  exceedingly  rare 
disease,  but  in  England  it  is  well  known  to  occur  in  children  as  well  as  in 
adults.  According  to  f^llie,  oul  of  711  admissions  to  the  Hunnerioa 
Fever  Hospital  during  a  period  from  1S71  lo  1880,  24  were  under  five 
years  of  age,  54  from  five  to  nine  years,  and  113  were  from  ten  to  four- 
teen years.  Buchanan  has  shown  thai  typhus  fever  in  early  life  is  very 
mild,  but  that  cliiidren  art;  just  as  susceplibie  as  adults. 

Symptoms, — ^The  onset  is  acute.  According  to  Ashhy  and  Wright  the 
attack  begins  with  headache,  pains  in  llic  limbs,  drowsiness,  somelimcs 
vomiting,  and  rarely  diarrlicea.  The  constitutional  syniplonis  aie  of  a 
severe  type.  The  tongue  is  dry  and  coated,  there  !ire  sordes  on  Ihe 
teeth,  and  the  gums  bleed  easily.  On  Ihe  fourth  or  firth  day  Ihe  skin 
assumes  a  dusky,  congested  appearance,  with  an  indistinct  mottling. 
Sometimes  there  arc  rose-colored  spots  or  inacula\  lai^r  than  those 
seen  in  typhoid,  appearing  first,  according  tn  Collie,  on  the  upper  front 
portions  of  the  chest,  on  the  wrists,  on  the  backs  of  the  hands,  and  in  the 
epigastrium. 

Tlio  temperature  is  usually  continuously  liigh.  varjing  from  .'59.4''  lo 
40°C.  (103"  to  104°  F.).  .ind  tlie  pulse  120  to  130,  and  rath.-r  weak.  Tlie 
temperature  usually  becomes  normal  by  aliout  the  eighlli  nr  Icjith  day. 

Prognosis. — ^The  prognosis  is  usually  good.  Oul  of  Ifll  cliiidren 
under  fourieen  years  of  age  only  two  deaths  took  place,  wliile  the  total 
tnorialily  for  all  ap'S  was  20  per  cent- 

Tkeatme-vt. — Especial  allention  should  be  paid  lo  the  hygienic  sur- 
roundings, sui4i  as  fresh  air,  sunlinht,  and  wjirmlh.  Daily  sponging  and 
the  free  use  of  slimulanfs  are  indicated.  The  diet  should  be  milk  and 
brollis  until  convalescence  is  well  established. 
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DIPHTHERIA. 

IHpblheria  is  an  acute,  hit-hly  infections  disease,  due  lu  the  Klebs- 
Loenier  bacillus.  II  is  primarily  a  local  alTectiim.  tlieronslitnlional  symp- 
toms being  due  not  to  Ihe  presence  of  the  orvanisin  in  Ihe  blood,  bul  lo 
the  absnr]ition  of  Ihe  toxins  caused  by  the  growth  of  llie  Iwcillns. 
Although  the  term  diphtlieria,  derived  from  the  Greek  wonl  duffH/ia, 
implies  a  membrane,  and  the  disease  is  usually  accompanied  by  a  psendo- 
menibmne,  yet  it  must  be  understood  thai  Uie  disease  is  not  dipldhena 
uidoss  the  specific  germ  is  present.  This  germ  may  act  uilli  dill'crent 
id^jrees  of  intensity,  and  thus  cause  inllammaliou  varjing  fnini  a  slight 
calarrhni  cnndition  lo  the  mosi  serious  membranous  one.  In  like  man- 
ner, according  as  Ihe  form  i.i  mild  or  severe,  there  may  he  very  slight 
constitutional  symptoms  or  exceedingly  serious  ones.  There  is  probal)ly 
a  concurrent  mfection  with  pyogenic  coccL    These  organisms  prtKluce  the 
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secondary  inflammations  occurring  in  the  disease,  and  also  by  their  toxins 
give  rise  to  additional  constitutional  symptoms. 

Etiology. — ^The  Klebs-Ixiefller  bacillus  was  first  described  by  Klebs 
in  1883,  and  later  was  more  fully  identified  by  Loeffler  in  1884.  Its 
most  striking  features,  morpliolopically,  are  its  variation  in  form  and  the 
irregularity  in  its  manner  of  staining.  It  does  not  form  spores.  Welch 
and  jVhbott  liave  sliowii  that  in  fluids  it  may  be  killed  by  an  exposure  of 
ten  minutes  to  a  temperature  of  58°  C.  (136.4°  F.).  Under  favorable 
conditions  it  may  remain  alive  for  weeks,  or  even  months,  in  figments 
of  dried  nienibrane. 

The  jKithogenic  cocci  most  frequently  found  in  the  concurrent  infec- 
tions ant  the  streptococcus  pyogenes  alone,  or  associated  with  the  staphy- 
lococcus pyogenes  aureus,  the  former  being  the  most  important  in  its 
action.  Tlierc  is  no  true  diphtheria  wliere  the  Klebs-LoetHer  bacillus  is 
not  present,  but  its  presence  in  a  healthy  throat  does  not  constitute  the 
disease  diphtheria,  although  the  individual  may  be  the  source  of  infection 
to  others.  It  is  undoubtedly  a  contagious  disease  of  local  origin,  and  it 
does  not  originate  spontaneously.  The  contagium  of  diphtheria  is  con- 
tained chiefly  in  the  secretions  of  the  throat  and  nose,  and  is  communi- 
cated usually  by  direct  or  indirect  contact,  and  not,  as  a  rule,  by  the  air. 
The  area  of  infection  is  not  so  great  as  in  scarlet  fever.  It  is  not  found 
in  the  urine  and  fieces.  Sewer  gas  and  confined  impure  matter  of  any 
kind  may  act  by  weakening  the  resistance  of  the  body  to  the  action  of  the 
bacilli,  or,  by  producing  a  benign  lesion  in  the  throat,  may  offer  a  suit- 
able nidus  for  the  invasion  of  the  bacillus.  It  is  now,  however,  con- 
ceiled  that  imperfect  drainage  and  unsanitary  conditions  should  not  be 
considen'd  important  factors  in  increasing  the  frequency  of  the  disease. 
Animals,  such  as  cows,  cats,  dogs,  and  pigeons,  may  have  diphtheria,  and 
be  a  source  of  infection  to  those  brought  in  contact  with  them.  There  is 
no  positive  evidence  that  the  milk  of  cows  affected  by  diphtheria  contains 
the  germs  of  the  disease,  but  the  probability  is  that  the  milk  in  some  of 
these  cases  may  be  contaminated  by  the  hands  of  the  milkers.  The  cases 
in  which  the  pharynx  and  nose  are  affected  are  the  most  contagious  on 
account  of  the  secretions.  Generally  an  unhealthy  condition  of  the 
moulh,  nose,  or  throat  predisposes  to  the  disease,  as  a  lesion  of  the 
mucous  membrane  is  necessary  for  its  entrance.  The  bacilli  will  not 
grow  on  an  intact  mucous  membrane.  An  abrasion  must  be  present  for 
them  to  develop. 

There  is  a  non-vinilent  fonn  of  the  diphtheria  bacillus  which  difTers 
in  a  number  of  respects  from  the  virulent  form,  both  in  its  culture  pecu- 
liarities and  in  its  method  of  staining  with  Hunt's  differential  stain,  and 
also  with  Neisser's  stain. 

Although  dij)hthcria  may  occur  at  any  age,  it  is  rarely  met  with  in 
early* infancy.  It  is  most  commonly  seen  from  the  second  to  the  fifth  or 
sixth  year.     It  may  occur  more  than  once  in  the  same  individual. 


Pathological  Anatomy. — The  lesions  of  diphtheria  are  due  to  the  local 
nrlioi)  of  tilt'  Klfbs-Loefdcr  baciihis  a:id  associated  bacteria,  and  lo  Ihe  ab- 
sorption of  toxins  produced  by  tlie  bacteria.  The  most  constant  h-sion  is  a 
pseudo-membrane,  produced  by  the  local  action  of  the  bacilli  in  the  upper 
air-passages,  and  due  to  exudalion  and  roa;;nlation  in-irusis.  The  exiitla- 
lion  i.-ouiin};  from  tlit-  vessels  of  tin-  Hssm-  benealli  Hie  membrane  nieels  lln- 
necrotic  tissue  containmg  a  fibrin  ferment,  and  coagulation  takes  place, 
the  fibrin  of  the  coaguluni  being  intimately  associated  with  the  neiTotic 
epithelium.  The  bacilli  can  also  produce  other  lesions,  such  as  simple 
tntlam[ nation,  necrosis  without  membrane  formation,  and  even  abscess. 
There  Ls  no  pathological  condition  directly  characteristic  of  the  action  of 
the  Klebs-Loefller  bacillus,  and  the  same  anatomical  conditions  may  be 
causcc)  by  other  bacteria,  and  even  by  irritants.  The  process  may  be 
simply  a  catarrhal  inllammalion,  which  does  not  go  on  lo  the  formation 
of  a  pseudo-membrane. 

The  primary  infection  in  diphtheria  is  most  commonly  in  the  throat, 
from  which  the  bacilli  may  extend  into  Uie  adjacent  mucous  surfaces,  pro- 
ducing, in  some  cases,  membrane  formation,  in  others  only  simple  or  puru- 
lent inflammation.  They  may  also  extend  iido  the  nose,  producing 
nasal  uiphtheria,  or  along  the  Eustachian  tubes  into  the  middle  cor,  or 
tinm  the  nose  into  the  accessory  sinuses,  downward  into  the  trachea 
ami  air-passages,  or  into  the  cesophagus  and  stomach.  There  are  ceriain 
(iifferences  in  the  membrane  formation  due  to  the  anatomical  character 
of  the  tissue.  Tlius  the  niembrane  in  the  pharynx  clings  lighlly  to  the 
surface,  while  in  the  trachea  and  lower  passages  it  is  easily  removed. 

The  extension  of  the  bacilli  into  the  lun^  may  produce  a  membrane 
formation  in  the  smaller  bronchi,  areas  of  broiicho-pneumoida  or  even 
iilscesses.  The  pathological  process  may  be  further  modilied  by  the 
association  with  the  Klebs-Loeffler  bacillus  of  the  common  pathi:^nic 
cocci,  and  it  is  ditricull  to  determine  exactly  the  part  which  these  various 
oi^nisms  play  in  the  production  of  the  local  lesions.  It  is  ccrtahi.  how- 
ever, Uiat  the  hmg  lesions  which  are  ordinarily  attributed  to  these  asso- 
ciated organisms  may  be  produced  by  the  Klebs-I^efller  bacillus  alone. 

The  mend)raiie  in  diphtheria  is  usually  of  a  peculiar  gnyish-white 
color,  and,  as  a  rule,  cannot  be  easily  detached ;  in  snme  citSi-s.  im  tlif 
contrary,  it  may  be  white  and  easily  separated.  It  somi'tinit-s  assumes, 
early  in  tlie  disciise,  a  gangrenous  appeanince,  which  sliows  Ihal  the  case 
is  serious.  Nasal  diphtheria  is  characteriiied  by  a  protus'-  nas;)!  discharge, 
and  often  by  a  membrane.  Transmission  of  the  germ  of  tlie  disease  from 
the  nose  t(i  the  eye  is  infr-^ipieiil,  and  does  nol  always  result  hi  the  forma- 
tion of  a  laise  membrane.  t"re(|uently  the  pharyngeal  tnllammatlon  ex- 
tends tlirough  the  Eustacliiun  tube,  causing  inllanmiation  of  tlie  middle 
tyir,  and  in  Ihf-se  cases  a  nicnd)riuie  may  be  formed.  The  membrane 
may  extend  downwanl  to  the  larynx,  causing  marked  dyspu'ea.  Below 
Ihfl  vocal  cords  the  membrane  is  not  ver)-  firmly  attaclied,  and  is  fre- 
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qucntly  coughed  up.  If  death  occurs  late  in  the  disease  In  apparent  con- 
valescence no  macroscopic  iesions,  as  a  rule,  are  found.  Microscopic  ex- 
amination of  the  nerves,  however,  often  shows  marlced  d^neration  of 
tlie  ner\'c  tissue. 

The  internal  lesions  of  the  disease  are  not  due  to  the  presence  of  the 
bacilli  but  to  the  action  of  the  toxic  substances  which  are  absorbed  from 
the  places  where  the  bacilli  are  growing.  These  lesions  consist  chiefly  in 
diffuse,  degenerative  changes,  and  in  intense  local  processes,  also  of  a  de- 
generative character.  The  organs  most  commonly  affected  by  these 
lesions  are  the  kidneys  and  the  lymph-nodes.  The  adjacent  lymph-nodes 
are  apt  to  be  swollen,  and  on  microscopical  examination  they  often  show 
small  foci  of  cell-necrosis ;  similar,  smaller  necrotic  foci  may  be  found 
in  other  parts  of  the  economy,  as  in  the  liver,  and  are  due  to  absorp- 
tion of  toxins.  There  is  also  a  general  lymphatic  hyperplasia,  which  is 
relatively  greatest  in  the  abdomen.  The  kidneys  ordinarily  show  only 
parenchymatous  degeneration,  but  in  a  few  cases  of  concurrent  infection 
may  present  acute  lesions.  Hemorrhages  into  the  serous  membranes  are 
often  met  with,  and  the  organs  in  general  show  degenerative  changes  due 
to  action  of  the  toxhis.  Endocarditis  is  rarely  seen.  Catarrhal  bronchitis 
and  broncho-pneumonia  frequently  complicate  diphtheria,  and  are  caused 
by  the  inspiration  of  the  pyogenic  cocci  as  well  as  by  tlie  invasion  of  the 
Klebs-Loefller  bacillus  Uself. 

Incubation. — ^The  time  which  elapses  after  exposure  to  Uie  infection 
until  the  first  symptoms  develop  may  be  only  twenty-four  hours  ;  on  the 
other  hand,  it  may  be  two  or  three  days.  This  period  of  incubation  is  a 
very  indefinite  one,  since  the  interval  between  tlie  access  of  bacteria  to 
the  mucous  membrane  and  the  time  when  Uie  absorption  of  the  toxins 
becomes  apparent  depends  upon  whether  tin,"  tissues  of  the  mucous  mem- 
brane are  vulneralilc  Thus,  it  is  probable  that  the  Klebs-Loeffler  bacillus 
may  exist  in  the  mouth  for  an  indefinite  time  without  infecting  the  indi- 
vidual. 

SvMPTOMri. — Diphtheria  must  be  considered  a  local  disease  at  the  onset, 
and  tlio  .symptoms  that  occur  later  arc,  like  Ihc  secondary  pathological 
lesions,  the  result  of  the  absorption  of  the  toxin  causod  by  the  growth  of 
the  bacillus.  There  may  be  mild  forms  of  diphtheria  almost  without  con- 
st if  iitional  syniptiims.  The  severe  fonn  of  diphtheria  is  attended  by  grave 
pencral  prostration,  fardiac  dopn'ssion,  and  anaemia,  is  frequently  compli- 
cated with  broncho-pneumonia  and  nephritis,  and  niay  be  followed  by 
localized  or  general  paralysis.  The  constitulionul  sytnptonis  are  not  due 
to  the  (iresencc  of  the  Klebs-Loeltlcr  bacillus  in  the  blood. 

The  prodromal  symptoms  of  diphtheria  are  not  csiiecially  typical. 
They  may  be  acute  in  cliaracter,  or  very  mild  and  of  a  subacute  variety. 
In  young  childrtin  there  ujay  be  in  the  onset  of  the  disease  a  slight 
convulsion.  In  certain  cases,  accordiuf,'  to  McColloni,  a  peculiar  dark-red 
appearance  of  the  mucous  membrane  of  the  mouth  is  seen,  which  ia 
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quite  charactorislic,  TherL'  is  apt  to  be  a  sensation  of  chilliness,  some 
heightening'  of  the  teni|jeratiiro,  and  more  or  less  pain  in  the  back  and 
litiibs.  There  is  nothing,  however,  to  distinguish  this  stage  from  many 
oUier  affections  of  children,  such  as  sLnple  tonsillitis.  The  ciiild  may 
nlli-ii  complain  of  discomfort  on  swallowing,  and  on  examining  the  Ihroal 
till-  fauces  are  found  to  be  reddened.  In  from  twelve  to  Iwenty-four 
hours,  however,  a  more  typical  appeamnce  will  be  seen  in  the  throat,  A 
wtiite  or  grayish-while  pseudo-mem bmne,  commonly  appearing  first  on 
the  tonsils,  develops,  and  on  the  seeond  or  tiurd  day  extends  to  the 
soft  palale  and  uvrila.  It  may  also  extend  backward  lo  the  ]ihar)'nx. 
During  this  slage  llie  throat  becomes  much  swollen  and  the  tonsils  con- 
siderably enlarged,  so  as  almost  to  meet  at  times  in  the  median  line. 
The  diphtheritic  membrane  is  usually  liniily  adherent  lo  the  mucous  mem- 
brane, and,  as  the  ease  progressi-s.  assumes  a  brownish  or  yellowish-gray 
color,  sonielinies  becoming  gangrenous,  with  an  extremely  fa-lid  odor.  A 
profuse  nasal  discharge  in  severe  cases  may  appear  at  this  slage,  and,  if 
the  palient  becomes  seplic,  spots  of  ecchymoses,  which  are  of  grave  un- 
pori,  appear  on  various  parts  of  the  l>ody,  and  aiv  usually  significant  of  a 
fatal  issue.  Listlessness  is  present,  but  delirium  of  an  active  type  is  not 
common.  An  efllorescence  reseUibling  scarlet  fever  may  appear  in  a  still 
later  slage.  In  addition  lo  these  lesions  in  the  tiiroat,  the  cervical  glands 
are  usually  involved  and  become  considerably  swollen.  The  child,  as  a 
rule,  shows  grave  conslitutioiml  symptoms.  Ttic  temperahire  is  not 
characteristic.  II  is  usually  not  especially  high,  and  ranges  from  38.3°  to 
38.8°  C.  (101°  to  102°  F.).  It  may,  however,  rise  to  40°  C.  (104°  F.). 
A  subnormal  temperature  is  more  serious  than  a  moderately  elevated  one. 
The  pulse  is  somewhat  increased  in  rapidity,  and  is  weak  in  proportion 
to  the  severily  of  the  disease,  but  does  not  always  correspond  hi  the  lem- 
peralure:  sometimes  il  is  very  slow.  The  slow  pulse  is  indiealive  of  thp 
action  of  Ihe  toxin  on  the  nervous  centres,  as  well  as  to  Ihe  weakness  of 
the  ventricles.  Diarrh'ea  is  a  frequent  but  not  a  constant  symptom. 
Loss  of  appetite,  nausea,  and  vomiting  frequently  occur. 

In  cases  of  a  mild  type  the  syniploms  abate  towards  the  end  of  tho 
first  week,  the  psendo-menibnuie  separates,  leaving;  a  raw  surface  behind 
it,  tlie  neck  becomes  less  swollen,  and  the  child  feels  much  better.  II  is, 
however,  usually  lefl  in  a  prostrated  condilion  for  a  number  of  weeks; 
and  even  in  these  mild  cases  the  toxic  ellecls  of  Ihe  disease  may  show 
tliemselves  in  the  form  of  a  neuritis  with  an  accompanying  paralysis  many 
weeks  after  the  di|ihliieria  has  run  its  course.  There  may  also,  even  in 
mild  cases,  be  a  slight  discharge  from  the  nose,  owing  to  the  inllamnia- 
tion  of  Uic  posterior  nares.  Slight  albuminuria  Js  nol  infrequent.  A 
very  prominent  symptom  in  all  forms  nf  diphtheria  may  be  cardiac  weak- 
ness. In  some  cases  tlie  child  dies  suddenly  wilhout  any  warning,  or 
death  may  have  been  preceded  by  attacks  of  semi-eollapse.  In  other 
cases  there  may  be  a  weak  uitermiltenl  pulse,  which  continues  through- 
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out  the  disease  and  during  couTalesconcc.  Under  tliese  circumstances  the 
child  should  bo  considen-d  to  be  in  a  critical  condition,  as  death  is  likely 
to  occur  suddenly, 

The  followinft  caso  roiina^enls  one  of  tiio  mildfr  fonns  of  diphtheria : 

A  boy,  five  yi-nrs  <iU\.  ImcI  lifi'ii  f'wk  fnur  iliiyi*.  His  |iiiW  wbb  9uii)i<wliat  rjpiil, 
but  of  jtoml  slrdi)rtli.  His  riBiiiriiticnif  wt-rt'  slighlly  iiicrenHM).  There  was  no  thomcic 
retraction.  TIiitp  was  a  sliirlit  Jisdiiiiifp  from  the  iiosi-,  niii)  the  cervital  glands  were 
somewhat  enliinteil.  He  I'lit  his  noarishiiieni  well,  and  seeini>d  in  a  very  fair  condi- 
tion. Till!  urine  ei>iiliiiiie<]  a  siiiiill  iininiitil  <if  alhuniin.  An  examination  of  the  thn>al 
showeil  Rtiiall  {lali'lies  iif  ^irisli-while  pseiiilii-meiiilinitie  on  the  uiiper  part  of  the  left 
tonsil,  and  ciirn's[>iiuiiinit  to  the  led  arch  of  the  sijft  (lalale.  This  is  represented  in 
Plate  XI.,  faciui.'  jiam-  H2ti.  The  iiieiiiliraiie  hid  iilsD  iiivc.lvi-d  the  riifht  side  of  the 
uvuln,  the  rit'lit  an-h  iirilie  sufl  jmljile,  and  the  Biili'  iif  tile  riitht  tonsil  poinlinR towardii 
the  median  line.  Then"  wiis  alwi  n  pak'U  nn  the  rifrht  tunwil  and  on  the  posterior  wall 
of  Ihe  pharynx.  The  tmisils  wen-  uuMlerjitely  enhirk-iil  anil  reddened,  and  the  mucouit 
memhrane  of  the  siill  palale  was  ecinsiilemljly  inllaniecl.  When  lexiun^  of  this  characler 
and  description  are  si4>n  in  Ihe  Ihnial,  there  can  s<'ldiini  Ite  any  doubt  as  to  the  clinical 
diagnosis  of  diphtheria,  and  a  liaeterioloiticul  exainiinition  fhiiulii  at  once  be  made. 
In  this  ca?e  n  eullnri-  made  on  lioefner's  hi  om  I -serum  nf  a  shred  of  membrane  taken 
tnmi  Ihe  throat  showed  the  presence  of  the  Klebs-Liielller  bacillus  and  a  large  number 
of  sireplocoeri. 

Variations  in  Type. — Tlicre  aiv  ii  nunilirT  of  vnriations  which  occur 
both  in  tin;  srvcrity  of  llic  disease-  :nid  in  thf  incality  which  is  first 
iitfiK'kt'd  or  iirinripally  invaded, 

Ali/pii-til  IiijWtiDiiM  nf  llu-  Tliroeil. — In  Bi)nii'  t'ljidemirs  the  Klebs- 
l^ii'flk'r  bacilliiR  R'i'niM  In  ht-  tiir  more-  virulent  than  in  others,  and  in 
sonic  Individuals  it  jinidiKfs  niuili  nion;  scrions  .symptoms  than  in 
others.  Tla'  si-vi  rily  of  the  attack  does  nnf  always  depend  upon  the 
extent  of  the  |)seiidi>-nicmhrane.  In  (.'encnd,  the  severity  of  the  cases 
depends  on  thri'e  faelm-t;:  (1)  the  vinileuee  of  the  liarteria.  (2)  the  local 
resistance,  and  (.'i)  fhe  {.'f'Tienil  ri'slstanre,  A  inimber  of  what  may  bo 
lalled  atypical  cases  have  been  o!jser\'ed  and  carefully  sludied,  especially 
by  Koplik,  in  which  no  pseiido-iiicnibi'ane  was  <letected  and  in  which  the 
innrhid  appcnnnn'es  in  llie  Ihiind  were  those  nf  a  simple  catarrh  or  fol- 
licular timsillilis.  Till-  vinilcrd  Klchs-Ijiclller  haeillus  was  detected  in 
these  cii^crt.  and  oIluT  ilLlliln-n  Infi'i-lcd  by  lliein  presented  the  typical 
loeal  lesiiins  nf  di]>lillicri:i. 

M'lli'pifinl  F'trm"  ••/  lii/i/it/irriii. — In  addllinn  In  lliese  iniid  eases,  the 
Klebs-LncDliT  biuilln^  :il  limes  prodnci-s  a  iimsl  itiali^'iianl  I'orm  of  dipli- 
llieria.  in  iliesi>  lasrs  llir  cliilil  .■itbcr  slinws  a  fairly  mild  fnnn  of  the 
dbpjise  fnr  it  lew  days  and  llien  suddenly  ilevi-lup.f  tltr  scvcif  form,  or  it 
may  be  atlaeked  al  unci'  by  very  si'VcP'  symplnnis.  It  becomes  dull; 
the  letnpenilnre  is  filli.-i-  sii^'lilly  niisi>d  or  nuiy  rise  tu  :WA°  or  40°  C. 
(103°  or  104'^  K).  or  liitrher;  the  ]i3endn-mcnd)rane  spreads  rapidly: 
there  may  be  a  dusky  eillorescence  on  the  skin,  simulating  closely  ttiat 
which  has  been  described  in  the  malipnant  form  of  scarlet  fever.    There 
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niay  also  be  a  purpuric  condition  of  (he  skin.  The  picture  of  these  septic 
leases  is  verj'  ehannlerislic.  There  is  a  peculiar,  sweetish  odor  to  tiie 
breath.  There  are  cyanosis  and  a  marked  waxy  pallor.  There  are 
ht-morrhaiics  from  the  throat  and  nose,  with  a  profuse  muco-purulcnt 
itiscluiivc  froni  the  latter.  The  cervical  j<lands  arc  oflcn  cnonnoiisily  en- 
Bd.  The  membrane  has  been  known  to  uxtend  in  all  directions,  and 
sonrelinips  even  through  the  Eustachian  lubes  to  tiie  external  eare.  All 
iegrees  of  seventy  are  met  with  between  the  mild  and  malignant  lypes 
\ff  diphtheria.  The  membrane,  instead  of  extending  upward  to  tlie  naso- 
pharynx, as  occurs  in  the  malignant  cases  just  spoken  of,  may  spread 
downward,  attacking  the  epiglottis  and  the  larynx,  and  cause  serious 
obstruction.  The  pseudo-membrane  most  connnonly  appears  first  on  the 
tonsils,  thence  spreading  to  the  soft  palate  and  to  the  uvula.  The  disease 
may,  liowever,  begin  in  the  mucous  membrane  of  any  part  of  the  mouth, 
,     nose,  or  tliroat- 

^H  Nosnl  Dipfillienri. — Oipldheria  sometimes  betiins  in  the  nose  and 
^Spreads  no  farther.  Primary  nasal  diphtheria  may  be  either  very  mild  or 
^|rery  severe,  according  to  where  Ihe  membrane  is  situated.  If  the  mem- 
brane forms  in  the  anterior  nares  the  probability  of  absorption  is  reduced 
^to  a  mininumi,  and  there  is  usually  very  lillte  consfilniional  disturbance. 
H^he  cundilion  is  especially  liable  lu  be  overlooked,  as  Ihe  child  for  one  or 
^Hvrn  days  may  show  merely  Ihe  symploms  of  fever,  malaise,  loss  of  appc- 
^lUr,  and  a  di.schan„'e  frnni  Mn'  nose.  On  examining  the  Tifi.*i'  carpfiilly, 
]^howevi-r.  a  pseudii-meiPLlirane  will  olten  be  fotmd.  It  is,  therefore,  very 
^■niporlarit  in  cases  of  this  kinti  tohaveabueleriologlcal  examination  made. 
^iind  ki  isiilale  the  child  until  it  is  determined  that  the  Klebs-Loefller 
inllus  is  not  present,  Tliese  cases  are  a  prolilic  source  of  infection  In  (he 
Inmnumily  at  large,  for  even  when  antiloxin  has  been  given  11  docs  nol  kill 
|he  bacilli,  although  it  may  stop  Ihe  nasal  dischar^re. 

v\ccording  to  McCollom  the  iinporlanee  of  nasal  diphlheria  of  this  type 
Uic  danger  of  communicating  the  disease  lo  others.     The  liislory  of 
many  serious  outbreaks  of  diphtheria  is  due  lo  the  fact  that  some  member 
"^of  a  family  or  some  inmale  of  an  inslilritjnn  has  had  a  profuse  discharjie 
from  the  nose  without  any  cnn^lilulional  dislurbance,  and  has  been  Ihe 

tH'Us  from  which  has  arisen  many  severe  cases  ofdiphtheriu.     This  is  nol 
Uieoreticnl  stalernenl.but  is  the  result  of  experience.    Every  profuse  dis- 
hurge  from  Ihe  nose.  parli<:u!arly  if  Ihere  is  any  exi  orialion  ahoul   Ihe 
lostrils,  should  be  looked  upon  with  suspicion  and  cultures  should  he 
ikpii.     If  adenoids  are  lo  be  removed,  cidtures  should  idways  be  Itikeii 
n^fore  Ihe  .iperatiori  is  performed,  for  it  very  freqnenlly  happens  Ihat  a 
child  who  lias  u  profuse  dischaive  from  the  nose  innnedialely  alter  Ihc 
ybremnvid  of  adenoids  or  the  iibhiliou  ol'  Ihe  Imisils.  has  a  severe  attack  of 
^dlphtlieriii.     If  the  operation  for  dell  jiaiale  is  lo  he  performed,  it  is  still 
morp  iinportiiiit  lo  hike  cultures;  because,  if  then;  are  any  bacilli  of 
diphlheria  in  the  niisnl  discharge,  this  organism  is  sure  to  grow  upon  the 
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rul  surfaros  of  the  nporativu  tract,  and  Uie  patient  not  only  has  an  attack 
(if  dijiliDioria,  wliicli  may  bo  mild  or  severe,  but  also  the  edges  of  the 
wound  slougli  and  render  a  second  operation  much  more  dtfncult. 

A  I'lironic  rhinitis  may  follow  an  attack  of  diphtheria ;  and  on  the  other 
hand  a  ))ulii}nt  witli  a  chronic  rhinitis,  if  exjxised  to  diphtheria,  is  very 
likely  to  (onlrai-t  the  diseuHe.  I^oralory  oxperimeiits  have  shown  con- 
clusively that  the  bacilli  of  diphtheria  will  not  grow  on  intact  mucous 
meinbraiif,  and  Dierefon'  it  is  a  self-evident  proposition  Uiat  all  abnormal 
conditions  of  tlio  mucous  membrane  of  tlic  nose  should  be  corrected,  if 
possible,  by  treatment.  It  is  a  well-known  fact  tliat  diphtheria  is  preva- 
lent in  New  Enj^'land,  and  it  is  reasonable  to  suppose  that  the  frequency  of 
the  disease  is  due  to  the  fait  that  the  mucous  membrane  of  the  nose  and 
throat  of  individual;;  in  this  locality  is  in  a  morbid  condition.  The  charac- 
teristic nasal  voice  of  New  England  proves  the  truth  of  the  foregoing 
statement. 

While  adenoids  may  not  render  an  individual  particularly  susceptible 
to  diphtheriii,  yet,  if  he  contracts  the  disease,  lie  is  much  more  likely  to 
have  a  severe  attack  than  a  person  witliout  these  abnormal  growths.  The 
persistence  of  positive  cultures  after  n'cnvery  from  the  acute  symptoms  is 
very  frei|uently  due  to  this  {ondilion  of  the  naso-pharynx. 

When  the  disease  is  situated  in  the  posterior  nares  and  the  naso- 
plijirynx  is  allecled,  either  primarily  or  secondarily  through  the  nares  or 
the  jiliaryrix,  the  constitutional  symjitoms  are,  as  a  ndo,  marked.  This  is 
in  all  probability  accounted  for  l>y  tlic  great  mass  of  absorbents  in  the 
iiaso-pharynx,  where  absorption  takes  place  so  easily  that  general  septic 
poisoning  quickly  follows  with  often  fatal  result.  In  tliesc  ras^  the  toxin 
j;ener;itrd  is  very  rradily  aljsorbed  and  causes  death  from  its  effects  on  the 
luarl.  Many  palicnts  die  from  unri'cognized  nasal  diphtheria,  because  no 
membrane  is  seen,  and  the  first  indication  of  serious  trouble  is  a  rapid 
action  of  the  heart  known  as  the  bnilt  ilr  galop,  or,  in  some  instances,  there 
may  be  a  slow  pulse,  and  the  i»hysician  is  often  unable,  if  he  does  not 
havr  tin:  idea  of  nasal  diphtheria  in  mind,  to  explain  the  symptoms. 

Ijiii-i/iii/',iI  JUplitlii-riii. — In  some  cases  the  Klebs-Loefller  bacillus  pro- 
duces ils  efli-rts  first  on  the  mucous  membrane  of  the  larynx.  In  these 
cases  the  mucous  membrane  of  the  nose  and  pharynx  may  never  sliow 
any  L'vidcni'e  of  a  psfudo-nienibnunr.  The  first  symptom,  as  a  rule,  is  a 
cougli  of  a  harsh,  rin^jing  nature.  The  temperature  may  or  may  not  bo 
raised.  As  the  toxic  ab?orptii)n  is  sl^,'ht,  on  account  of  the  locality 
afTected,  tlie  constitutional  symptoms  are  correspondingly  mild.  The 
cliild's  symptoms  arc  those  resulting'  from  larynf-'eal  obstruction.  There 
is  ilyspni[>a,  willi  rc'traclion  of  the  intercostal  and  sii|)ruclavicular  spaces, 
and  later  of  tlie  epigiLslriuni  and  the  lower  chest.  This  is  accompanied 
l»y  an  increasing  cyan<isis.  Tlie  child  is  very  restless,  is  forced  to  sit  up 
in  order  to  breathe,  and.  for  the  same  reason,  bends  forward  with  its  head 
back.     In  these  extreme  cases,  unless  relief  is  speedily  afforded,  the  child 
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sntjn  dies  of  silffociiUnn.  In  iuiolh*^  set  of  rases  a  slnwiT  fonn  of  SillTo- 
cation  may  ri.'siilt  from  llie  uxlonsion  of  th(.>  nn-mlirain?  liowiuvarcl  (u  the 
bronclii,  while  iii  still  another  set  death  may  result  from  a  conipliuiliiig 
broncho-])  neumijnia. 

In  diphlhum  of  liiL-  larynx  thera  may  be  laryngeal  stenosis,  and  yi-t 
no  I'nenJjrani;  be  visible,  and  the  cultures  taken  during  life  may  be  nega- 
tivf.  In  nlruost  every  iiistaiu-e,  liowevi-r,  these  cases  are  shown  to  be 
diphtheria  at  the  autopsy.  Streptococci  may  cause  a  membrane  in  the 
air-passages,  but  a  membrane  of  such  an  origin,  as  a  rujf,  is  not  sufli- 
ciently  lough  or  thick  to  unpede  rcspiratioii.  Altacks  of  larj'iigeal  dys- 
pnira  may  occur  very  suddenly,  even  ui  mild  c;ises  of  diphtln^ria. 

ComplicationB  and  Sequels, — ^Thure  are  a  number  of  complications 
which  arise  in  diphtheria  besides  those  of  laryngeal  stenosis  and  cardiac 
weakness.  The  most  serious  of  these  are  broncho-pnewmonia  and  n-ciite 
ntjihrith. 

Lun?. — The  form  of  pneumonia  which  complicates  diphtheria  is 
broncho-pnt-uitionia.  which  is  produced  not  only  hy  Ihe  Klebs-Loofder 
bacillus,  hiiL  by  pyogenic  cocci  which  have  been  inspired.  Broncho- 
pneumonia is  most  frequent  and  most  falal  in  laryngeal  cases  winch  have 
been  ojieniled  upon. 

Kidney. — ^Albuniimiria  is  so  commonly  met  with  in  boUi  the  mild  and 
Uie  severe  cases  of  diphllieria  that  it  should  bo  considen>d  as  a  part  of  the 
disease  rather  than  ns  a  complication  :  as  a  rule,  Ihe  greater  the  amount  of 
alhunnnnria  the  more  severe  Ihe  case.  When  acute  nephritis  complicates 
diphtheria  it  is  not  usually  accompanied  by  oedema  or  anasarca. 

Ear, — Secondary  diphtheria  of  the  ear,  caused  hy  the  excursion  of  the 
specific  organism  from  the  throat  to  the  nasal  passages,  and  thence  to  the 
ear.  Uirough  the  Eustachian  tube,  occurs  very  frei]ueiilly,  and  hnproper 
methods  of  treatment,  such  as  unwise  irrigation,  increase  the  danger  of  ear 
complicatinns.  Feeding  through  Ihe  nose,  according  to  McCollom,  as  in 
cases  of  inlubation,  frequently  causes  ofilis  media,  aijd  allhougii  in  certain 
nire  cases  is  advisaljle,  in  the  majority  of  cases  it  is  belter  lo  resort  to 
(r9o|iliu«eiil  (ceding  or  to  Ihe  Cassetbcrry  method. 

The  bacilli  of  diphtheria  frequenlly  runiuin  for  a  long  time  in  the  aural 
(lisclmr^c, although  they  may  not  ^ve  rise  to  any  symplonis.  In  many  in- 
stunci-fi.howi-vcr.a  liacillus  rnorpln 'logically  n-sendiliiigthc  bacilltisof  diph- 
tlicria  K  found  in  IJiis  disctmrge.  This  oi^nism  has  been  very  frei|Uently 
mistaken  for  that  of  diphtheria.  Its  life  history  is  entirety  dilTercnt  from 
lliid  of  Ihe  tiacillns  of  diphtheria.  It  is  very  doubll'ul,  if  proper  care  is 
taken,  if  a  iialient  with  the  bacilli  of  diphtheria  in  the  ear  can  commuincale 
the  disease  to  others.  The  conditions  are  entirely  ditTerent  when  a  pulieni 
has  llm  bacilli  of  diplilhcria  in  the  nose  or  in  the  Uiroat. 

Among  the  mure  coiiniion  sequeJie  are  stvomlurt/  umuuia  and  chroitie 
luuo-fthitriiiiyriil  ralitrfh.  The  most  common  and  serious  sequela  r»f 
diphtheria  is  a  jtrriithmi/   HnirkU,   with    its  uccompanyiiig  jiara/i/*iii. 
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This  paralysis  oflen  does  not  appear  until  convalescence  has  been 
established,  perhaps  in  the  third  or  fourlh  week  from  the  time  of 
the  attack.  It  may  show  itself  in  the  form  of  a  palatal  paralysis 
of  such  an  extent  as  not  only  to  cause  a  nasal  voice,  but  lo  allow 
the  pjLssjiin.'  of  tliiids  thniiiKli  the  nose.  The  child  inuy  die  of  inanition 
from  inability  In  swallow,  and  may  ji'tiiiirc  t»i  bu  fed  with  the  head  low- 
ered or  by  the  stomach-tube.  Inability  lo  read,  dilated  pupils,  and  double 
vision  may  arise  from  ocular  paralysis.  Then>  may  also  bo  a  more  gen- 
eral distribution  of  the  paralysis,  the  child  only  being  able  to  raise  its 
head  or  move  Hs  limbs  to  a  limited  exiciil.  Again  there  may  be  a  pe- 
ripheral neuritis  with  marked  pain.  In  the  more  severe  cases  the  lower 
extremities  are  affected,  and  the  knee-jerks  an*  absent.  When  the  limbs 
are  involved  the  electrical  reactions  are  the  same  as  in  peripheral  neuritis 
from  other  causes. 

DuGNOsis. — The  local  lesions  produced  by  the  Klebs-Loeffler  bacillus 
may  be  merely  a  catarriial  inflanmiation  or  those  of  a  follicular  ton- 
sillitis. All  such  conditions,  therefore,  should  be  looked  upon  with  sus- 
picion until  the  alisence  of  the  Kiebs-Loefiler  bacillus  has  lieen  demon- 
strated t)acieriologically.  Although  a  membranous  larj'ngitis  may  be  due 
to  other  causes  than  the  Klebs-l^ettler  bacillus,  yet  this  is  so  rare  that 
every  case  of  primary  membranous  laryngitis  should  be  considered  to  l>e 
diphtheria  until  it  has  been  proved  that  it  is  not.  A  decbivc  diagnosis  of 
diphtheria  in  any  case  can  only  be  made  by  delemiinhig  the  presence  of 
the  Klebs-Lnefller  t»icillus. 

Recognizing  that  the  same  pseudo-membranous  condition  in  the  tturoat 
may  occasionally  be  product^d  by  pyt^enic  cucii  as  well  as  by  the  Klet)s- 
Loefller  bacillus,  the  clinical  diagnosis  of  a  typical  case  of  diphtheria  is 
often  dillicult.  A  provisional  diagnosis  of  diphtheria  should  be  based 
upon  the  appeanmce  of  the  throat  of  a  |)seudo-ini'nd)rane  which  usually 
appears  first  on  the  tonsils,  and  has  a  lendency  lo  spn-ad  lo  the  uvula, 
soft  palate,  and  pharjnx.  When  in  addilion  U>  this  a  nasal  discharge 
is  present,  and  the  glands  of  the  ne<:k  are  muirh  enlarged,  a  picture  is 
presented  which  is  not  shown  by  any  other  disciise.  The  most  common 
dillicLilty  met  with  clinically  is  in  distinguishhig  belwccn  cases  of  acute 
follicular  tunsillitis  and  diphtheria.  In  taking  a  culture,  as  has  been 
pointed  (»ut  by  AlcCollom,  a  source  of  error  in  results  is  that  the  swab  or 
platiuuiii  needle  Ls  rubbed  over  the  surliu-e  of  the  menjbrane,  a  locality 
wheiv  (he  oi^gjmisni  is  most  likely  to  die.  The  edg.>  or.  it'  possible,  the 
undiT  surface  of  the  membrane  are  the  proper  placfri  from  which  to  take 
cultures.  Cultures  should  also  be  taken  from  the  secretions  of  the  moutli 
and  from  the  nasal  discharge.  Antiseptic  gargles  and  a))plicaltons  should 
not  be  used  a  short  time  bef()re  the  culture  is  taken. 

Etilorescences  of  urticaria  and  various  forms  of  erj-thema  may  follow 
antitoxin,  and  even  ecchymoses.  Eillorescences  may  occur  resembling 
scarlet  fevnr  and  measles,  oflen  so  closely  that  the  most  careful  examina- 
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^Kiii  and  cuiisiUfratioii  of  Ihe  symptoms  are  necessary,  aiid  eren  then  tlu' 

^PfTcTential  diagnosis  is  oflen  impossiblr.     Scarlet  fever  is  differentia  led  by 

Uie  presence  of  fever,  voniiliny,  and  the  cliarafteristit:  appearance  of  Ihe 

toat  and  lonjtue  ;  nieasle^s  by  ttie  absence  nf  catarrlial  syniplnnis  and 
m  llie  fad  IIjhI  llie  uiiljliixili  eflloreyeence.  ari  a  rnle.  iirst  appears  on 
extremities,  Tlie  eillorescence  from  antitoxin  may  for  a  few  days 
render  Ibe  pjilienl  tiiii'oniforiable.  l>nt  llie  symptoms  pass  oil  just  as  an 
uriiupria  does  wben  resuHing  from  one  of  its  exciting  causes, 
^P  Phoososis. — Diphtheria  is  an  extremely  falal  disease,  especially  in  tlie 
septic  and  obslrnulive  cases.  The  mortality  varies  decidedly  in  dilfen-nt 
jidcmii'S  and  according  lo  Uie  agi\  The  mortality  is  greatest  in  cluldren 
llder  two  yeai's  of  age,  but  has  been  lessened  in  cases  in  which  the  anti- 
^xin  Irealmeiit  has  been  thorougldy  used.  In  the  acnte  stage  death  may 
.■nr  either  from  laryngeal  stenosis  or  by  tlic  toxin  generated  from  Uie 
>wth  of  the  Ijaiillus,  In  the  later  stages  or  during  eonvalescenre  it 
»y  be  i]iie  h)  tlte  action  of  Ihe  toxin  on  the  nervous  centres.  Thus  parol- 
^.s  of  Ihe  pnenmo^stric  nen'e  with  obstinate  vomithig  and  heart  failure 
;i  freqiieid  cause  of  death,  occnrring  during  apparent  convalescence. 
lie  symptoms  which  make  the  prognosis  especially  unfavorable  are  the 
[tension  of  liie  nii-tnhrdnc  to  the  naso-pharynx  or  the  larpix,  prafuse 
UU£al  disdiarge,  marked    septic    odor,  extensive  glandular   enlai^emenl. 

tniorrhage  from  the  nose  or  into  the  skin,  a  liigh  grade  of  albuminuria, 
iHicho-inionmouia,  and  a  weak  heart.     Morse,  in  an  extensive  study  of 
«e  leiieoeytosrs  of  diphtheria,  has  shown  Ihat  il  has  no  prognostic  value, 
coses  of  post-diphtheritic  paralysis  the  prognosis  is  good,  as  Ihey  almost 
invariably  recover.     The  prognosis  in  alt  cases  of  diphtheria  is  uncertiun 

fd  should  be  given  with  eauUori,  and  no  ease  of  chphlheria  should  be 
iisidorL'd  benign,  for  at  times  in  certain  nnid  cases  serious  symptoms 
paralysis  may  arise,  and  deatti  from  heart  failure  is  liable  to  occur  at 
y  stage  of  Ihe  ihsea.sc.     A  child  who  has  had  di|»hlheria  is  liable  to 
sulTer  from  Ihe  deleterious  effects  of  the  disease  for  moidhs  and  even 
IK.     Before  aiilitoxin  was  used  the  mortality  from  diplilheria  in  the 
ly  Hospital  was  50  per  cent.     Since  its  use  hi  a  sfries  of  4500  cases  in 
diphtheria  wards  of  the  Boston  City  Hospital  the  njortality  has  been 
luced  to  13  per  cent.,  and  when  Ihe  moribund  cases,  which  numbered 
^9,  by  which  are  meant  those  dying  within  Iweidy-four  hours  alter  ad- 
sion  lo  the  hospital,  are  deducled  Ihe  mortality  was  about  10  per  cent. 
Prophylaxis. — All  patients  with  diphtheria  should  be  isolated  until 
iB  Klebs-Loefller  bacillus  has  disappeared  from  the  nose  and  throat.     The 
me  when  this  occurs  varies  from  a  few  days  lo  a  number  of  weeks. 
I  In  order  further  to  protect  tlie  community,  all  cases  of  sore  Ihroat 
lould  be  c-xanuned,  and  if  the  Klebs-Loelller  bacillus  is  found  the  patient 
lould  be  isolated.     It  is  especially  necessary  lo  carry  out  this  precaution 
I  schools,  where  the  conditions  are  so  favorable  for  the  spread  of  the 
■ease. 
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The  Ihroats  and  noses  of  all  i>crsniis  exposed  to  diphtheria  or  caring 
fur  di|>hthcrilic  patieiits  slioulil  l>e  ropealudly  fxamincd  fur  tlie  Klebs- 
Loefller  bairillus.  and  if  this  Is  found  thoy  sliould  be  ffven  immuniung 
diisi's  iif  antitoxin,  tin-  aniount  and  frcqueni-y  (»f  the  doses  to  be  modified 
as  our  knowlodp*'  inrn-asi*.  If  liio  Klebs- Ijoeffler  bacillus  is  found  in 
tlieso  individuals,  tlioy  shuuld  bo  isolated  »n  lung  as  the  bacillus  is  pres- 
ent. To  shorten  Iho  jierind  of  iKiilatiun,  inild  aaliseptic  gargles  or  douches 
should  bo  cinployod.  It  is  very  important  to  keep  the  teeth  in  good  con- 
dition as  a  pmphylai-tic  nieasun-.  as  well  as  the  nnicous  membrane  of  the 
nose  and  Ihmal.  Whether  the  isolalion  of  healthy  persons  who  have  the 
Klebs-Lnofller  Imcllliis  in  their  Ihroat  or  nuse  is  advisable  or  not  is  still  a 
mooted  ipiestion.  Much  confusion  has  arisen  because  of  the  so-called 
pseudo-diphllioriticr  bacillus.  The  weight  of  evidence  at  present,  however, 
goes  to  show  that  it  does  not  exist,  and  that  the  bacteria  described  are 
merely  Klebs-Looftler  bacMli  of  diniiinshed  virulence.  At  any  rate,  even 
if  the  psoudo-dijihthcritie  bacillus  exists,  it  is  so  rare  that  it  may  be 
safely  excluded  in  clinical  work.  The  tut  thai  Ihe  Klebs-Loefller  bacilli 
found  in  healthy  throats  may  nut  be  virulent  is  nut  an  argument  against 
isolation,  because  it  is  well  known  that  a  non-virulent  form  may  become 
virulent  when  lransfem<<]  to  a  <l)fferent  soil.  pAaniinaticms  of  many 
lii-althy  throats  have  shown  that  the  Klehs-I^ocnier  bacillus  is  a  very  rare 
iidiabitaiit  of  the  normal  throat,  and  that  when  it  is  preseid  diphtheria 
oflen  develops  later.  Theoretically,  therefore,  although  it  may  be  impos- 
sil)le  or  inadvisablo  practically,  it  would  seem  wise  to  consider  the  Klebs- 
Loeftler  bacillus  virulent  until  it  has  been  proved  to  be  non-vnrulent,  and 
to  consider  its  iin'sence  a  source  of  danger  to  the  community  until  it  is 
proved  not  to  be. 

When  an  indiviilual  has  been  exptised  to  the  conta^um  of  diphtheria, 
inimuni/ation  can  be  accomplished  by  the  injecliDH  of  antitoxin  in  doses 
varyint;  according  to  the  age.  Thus,  at  six  months  Hie  immuniiui^  dose 
for  infiinls  is  OOO  units,  anil  for  older  children  l:*(i()  units.  The  immuiii- 
zatioii  lasts  for  from  Iwenty-eight  to  thirty  days. 

The  prni'tice  of  inmumi/atlon  of  hosjiilal  palieids;  to  prevent  outbreaks 
of  rliplithoria  has  proved  highly  successful,  \l  the  Children's  Hospital, 
from  May  1,  1«!I7  to  Odober  1,  li)0.'»,  Ui/iiry  patients  were  treated,  and  at 
the  Infants'  Hospital,  from  February  1.  llion,  lo  October  1,  1905,  1276 
cases  were  treated.  During  thi'se  years  no  case  of  dii)lilheria  broke  out  in 
till-  warden.  It  has  been  onr  custom  to  give  5(iil  unils  to  infants  and  101)0 
lo  l."j(Hl  to  ihildnMi  (luce  in  three  weeks.  Xo  serious  results  have  en- 
sued from  this  praclice.  ITrticarial  rashes  and  occiusional  cases  of  mild 
cellnlitis  have  been  the  only  nniilcasant  cfl'ects  nolif'ed. 

The  length  of  time  before  a  child  who  has  had  diphtheria  may  cease 
lo  be  a  source  of  contagion  should  be  determined  by  three  consecutive 
negative  cultures  fnmi  the  nose  and  throal  with  Iwenty-four  or  forty-eight 
hour  intcnals. 
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^M     Tne  preatest  care  should  bi.'  taken  botii  by  !hc  pliysidan  and  the  nurse 

^ftot  lo  become  infected  themselves  by  tjie  secretions  from  the  mouth  and 

nose  of  the  patient.     Especial  care  should  be  taken  to  avoid  getlitig  these 

tL-retions  into  Ihe  eyes.  It  is  probable  that  with  extreme  care  Ihere  is 
l  much  danper  of  tlie  spread  of  diphtlicria  in  a  household,  as  we  know 
tendency  is  not  to  disseminate  itself  in  the  surrounding  atniospliere, 
hence  it  is  likely  that  with  proper  precautions  it  can  be  confined  to  the 
room,  in  whicli  the  child  is  sick,  and  that  if  the  epidemic  extends  beyond 
_tliis  room  it  has  been  carried  directly  by  the  hands  or  clothing  of  the 
Burse  or  physician. 

The  room  should  be  cleared  of  hangings  and  all  slulTed  funiiture.  car- 
pels,  and  clothes.     The  hands  of  Uie  attendants  slmuld  be  disuifecled. 
No  handkerchiefs  should  be  used;  pieces  of  cotton  cloth,  which  can  be 
destroyed  by  fire,  are  to  lie  preferred.     Discharges  should  be  disinfected 
with  carbolic  acid  1  to  20;  niaitre-sses,  blankets,  and  utensils  should  be 
eteamed.    The  floors  and  woodwork  should  be  washed  with  corrosive 
sublimate  1  to  500.     Books  and  toys  should  be  destroyed,  as  there  is  no 
jWay  of  disinfecting  these  articles.     Upholstered  furnitiuv  should  be  iju- 
tiersed  in  boiling  naphtha  for  two  or  three  hours.     The  boiliny-|ji)int  of 
naphtha  is  7E).4°  C.  (I7h°  F.),  and  is  lower  than  the  nielting-pohit  of  glue. 
_Tlie  vapor  of  formaldehyde  is  one  of  Ihe  most  valuable  gVrniirides.     (ien- 
eral  disinfection  of  tlie  room  is  described  in  the   disinfection  of  scarlet 
ever,  page  55S.     Pure  air  and  plenty  of  sunlight  are  the  most  effective 
pmiicides.     It  is  important  to  isolate  doubtful  cases,  especially  when  Ihe 
lyniptonis  are  associated  with  a  profuse  nasal  discharge. 

Treatmkst. — The   treatment  of  diphtheria  consists  (1)  in  attending  lo 

'the  hygiene  and  to  measures  directed  to  the  general  condilion  ;  {i)  in  the 

administration  of  remedies,  either  by  the  skin  or  by  the  mouth,  to  combat 

BUie  toxin  which  is  producing  the  constitutional  symptoms;  (3)  in  local 

applications  to  the  nose,  throat,  or  larj'nx ;  and  (4)  in  opE^ralive  measures 

^to  relieve  obstnictlon  in  the  larj'nx. 

B       General  Hygiene. — One  of  the  most  important  parts  of  the  treatment 
of  diphtheria  is  the  management  of  the  room  in  which  the  patient  is  kept 
during  the  progress  of  the  disease.     It  is  known  that  pathogenic  organ- 
isms, such  as  the  Klebs-Loefller  bacillus,  do  not  thrive  where  they  are 
exposed  lo  sunlight  and    fresh   air.     The  room  should   therefore  be 
thoroughly   ventilated,  and  fresh,  pure  air  should  be  allowed  to   come 
continuously  into  it.     It  should  also  be  one  which  has  a  sunny  exposure. 
^B       Stimvl')/!on. — In  any  treatment  directed  to  the  cure  of  diphtheria  in 
young  ctiildren,  we  must  remember  that  tJie  disease  is  so  exhausting  that 
i^lhe  treatment,  as  a  rule,  should  be  forced  upon  the  cliild  as  little  as  pOBsi- 
^■le.     Any  physical  exhaustion  produced  by  ihe  treatment  is  lo  be  con- 
sidered serious  in  young  children.     Diphtheria  is  such  a  depressing  ilis- 
^ease  that  alcohol  should  be  given  from  the  onset,  and  the  amount  should 
^■>e  relatirely  lar^e.     Either  whiskey  or  bmndy  are  valuable  BUmuUnts. 
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For  a  child,  one  or  two  years  old,  it  is  well  to  begia  with  7.50  c.c.  (2 
drachnis)  vvery  four  hours,  \vatcliui^  the  pulse  and  general  condition. 
When  then'  arc  indications  of  be;nniiin^  heart  failure,  digitalis  is  indicted 
early  in  the  disease,  and  str}'clininc  later.  When  there  is  collapse,  nitro- 
glycerin should  be  given.  Atropine  is  recommended  as  sometimes  giving 
great  relief  wlien  much  mucus  collects  in  the  air-passages. 

The  following  table  has  been  arranged  to  show  the  small  and  large 
doses  of  digitalis,  strychnine,  nitro-glycerin,  and  atropine,  which  may  be 
used  at  ditlerent  ages : 

TABLE  RS. 


**w. 

Tincture 
DldtftlU. 

strychnine. 

Nllro-Gljceria. 

1  per  <'ent.  colutton. 

(I  mlnlm~,l,gnln.) 

Atroptne. 

SltDimi. 

Gmlii. 

Minima. 

OiaJn. 

3  iiiuntliK. 

r'„'"    i 

itfOIi    ^'    TOuK 

AtoA 

tAb  •«  lAl 

I)  months. 

At.,  i 

tAi  t"   jio 

.Vf*  A 

tAb  toiAf 

E>  TlintlUlr^. 

1   1<>  1 

tAb  t"  ji« 

A  i-i"* 

iA«  "o  Ttr 

12  months. 

1  '"1! 

lis   "•   sJ* 

A  t-  i 

tA»  to   tJi 

a  viMiv. 

1   l'>2 

lie   '"  xiir 

l".  to    J 

Ti»   to  lif 

3  yean;. 

!  t..'! 

lie   t"   Tox 

A'"  i 

>}>   to   ,1, 

4  \it  10  yinirs. 

1   til  '■ 

:So-    "'      li 

!  >"  i 

ih  to   tIb 

10  tiJ  12  yputs. 

;i    1.1  X 

-litf   >"     .'.. 

\     Inl 

»i»-t»  tJ* 

Serum-Therapij. — The  trcalnieiit  which,  according  to  our  present 
knowledge,  is  most  etticacious  in  diphtheria,  is  essentially  comprised  un- 
der siTUni-lherapj". 

Ity  SLTUi;i-lliera|»y  is  meant  the  Ircutmenl  of  the  disease  by  uijectuiy: 
into  Ihe  jjalient  the  situiii  iif  an  amiiiui  which  hits  been  rendered  immune 
to  the  special  disease  which  is  bciii||r  treated  by  moans  of  inoculation 
with  the  toxin  of  that  (iisrasc.  The  scnnn  taken  from  the  animals  which 
have  been  reiidered  immune  to  diphtheria  has  been  called  the  antitoxin 
sennn.  The  sernni  can  be  injected  under  the  skin.  The  place  selected 
should  always  be  one  on  which  pressure  is  not  exerted  when  lying  in 
bed. 

The  dose  of  aniitoxin  scrum  of  diphtheria  shtjuld  be  from  1000  to 
;KXK)  unils,  according  to  l!ie  aj^e  of  the  child  and  the  severity  of  the 
disease.  McCoUoni  pretei-s  the  use  of  from  4n(»0  to  8000  units.  The 
unit  is  the  same  in  all  reliable  pre|jaralion:i. 

The  l>cne(icial  results  of  antitoxin  are  decidedly  greater  if  the  iiget- 
tion  is  made  in  an  early  stage  of  the  disease  than  if  later,  although  even 
when  administered  late  in  the  disease  it  sometimes  produces  wonderfully 
curative  elTects.  When  given  early,  within  the  first  forty-eight  hours  of 
the  disease,  even  when  the  membrane  is  spreading  rapidly,  and  inflam- 
ination  of  the  glands  with  gencnd   p;yi*li'mic   poisoning  has  taken  place. 
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one  injection  will  often  arrest  the  disease.  When  improvement  does  not 
take  place  within  six  or  eight  hours,  a  second  dose,  and  if  necessary  a 
larger  one  should  be  used.  Thus,  if  the  dose  was  2000  units,  alter  eighi 
hours  a  second  dose  of  2000  or  3000  units  should  be  given,  the  latter  in 
tlie  more  severe  cases.  In  those  very  severe  cases  even  much  larger 
doses  may  be  given  and  at  shorter  intervals. 

B  The  signs  by  which  we  know  that  the  antitoxin  serum  has  produced 
a  beneficial  result,  are  indicated  by  the  improvement  in  the  general  con- 
dition of  the  palient,  and  the  efl'ccl  of  the  antitoxin  on  the  pseudo-mem- 

Hlrane,  which  is  characteristic.  The  dose  should,  therefore,  be  repealed 
if  llie  general  condition  and  the  throat  do  not  improve  in  eight  hours. 

*lf  at  the  end  of  twenly-four  hours  the  membrane  has  not  begun  to  roll 
Up  at  the  edges,  and  the  cervical  glands  have  not  diminished  in  size,  and  if 
a  profuse  nasal  discharge  with  a  septic  odor  is  present,  a  (hird  dose,  and 
perhaps  a  fourth  or  fiflh  dose,  may  be  required.  When  the  antitoxin  has 
produced  its  characteristic  effect,  the  pseudo-membrane  besides  rolling  up 
at  the  edges,  ceases  to  spread,  whitens,  shrinks,  shows  a  line  of  demarka- 

Ktion,  and  usually  within  the  next  three  or  four  days  becomes  detached 
from  the  mucous  membrane. 
The  temperature  sometimes  rises  after  the  injection  of  antitoxin,  and 
in  a  few  days  falls  to  Hie  nonnal  by  lysis.  In  the  more  severe  cases  a 
ui  single  injection  of  the  serum  does  not  work  so  quickly.  In  these  cases 
^■lio  temperatm-e  lalls  usually  by  lysis  alter  ttie  sct^ond  or  third  dose,  and 
^The  pulse  becomes  normal  two  or  three  days  after  the  temperature  has 
^fallen.  The  irr^ularilies  of  llie  pul.se  are  not  so  frequent  in  diphtlieria 
^Binec  the  antitoxin  treatment  has  been  employed. 

Antitoxin  does  not  seem  to  destroy  tlie  bacilli  in  diphtheria,  but  to 

have  some  special  action  on  the  tissue-cells.    If  the  cells  have  been  much 

damaged  they  do  not  respond,  and  this  is  an  ai^gument  in  favor  of  the 

early  administration  of  antitoxin.     The  antiloxin,  however,  is  not  able  to 

combat  complications  referable  to  secondary  infection.      It  is  not  a  faut 

that  since  antitoxin  has  been  used  the  type  of  diphtheria  epidemics  has 

been  less  virulent,  as  has  been  su^ested. 

^m       The  pains  which  occur  during  the  course  of  diphtheria  are  probably 

^■brms  of  neuritis,  and  not  the  result  of  the  antitoxm  which  has  bran 

^BiTen.     The  later  forms  of  neuritis  which  occur  two  or  three  months  after 

^^le  disease  has  run  ils  course  have  nothing  to  do  with  the  administration 

of  antitoxin.     The  arthralgia  and  eflloresconces  wiiich  occur  during  the 

disease  may  arise  from  the  antiloxin,  but  are  never  serious,  and,  although 

the  number  of  cases  of  neuritis  arising  in  Ihe  course  of  diphtheria  since 

the  use  of  antitoxin  is  greater  than  before  its  use,  they  are  rarely  of  a 

severe  type,  and  seldom  need  cause  any  great  amount  of  anxiety.     Out 

^■ofonc  million  cases  in  which  injections  of  antiloxin  were  given,  only  five 

^■deutlis  were  reported  which  could  be  attributed  to  the  efTects  of  the  an'i- 

^Roxin. 
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Aibuniimiria  is  one  of  the  most  constant  symptoms  of  diphtheria. 
McCollom  haii  the  urine  tested  in  two  hundred  cases  before  the  adininis- 
Iration  of  antitoxin,  and  in  only  ten  cases  was  the  amount  of  albumin  in- 
creased artfr  tlie  administration  of  antitoxin,  and  these  ten  cases  were  of 
a  severe  type.  There  was  no  reason  lo  suppose  that  the  antitoxin  had 
anything  to  do  with  the  increase  in  the  albumin.  It  is  lo  be  noted  Mial, 
according  lo  Bajjinsky's  observations,  nepliritls  may  occur  in  mild  cases 
of  dipblheria  as  well  as  in  si-vere  cases. 

Aniiloxin  has  no  influence  in  preventing  the  taler  symptoms  of 
paralysis  and  cardiac  failure,  excepting  as  a  prophylactic  when  il  is  given 
early. 

When  there  is  a  concurrent  infection  Ihe  antitoxin  serum  is  less  effec- 
tual, as  it  does  not  counteract  the  toxin  absorption  due  to  bacteria  other 
than  the  Klcbs-I,oeftler  bacillus.  It  is  not  safe  to  assiinie,  however,  dial 
there  is  a  concurrent  affection  because  other  bacteria  are  found  in  the 
throat.  When  the  larynx  is  involved,  willi  accompanying  stenosis,  the 
antitoxin  serum  is  found  to  be  very  valuable,  and  has  reduced  the  number 
of  operative  cases.  The  aniiloxin  has  been  found  to  have  but  litlle  effect 
upon  Ihe  lenglh  of  lime  which  the  bacteria  remain  in  the  throat  after  the 
disappearance  of  the  membrane. 

Antitoxin  should  be  freely  used  in  diphtheria  of  the  eye.  The  pupils 
should  be  dilated  with  atropine,  and  Ihe  eye  irrigated  with  a  2  In  4  per 
cent,  solution  of  boric  acid.  The  child,  as  soon  as  possible,  should  be 
placed  in  the  bands  of  a  skilled  oculist. 

At  the  South  Department  of  the  Boston  City  Hospital,  in  16,000  cases, 
all  of  which  had  on  an  average  at  least  two  injections  of  antitoxin,  no 
bad  results  were  re])orled,  and  one  patient  had  52,000  units  of  antitoxin 
given  to  her  and  was  discharged  well. 

In  connection  with  the  antitoxin  treatment  no  especial  drugs  given 
internally  by  the  mouth  are  indicated.  Of  course,  symptomatic  treatment 
of  any  kind  is  not  contra-indicated. 

Technique  nf  AnfUoxin  Jiijfction. — A  sterilized  glass  syringe  should  be 
employed,  and  the  needle  should  be  comparatively  small.  The  part 
to  be  injected  should  be  thoroughly  sterilized  with  corrosive  sublimate. 
The  anterior  surfaces  of  Ihe  thigh  or  the  laleral  surfaces  of  the  buttocks 
are  convenient  sites  for  injecting  Ihe  antitoxin,  A  needle  previously 
sterilized  by  boiling  should  be  plunged  into  the  tissues  and  the  injection 
made  slowly.  II  is  a  wise  precaution  to  use  a  short  piece  of  a  sterile 
rubber  tubing  to  connect  Hie  needle  with  the  syringe  in  order  to  lessen 
the  danger  of  having  the  needle  broken  by  the  slru^h-s  of  Ihe  patient. 
The  place  of  puncture  should  then  be  closed  wilh  sterilized  gauze  and 
collodion. 

Lociil  Trealmriil. — The  local  troalment  of  diphtheria  consists  in  thor- 
ough cleansing  of  the  mouth  and,  in  rare  and  unusually  excessive  obstruc- 
tion, of  the  nasal  passages  with  warm  non-irritaling  solutions,  such  as 
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normal  salt  suliilion  or  boracic  acid  4  per  cent.     All  strong  and  irritating 

r plications  to  ttie  lliroat  in  diphtheria  are  harmful. 
In  the  Soulh  Department  of  the  Bo.sloii  City  Hospital  irrigation  of  tJio 
throat  is  the  routine  tivatnicnl,  arid  only  in  special   cases  is  irrigation 
Jlinmgli  the  nose  indicated.     This  is  in  order  to  avoid  thu  passage  of 
Phild  infi'ctt.'d  by  bacteria  into  the  nasal  end  "f  the  Enslacliian  tube,  which 
might  produce  infection  of  the  ear. 

Considerable  suffering  is  at  times  occasioned  by  the  enlargement  of  the 
emcal  glands.     These  are  best  Ircaied  with  flaxseed  or  ice  poultices, 
le  former,  however.  ha,s  a  tendency  to  produce  su]>|)uration,  and  the 
lller  in  most  rases  is  the  best. 

When  it  is  deeiued  advisable  to  use  inhalations  of  vapors  iu  stenosis 
the  lar>-nx  the  following  method  may  be  employed,  but  it  must  be  re- 
lembcR-ii  that  the  child  should  not  be  kept  in  this  almospliere  continu- 
ously, and  should  be  watched  carefully  to  see  if  it  is  speedily  relieved  of 
■le  stenosis ;  for  if  it  is  not,  the  continuous  inliaiation  of  steam  in  the 
comi>aratively  small  area  of  breathing-space  whii'h  exists  in  the  lent  that 
Js  used   for  tliis  purpose  may  of  itself  be  detrimental  to  the  tliild's  re- 
Hjvery,   from   lack  of  sutHcient  oxygen.     When   tracheotomy  has  been 
performed  an  atmosphere  of  steam  is  especially  valuable.     Dr.  McCoI- 
lom's  experience  at  the  South  Department  of  ttie  City  Hospital  is  fJrnt 
the  tent  need  never  be  used,  and  that  it  is  belter  lo  intubate  at  once. 
^     TliG  tent,  as  described  by  Dr.  Norfhrup,  who  has  used  it  so  extensively 
^a  tlie  Will  an  1 -Parker  Hospital  iu  New  York,  contains  about  fitly  cidiic 
fijct  of  air.     To  e.Ui-mpurue   a  teiil,   a  sheet   is   thrown  over  supports 
HKive  the  cril)  and  allowed  lo  fall  over  the  four  sides  of  the  crib.     The 
Ttiain  point  is  to  have  a  fairly  large  and  light  enclosure.     The  apparatus 
for  furnishing  the  steam  nuisl  be  free  from  the  danger  of  upsetting  ami  of 
pelting  the  tent  on  lire.    When  there  is  a  mild  form  of  laryngeal  stenosis, 
steam  should  be  only  nioderately  used,  as  the  debility  following  a  steam- 
illi  is  oflen  great,     yomcliiiies  the  sleain  will  give  more  relief  wlieu  il  is 
edicated,  but  ttiis  is  now  considered  very  doubtful. 

Opfrntirc  Trfii/iiirnI :  Tiittilintlon ;  7'riirhfotnniii, — When  the  antitoxin 
3es  not  relieve  ttie  symptoms  of  stenosis,  and  when  the  progressive 
^spmiMi  is  not  quickly  controlled  by  steam,  it  is  well  not  to  delay  openi- 
live  interference.  In  laryngeal  stenosis  operative  interTerenc'e  is  ili- 
uinded  by  intubalion  or  Iracheulomy,  The  indications  ai'e  marked 
jpra-ilavicular,  sub-slemal,  and  lateral  thoracic  retradiuns  lasting  for 
I'o  or  three  hours  and  apparfiilly  increasing  in  severity,  a  cyanotic  liu<- 
'the  skin,  either  wilh  or  without  such  retraction,  great  restlessness,  dila- 
Ition  of  the  al;i-  nani.  anil  failure  nf  strength,  even  if  Uie  other  symptoms 
re  not  int^n-asirig  or  are  absent. 

The  foll<iwi[ig  is  Ihe  lechniipie  of  intiilKilinii:  The  patient  L"  wTappi-d 

nnly  in  a  bhmkel,  so  lliat  he  rarmot  move  his  nmis,  and  lln-n  phned  in 

kliurizontal  position,  with  the  head  sliglitly  raised.     The  mouUi  is  lidd 
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opt-ii  by  Ihe  pat?.  «'illi  ils  jaws  rt'sling  un  tlie  molar  leeth.  The  gag" 
should  be  on  IIji'  It-ll  sir!^.  Care  uiiisL  be  lakeii  iiol  lo  have  the  cheek 
injured  by  llie  (ra^r.  and  s|iecial  pains  inuat  be  taken  to  prevent  its  slipping. 
The  head  should  bi>  sd'udiod  by  the  iis^jstanl  who  Imlds  Ihe  gag.  Thf 
operator  lakis  Ihe  iiitrodiieer  in  Ihe  right  hand,  with  the  index-finger 
around  the  hook  on  Ihe  under  surface  of  the  handle,  (he  loop  of  silk 
passing  over  his  Hllle  (iiif^er,  and  his  thumb  n'slin(.'  on  the  hullon  on  the 
upper  surface  of  the  handle.  The  index-ftnfrer  of  the  lefl  haii<)  is  then 
passed  down  lo  the  epiglottis,  which  is  hooked  forward ;  Ihe  lobe  is  then 
passed  inio  Ihe  moulh,  with  the  handle  well  down  on  Ihe  chest  of  the 
[jalieiil:  when  the  epi^-lotlis  is  reached  by  the  point  of  tlie  lube,  the 
handle  sliould  be  jfiveo  an  abrupt  liirn,  p^n  as  lo  bring  llie  lube  mto  a 
vertical  position.  As  soon  as  the  tube  is  well  in  the  larynx,  the  button 
on  the  handle  should  i»e  pushed  forwani,  diseng^ng  Ihe  obturator,  which 
nuist  now  lie  removed,  and  Ihe  lube  pnslie<l  into  position  by  the  iiidex- 
tinger.  The  loop  of  silk  is  passed  about  the  ear  and  the  gag  removed. 
If  the  lube  is  in  the  larynx,  Ihe  ]ialient  will  immediately  begin  lo  congh 
with  a  peculiar  sound,  which,  lo  be  appreciafed,  must  be  heard.  If  the 
breathing  becomes  easier,  if  the  cyanotic  hue  disappears,  if  the  retracUon 
of  the  thoracic  walls  diminishe,s,  if  Ihe  loop  of  silk  does  not  shorten,  we 
may  be  ;issured  liiat  the  tube  is  in  the  larj'ux. 

After  becoming  satisfied  that  the  operation  has  Iwen  properly  per- 
formed, the  gag  is  inserted  a  second  time,  Iho  index-finger  placed  on  the 
head  of  the  lube,  and  one  strand  of  Ihe  silk  loop  cut.  so  that  it  can  be 
removed.  U  should  be  especially  emphasized  that  the  (Ingerof  the  oper- 
ator must  be  a  continuation  of  the  posterior  wall  of  Ihe  larynx,  that  the 
turn  should  he  abrupt,  and  (hat  no  force  must  be  used.  If  the  lube  is  in 
the  iTsophagus,  no  cough  will  be  heard;  there  will  be  no  relief  in  the 
breathing;  (he  silk  loop  will  commence  to  shorten  as  the  tube  passes 
downwar*l. 

In  certain  instances  intubation  does  not  give  relief,  and  tracheotomy 
must  be  done.  If  the  tiUie  becomes  clogged  by  membrane,  as  is  some- 
times the  l',^al■,  it  irmsl  be  immcdialeiy  removed.  The  MrsI  sleps  of  an 
extraction  are  similar  to  those  of  an  introduction.  The  extractor  is  passed 
into  the  lumen  of  the  tube  and  the  lever  on  the  handle  pressed  so  as  lo 
open  the  jaws,  and  the  tube  extracted  by  a  reverse  of  the  movements  in 
introduction.  Sometimes  there  is  considerable  dilficulty  in  extraction,  but 
by  patience  and  gentleness  the  end  can  be  accomplished.  If  the  child 
coughs  up  and  then  swallows  the  tube,  Ihe  accident  may  cause  consider- 
able annoyance  to  ttie  physician,  yet  it  is  not  of  serious  import,  for  experi- 
ence has  shown  thai  the  tube  is  passed  by  the  rectimi  in  from  twenty-rour 
to  forty-eight  hours,  without  causing  discooifort.  No  definite  rule  can  be 
given  regarding  the  length  of  time  that  the  patient  should  wear  the  tube, 
it  is  well  lo  remove  it  at  tlie  end  of  the  tiitrd  or  fourth  day,  but  it  is  fre- 
quently necessary  immediately  to  reinsert  it.     In  some  instances  three  or 
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extractions  and  mtroduclions  may  be  required.     Tiie  must  favorable 
ses  are  ttiose  in  which  the  child  coughs  up  the  tube  at  the  end  of  tlic 
third  day,  and  does  not  require  reintubalion.     Relief  should  come  in  live 
minutes.     A  child  which  has  been  intubated  needs  more  careful  watcli- 
inf;   llian   one  in  whom    Imchcotuniy   has  been   perfonned,  as  the  acci- 
dents following  intubation  occur  more  suddenly  and  are  more  difficult  lor 
nurse  to  meet. 
O'Dwyer's  tubes  are  preferably  used  at  Wie  Soutli  Department  for  the 
purpose  of  intubation. 

Tracheotomy  should  be  perfonned  if,  alter  iiitubalion.  relief  of  liie 
kreaMiing  does  not  come  even  when  the  tube  lias  been  removed  and  re- 
iinccd  again.     U  m  extremely  rare  for  tracheotomy  to  succeed  when  in- 
tibalion  has  failed. 

Feeding. — After  intubation  the  administration  of  food  is  olteu  dilli- 
^ull,  and  various  methods  can  be  employed.      (Esophageal  feeding  is  the 
ifest  way  of  administering  food,  and  is  one  of  the  important  poinU  to 
remembered  when  intubation  bus  been  perfornieil,  bul,  as  lias  already 
pen  mentioned,  in  nasal  feeding  there  is  considerable  danger  uf  producing 
irrilation  in  the  middle  ear,  nol  always,  iLOwever,  from  the  Klebs-LoefHer 
leillus.     The   method  of  fi'eding  with  Ibe  head  lowered  (Casselberry)  is 
at  devoid  of  danger,  from  the  possibilily  of  inhalation  pneumonia  follow- 
ing inspired  particles  of  food.     Nutritive  enemala  of  peptonized  milk,  wilh 
stinmlanls.  may,  when  retained,  bo  an  important  adjunct  lo  the  Irealment. 
Enemata.  however,  are  not  often  retained.     Digitalis  in  Ihe  enemala  may 
^■^  used  in  cases  in  which  licart  failure  is  present. 

^V      Tfiihiu'nt  I)/  .Sw/iiW"-.     In  the  treatment  of  post-diphtherilic  jiaralysis 
^Btrj'i-hnine  is  the   iiio.'it  valualile  drug.      When  lh<'rc  is  marked   palatal 
^baralysis  o'sopliageal   feeding  is  exceedingly  important.     Klectncity,  espe- 
cially faradisni,  is  also  indieated.     Secondary  anjwnia  should  be  Ireated 
flhe  usual  way,  ^vitU  iron,  a  carefully  regulated  diet,  and  by  general 
liene. 


■ot 
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INFLUENZA  (LA  GRIPPE). 

ETioLOGt, — Influenza  is  an  acute,  highly  infectious  disease.    According 

to  Leichtenslem,  there  are  two  forms  of  influenza.     One  form,  which  is 

known  as  rjiiJanii'  Injtucnzd,  is  a  pandemic  disease,  caused  by  PfeilVer's 

Jjacillus,  and  characterized  by  great  rapidity  of  exlension,  varying  symp- 

a  special   tendency  to  attack  Ihe  respiralorj'  mucous  inembratius, 

acute  onset,  a  high  degree  of  inft-clioii.  and  a  lendency  lo  become 

idemic  during  a  succession  of  years  after  its  llrst  epidemic  outbreak  in  a 

community. 

^K      The  second  form  is  the  connnon  endemic  or  painido-ii^uenxn,  or  catai^ 

^Hhal  fever,  the  etiology  of  which  is  unknown. 

^H    IscoBATios. — The  period  of  incubation  is  short,  being  usually  under 
^Bur  days.     One  attack  does  not  protvcl  IWmi  anuUicr. 


StMPTOMS, — ^The  onset  of  inniienza  is  usually  very  acute,  and  the 
symptoms  iire  variable.  At  tjities  they  are  the  same  in  children  as  in 
adulle,  bill  in  infants  and  young  children  Ihe  symptoms  are  often  not  bo 
severe  iis  in  the  ailult,  althonyh  th'-y  vary  in  dill'erent  epidemics.  It  is  a 
characlerislic  of  eiiidoimu  irilluL'iizii  fiiat  it  lias  no  distinct  group  of  syiiip- 
lonis  of  its  own,  Ttie  symptoms  arc  cliielly  a  catarrhal  afTecfiun  of  Uie 
nose  and  thnial,  and  frt-HiuiMitly  nf  the  brnuchi.  Tliese  symptoms  in  young 
cliikirfii  ar<'  ai'iompaJiii'd  oviil.'iitly  by  gnat  discomfort,  at  limoa  amount- 
ing to  pain,  in  the  ltml>s  and  btpdy,  allhough  on  account  nf  the  age  of  the 
jialicrit  it  is  inipoasiblo  to  di'liTinine  whether  muidi  pain  is  present 
Sometimes  the  only  marked  symptom  is  a  heightened  and  irregular  tem- 
perature, with  marked  apalliy,  and  Ihi;  disease  may  be  so  slight  as  to  be 
recognizable  only  during  an  epidemic.  In  older  children  the  syuiptonis, 
although,  as  a  rule,  not  of  so  severe  a  type  as  in  adults,  are  at  times  quite 
serious,  especially  if  conlinnons  vomiting  occure.  Su-vere  headache  and 
delirium  are  present  in  some  cases,  and  extreme  emaciation,  out  of  pro- 
poriion  to  tlie  fever  or  to  the  murltid  conditions  delectable  on  iihysJcal 
I'xaminatiou.  Severe  symptoms  connected  with  tiie  larynx  and  the 
lungs  may  also  arise  and  rapidly  disappear. 

In  young  infants,  even  when  no  complications  arise,  the  apatliy  and 
prostration  may  become  extrt^ine,  and  deaili  take  place  seemingly  Ironi 
the  overwiieiming  intensity  of  the  infection. 

In  addillnn  to  the  coniplicafiuns  already  mentioned,  various  forms  of 
pDloresceuies  may  appear  on  the  skin  and  render  the  liiagnosis  more  dilTi- 
cult.  There  is  a  tendency  to  llie  development  of  tuberculosis  afler  influ- 
enza. Relapses  and  reium-nl  attacks  an-  nnl  uncommon,  and  it  should 
be  remembei-ed  that  a  reinrecliiMi  at  times  seems  In  take  place  in  Uie  sick- 
room. Out  of  a  large  number  of  cases  in  ihildn'Ti  examined  by  .Schloss- 
mann, albuminuria  occurred  in  eight  per  cent.,  but  nephritis  was  rare. 
.\ii/emia  is  a  conimon  sequela  in  young  chiidri'n.  Leucocytosis  hi  un- 
coinplicaled  inlluen/a  is  not  present.  Tlie  nieidal  disturbances  so  com- 
mon in  adults  and  multiple  neuritis  are  not  marked  sequelie  in  children. 

Variatio\s  is-  Tvpr  of  the  Disease, — It  is  now  generally  recognized 
tiiat  there  are  dislinct  t)'|jes  of  the  disease. 

Respiratory  Typo, — In  Ihb,  the  most  common  form  of  the  disease, 
the  influenza  bacillus  may  attack  any  part  of  the  resj'tralory  tract  fi«m 
tlie  nose  to  Uie  pulnionar>'  alveoli,  the  symptoms  increasing  in  severity 
accorduig  as  the  latter  are  approached.  In  Ihe  milder  forms  there  are  the 
usual  symptoms  of  acute  conza,  fever,  and  headache,  but  these  symptoms 
are  accompanied  by  a  far  greater  degree  of  prostration  than  is  met  with 
in  the  ordinary  attacks  of  catarrhal  rhinitis.  These  milder  cases,  without 
complications,  may  last  only  a  few  days;  the  temperature  is  usually  mod- 
erate 38.2°  to  3(t.4°  C.  (1U1°  to  103°  F.),  but  the  prostration  is  marked. 
An  annoying,  persistent  cough  is  commonly  present. 

This  form  is  sometimes  much  intensilled,  may  last  longer,  liave  a 
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Hiigher  temperafure,  and  show  a  gn;ater  tendency  to  conipiicatione,  espe- 
cially in  the  devdopnient  of  otitis  media  aJid  cer\'ital  adenitis. 
I      In  another  set  of  cases  of  the  pulmonary  type,  the  disease,  instead  of 
relrot^radirig  steadily,  progresses,  bronchitis  develops,  and  the  accompany- 
ing delirium  and  extreme  prostration  may  simulate  typhoid.     This  bron- 
chitis has  no  especial  peculiarities,  but  in  youn^  children  it  assumes  at 
limes  a  very  intense  grade,  reaching  the  finer  bronchi  and  producing 
^anosis  and  asphyxia. 

In  certain  instances  an  influenza  pneumonia  develops,  depending 
either  on  the  Pi'eiffer's  bacillus  or  on  a  mixed  infection.  This  pneumonia 
is  usually  lobular,  although  rarely  lobar.  Generally,  there  are  small  areas 
of  broncho-pneumonia  dillusely  scattered,  and  oflen  giving  rise  to  no  olher 
physical  signs  than  scattered  moist  rales.  The  sputum  in  these  cases  of 
influenza  broncho-pneumonia  is  never  "rusty,"  but  is  muco-purulent 
and  generally  of  a  greenish-yellow  color.  A  di%'nosis  can  be  made  by 
finding  the  infiuenza  bacilli  in  large  numbers  within  the  polynuclear  leuco- 
cytes. The  resolution  of  such  a  pneumonia  is  prolonged,  ending  by  lysis. 
This  class  of  cases  is  ver>'  serious,  and  much  of  the  mortality  of  epidemic 
influenza  arises  from  tliese  pulmonary  complications.  The  broncho-pneu- 
monia is  of  the  ordinary  type,  although  possibly  more  irregular  tlian  in 
other  cases. 

Pleurilis  may  occur  in  the  course  of  influenza,  but  is  rather  rare; 
rhcn  present,  however,  it  is  apt  to  become  an  empyema. 

Nervous  Type. — In  cerlain  cases  (here  may  be  no  catarrhal  symptoms 
but  nen^ous  symptoms  of  the  niosl  varied  forms.  Pains  in  all  parts  of  the 
body  and  limbs,  cerebral  symptoms  simulating  meningilis,   convulsions, 

ielirium,  ojiisthotonos,  symptoms  simulating  pneumonia  without,  however, 

le  physical  signs  of  that  disease,  or  a  typhoid  condition  with  weak,  rapid 

pulse,  a  temperature  of  40.5"  to  41.1°  C.  (105°  to  106°  F.),  and  im^u- 

larity  of  the  heart.    All  tliese  severe  and  alarmuig  symptoms  may  pass  off 

in  two  or  three  days  and  leave  no  trace  of  any  of  Ihe  simulated  diseases, 

although  the  resulting  prostration  may  last  for  a  long  period. 

K       G-ftHtro-Bnterio  Type. — In  tliis  form  of  the  disease  the   prominent 

^■ymptoms  are  nausea,  vomiting,  abdominal  pain,  diarrhcea,  and  a  lea- 

^Hency  to  collapse. 

^M      The  spleen  is  enlarged  in  a  certain  number  of  cases,  and  this,  according 
"to  Osier,  depends  on  the  uitensily  of  the  fever.    These  symptoms  may  last 
only  two  or  three  days,  and,  as  a  rule,  are  not  followed  by  an  unfavora- 
Hble  resulL 

H  Febrile  Type. — The  temperature  in  influenza  is  very  variable,  and.  as 
^htated  by  Osier,  may,  nnth  its  accompanying  prostration,  be  the  only 
^Busnifestation  of  the  disease. 

It  may  be  remittent  and  associated  with  chills,  or,  on  the  otlier  hand, 
may  lie  of  a  continued  lype,  antl  so  pnilonged  as  to  simulate  lyphoid  fever. 
DuuNOsis. — ^The  diagnosis  of  epidemic  influenza  is  oden  ditlicult,  un- 
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less  induenza  is  present  in  the  conimunity,  and  is  tn  be  made  by  the  care- 
ful elimination  of  other  diseast-s,  and  the  dutedioii  of  PfeilTer's  bacillus, 
either  m  the  secretions  of  the  nose  or  in  the  sputum.  The  profound 
prostration  out  of  proportion  to  the  intensity  of  Ihe  dbease  is  of  great 
diagnostic  value.  In  the  early  days  of  the  disease  it  is  otlLn  impossible 
to  differenfiate  fW)m  pneumonia,  malaria,  the  acute  exanthemata,  and 
meningilis,  but  later  the  dilTerenlial  diagnosis  is  made  by  the  disappear- 
ance of  the  especial  symptoms  of  these  diseases,  and  Ihe  failure  to  find 
their  special  infecting  organisms.  The  diazo-reaction  is  absent  in  influ- 
enza. 

PaoGNosis. — ^The  disease  in  itself  is  not  dangerous,  but  complications 
are  especially  liable  lo  arise  and  make  the  prognosis  much  more  serious. 
These  complications  are  very  numerous.  They  may  be  meningitis,  otitis, 
lleo-colitis,  broncho-pneumonia,  and  lobar  pneumonia.  The  most  com- 
mon and  daogerous  complication  of  influenza  is  pneumonia,  wliich  is 
usually  a  broncho- pneumonia,  and  is  of  serious  import,  especially  if  the 
child  is  debilitated  at  the  time  of  the  attack  by  some  previous  disease. 
The  broncho-pneumonia  of  inlluenxa  is  of  more  serious  import  than  that 
arising  from  other  causes,  with  the  exception  of  infections  due  to  tubor 
culosis  or  diphlheria. 

Trkatment. — In  the  treatment  of  epidemic  influenza  in  infants  and 
children,  small  doses  of  phenacetine  or  anlipyrin,0.06  gramme  (1  grain), 
once  in  three  or  fnur  hnnrs,  wilh  ten  or  fiftpen  drops  of  brandy,  seem  to 
yield  as  good  results  as  any  other  mode  oftreatmenl.  Majjy  of  ttie  other 
derivatives  of  coal-tar  and  salicylic  acid  we  have  used  wilh  much  relief  of 
symptoms.  Wlien  there  is  severe  and  continuous  vomiting,  small  doses 
of  iced  champagne  by  llie  mouth,  enemata  of  bromide  of  potassium,  and, 
if  necessary,  hydrate  of  chloral,  are  indicated.  The  child  should  be  kept 
in  bed  and  isolated.  The  bronchial  and  nasal  secretions  should  be  disin- 
fected. Stimulants  are  especially  indicated  when  pneumonia  is  present, 
and  strychnine  is  valuable  as  a  heart  slimulant.  A  high  temperature,  ner- 
vous and  gastro-cnteric  symptoms,  should  receive  the  appropriale  treatment 
as  in  other  diseases.  When  the  convalescence  is  prolonged,  especially  if 
the  case  has  been  one  of  the  pulmonary  type,  or  when  there  is  a  tendency 
lo  tuberculosis  or  to  a  recurrence  of  the  attack,  a  change  of  climate  is 
decidedly  indicated  and  is  frequenlly  beneficial.  Tiie  diet  should  be  milk 
and  beef  tea.  Careful  feeding  is  very  important  after  an  attack  of  inQuenza. 
as  there  is  often  left  a  tendency  to  infantile  atrophy. 

During  lite  epidemic  of  influenza  which  occurred  in  Boston  in  1891,  we 
had  under  our  care  at  the  Infants'  Hospital  seven  Infants,  varying  in  age 
from  a  few  months  to  one  and  a  half  years,  all  of  whom  had  epidemic 
influenza.  Pneumonia  occurred  in  two  of  the  cases,  and  in  both  of  these 
the  infants  died.  The  following  charts  {Charts  13  and  14)  sliow  the  tem- 
perature of  these  cases  during  the  course  of  the  disease,  and  the  rise 
when  the  infants  were  attacked  with  pneumonia. 
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H  Another  case  of  influenza  was  complicated  ou  Uie  eleventh  day  of  the 
disease  by  a  lobar  pneumonia- 

H  The  infanl.  Bixleen  manlbs  alJ.  was  allarked  wilh  caUnhal  symptonta  of  Itie  ikmb 
«nd  Ihroal,  a  slight  cougli,  and  a  tempernlure  of  40.6'  C.  (105°  F.),  The  respira- 
tiona  were  only  slightly  jitcrea^ircl ;  the  yaXae  vina  rapid.  XolhSng abnormal  was  found 
on  phjrsieal  esaminnUqn.     The  infaDt  wac  V017  fn-tful,  kaH  aa  app«<lle,  criwl  inoei- 
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eantt)',  mid  sei'mpd  lo  have  cimsideraWe  diBComforl.  On  the  ninth  daj  frnrn  the  onset 
of  the  altiift  Ihe  lemperUiire  Ml  lu  89.1'  C.  (102.5'  F.),  and  on  the  following  dity  to 
38.6°  C.  (101.5°  F.).  On  llie  eveiiiim;  of  this  day  Iht^  infiinl,  who  hud  hp^un  tn  be 
tiriglit'T  and  In  nolie>'  lis  playlhiiigs.  afculii  fiei^nii'd  v--ry  sick.  !>»  n'spirilionx  in- 
ewasi'd  ill  fri'ijiii'ii'')'.  IIii'r>'  was  motion  of  the  al:e  ii.isi.  and  th'"  ti-iniH-rLiliire  rose  to 
40.)*'  (.'.  (10.'>.4''  F.).  On  Ihe  following  day  the  lenijjerature  Trll  in  llie  morning,  hut 
bfgnn  lo  ristf  in  the  evening,  and  by  the  iied  dajr  had  reached  41.0°  C,  (105. 8"  F.). 
On  this  day.  the  Uiirleenlh  from  the  lietciniiing  uf  the  atbiek  and  the  third  from  tile 
fresh  invasion,  marked  (liiliies^  was  delei'ted  In  the  right  lower  l>ark,  with  bron- 
chial ri'Hpiratiun  and  iiL<T>'a4i'd  larlile  and  viH'ikl  freiniliiti.  Thl»  area  uf  flatness  in- 
crert.'ied.  and  finally  involved  tlif  whole  lower  hil>e  of  Ihe  rlijht  luni;.  On  the  fourth 
day  of  tills  new  iiLvasion  llio  ii'mper.ilnre  fell  lo  H8.8°  C.  (102°  F.)  ;  on  the  following 
day  it  rose  lo  39."  t'.  (103.5°  F.)  in  tlie  eveidnit,  and  in  Uie  next  two  diiye  grudunlty 
fell  to  37.2»  f.  (It9<'  F.).  On  the  followin,i:  day  it  rose  lo  88.0"  C.  (101.5°  F.).  and 
in  Ihe  next  forly-eiKhl  hours  fell  (iradiially  lo  a(>.t!°  C,  (98°  F.).  At  lliis  lime  the 
diihiess  l>egan  lo  di.Hniipear,  moisi  riles  appeared,  the  infanl  beeamf  niiieh  better,  and 
in  a  few  days,  allhough  vry  w.-ak,  seemed  bright  and  well,  and  Ihe  pbysiml  signs  in 
the  lung  bad  entirely  disiippeiired. 

Chart  15  shows  the  leniperalnre  diiring  ten  days  of  tlie  influenza,  wberi  a  lobar 
pneumonia  appeared  and  r.m  a  coiirae  of  five  days,  alter  whirh  tlie  temperature  pnidu- 
ally  fell  to  Hie  nonnal  point.  It  is  jiossihle  thai  this  ciise  was  one  ofpnennionia  from 
the  beginning  of  the  iitlauk.  linl  it  showed  nil  lln'  c-hararlerislic  symptoms  of  epidemic 
iMdneiiia,  and  no  flalness  w:is  found  in  Uie  lung  until  the  infanl  hud  apparently  re* 
rovered  from  ilH  intluenza. 


MALARIA. 

Malaria  is  an  infi'dioiis  iliseasf,  tmnaniitled  frfnii  aii  infected  human 
bi'ing  by  nicaiis  of  mosquitoes  of  the  genus  anopheles  to  another  human 
bi'injj.     There  niiiy  be  oIIkt  snuni-s  of  infi-ction  imt  yi't  ilflennineil, 

Utioiajijv. — The  spi-cilit  int'ection  of  malaria  is  primarily  shown  In  Die 
blood  in  liie  form  of  lertain  micro-organisms  which,  like  the  amtrba  cnii, 
lielon^'  lo  Ihe  class  of  protozoa  and  irihabil  the  blooil  of  Ihe  infi-clfii  imii- 
vidiial.  The  miern-ortranism  of  malaria  has  nul  been  found  in  any  ]>nr\ 
of  Hie  body  except  in  the  blood  ami  within  the  blood-vessels,  ami  inularia 
inay  therefore  justly  bi-  said  lo  be  a  disi-iise  of  the  blood. 

Thi-  work  of  Ross.  ("irasHi,  Bitrnanii,  Raslianeili,  Daniels,  and  Koeh  has 
shown  that  Ihe  most  iru]itirlant  and  very  jirobiUily  the  only  manner  of 
infection  ill  malarial  fevi-r  is  through  the  bites  of  mosquitoes  of  the  i/mim 
initiubrU-x.  which,  will)  man,  fonn  Hie  retrular  Itosis  of  the  parasite.  The 
malarial  parasite,  like  Ihe  coecidia,  has  been  shown  to  possess  both  an 
asexual  and  a  sexual  cycle.  The  sexual  cycle  lakes  place  in  the  human 
body  and  ends  in  segmentation,  each  segment  attacking  a  new  red  eur- 
pnsde.  and  beginning  again  a  new  cycle  as  a  fresh  young  parasite.  Cer- 
laiii  bodies,  however,  when  they  reach  full  development,  do  not  undei^o 
^egjnenlalion.  These  are  the  large,  full-growTj,  sometimes  wnjngly  .ailed 
"extra-cellular  bodies"  of  the  tertian  and  quartan  parasites,  and  the 
crescentic  and  ovoid  forms  of  the  fpslivo-autuninal  parasite.  When  a 
mosquito  of  tlie  genus  anopiieles  biles  an  infected  human  being,  certain 
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[of  Uii-sc  forms,  llie  niali'  oleiiienls,  develop  tiagella  in  the  sloniaeh  of  the 
Bioaquito,  Tht;  fl(^>-lia  altafk  and  fecundate  the  female  forms,  which 
penetrate  into  the  museiilar  coat  of  the  wall  of  the  mosfiuito's  stomach 
mi  then:  imdeiyo  dcvelopnieid.  Afler  seven  days  tiicse  bodies,  which 
ndrude  from  tlie  extortml  wall  of  Ihe  iiiosqttito's  sh)inar.li,  rupture,  setliuj; 
■e  great  numbers  of  small  spindle-shaped  structures,  which  accumulate  hi 
le  venenn-salivary  ^darids  of  the  mosquilo.  Wlien  such  a  mosquilo  Ijifes 
utain,  these  bodies  are  iiitroductMl.  Each  one  of  these  is  equivalent  to 
mc  of  the  si-^ments  of  the  asexual  cycle,  and  is  ready  to  attacic  a  new 
>d  blodd-corimscle  and  pursue  a  shuJIar  cycle. 

In  tills  euuntr)'  there  exist  several  varieties  of  anopheles,  one  of  which. 

If  itnophflat  quailnmaeitlatvii^  has  been  shown  by  Thayer  and  Wooley  to 

[ft  as  an  intermediate  tiost  fur  the  parasite.     It  is  not  yet  settled  whether 

the  anopheles  can  cihlaln  the  pai-aaite  from  other  sources  than  from  man, 

allhongh  it  seems  jirnbaliii.^  that  tiiis  is  not  the  ease. 

I  The  facts  which  so  far  liave  been  accmnulated  in  Ifalj-  and  in  this 
country  appear  to  show  that  the  first  cases  in  the  spring'  and  early 
SUTnmiT  are  n.dapses.  Witli  tlie  appeaPduce  of  mosquitoes  of  tlie  genus 
anopheles,  which  oecur^  probably  in  July  or  August,  according  to  the 
part  of  tlie  country,  the  spread  of  the  disease  be[rins,  the  fresh  cases 
arising'  as  a  result  of  liie  transference  of  the  infection  from  relapses.  The 
disease  gradually  increases  during  tlie  season  in  which  the  anopheles 
nnnils,  only  lo  dimiuisli  atraiu  with  the  frosls  and  the  disappearanee  of 
lis  lype  of  inosi[uito.  The  ordiuarj'  housi-  njosquiloes,  which  we  see  in 
iiost  of  our  cities  and  towns,  excepting  in  the  very  malarious  dislriels, 
do  not  belong  to  Hit-  h-mnful  class.  They  belong  to  Hie  genus  ch/cj-. 
The  main  dill'erences  between  the  culex  and  Uic  anoplieles  are  readily 
ladc  out.  In  Uic  lirst  i)lacc,  all  tlie  comnion  forms  of  culex  which  we 
e  have  wings  free  from  marking,  beyond  the  ordmary  vehis.  M\  Uiree 
rarieties  of  anopheles  positively  known  in  lliis  country  have  spotted 
The  most  importaid  and  Binq)le  distinction,  however,  Is  Ihc 
manner  in  which  these  varieties  of  uiosquiloes  sit  on  the  wall.  The 
inlex  sits  on  the  wall  with  its  body  parallel  to  the  surface  to  which  il  is 
ttacheil  and  tlLc  jiosteriur  |mir  of  legs  ndsed  over  its  back.  'I'he  ano|di- 
;fs,  on  I  lie  otiicr  hand,  sits  with  its  body  slicking  out  from  the  wall  at  an 
angle  of  forty-live  di-gR-es  or  greater,  with  Itie  posterior  pair  of  legs,  which 
aT'-  very  long,  ri'Sluig  against  Ihe  wall  or  hanging  down.  When  such  a 
Biasquito  is  sitting  on  the  ceiling  he  looks  often  as  if  he  were  hanging 
pom  his  proboscis.  This  distinction  is  readily  made  out  by  any  layman, 
ttie  aiioptn.-les  and  culex  iire  repn-senled  in  Folate  XV.,  opposite  page  884. 
H  third  point  is  the  difVeroric^'  of  the  mouth  paiis.  The  ordinary  house 
■noflqiiito,  the  culex,  has  a  single  long  probo.scis.  at  the  root  of  which  are 
Iwo  little,  short,  stump-like  processes,  Ihe  palpi.  In  the  anopheles  Uiese 
nilpi  are  uf  a  length  almost  equal  to  the  proboscis,  so  that  on  su|>crlieial 
ixaniiniition  the  rnusquito  looks  us  if  he  hud  three  probusrides. 
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Ttie  frequency  of  malaria  in  infants  and  yonng  children,  which  \ias 
been  recognized  for  a  good  while,  has  been  strikingly  brought  out  by 
Koch's  studies  in  Java.     This  frequency  is  in  all  probability  in  part  dusfl 
(o  the  well-known  fact  thai  very  young  children  are  especially  snliject  to 
niosquilo-biles.     A  rather  interesting  jioint  in  coujiettion  with  lliis  is  that 
Koch  uses  the  presence  or  absence  of  malaria  in  infants  as  an  index 
to  wliether  a  district  is  or  is  iiut  nmlarioiis.     In  adiiils  il  is  always  pos 
sible  that  the  disease  may  have  been  imported.     Infants,  however,  havi 
usually  accjuired  the  disease  al  home.     The  proportion  of  cases  in  infants 
appears  to  he  greater  ttian  at  any  other  a^e.     When,  then,  the  infants 
are  free  from  malaria,  or  occasional  cises  occur  among  adults,  it  is  prot 
ably  safu  to  .say  thai  the  disease  is  imported. 

The  genus  of  this  parasite  may  be  contained  in  the  blood-plasma, 
in  the  substance  of  tlic  er>'thro(.->'tes.     The  name  pliutmodium  has  been' 
given  to  the  germ  found  in  the  red  blood-disks.    According  to  Thonipsonj 
in  acute  paludisni  (malarial  fever)  the  ptasmodiuni  is  found  in  the  fomiH 
of  amceboiJ  bodies,  occupying  a  place  in  a  certain  number  of  (he  ery-^ 
throcytes  or  adhering  to  them.     These  bodies  derive  pigment  (melanin), 
from  the  eryttirocytes,  and,  aller  undergoing  a  certain  degrtw  of  develo 
ment,  increase  in  size  al  Ihe  expense  of  the  en,-tlirocytcs.    They  an-  foun^ 
to  contain  this  pigment  in  distinct  granules  and  rods.     They  vary  in  size, 
and  some  are  as  large  us  the  erythrocytes.     They  are  at  first  colorle 
and  transpareiil.  and  at  tlie  lieipht  of  their  development  they  undergo 
segmentation.     This  amceboiJ  form  uf  the  parasite  is  Ihe  one  commonly 
found  in  what  is  designated  as  the  tertian  variety  of  malaria,  and  is  th 
most  common  of  all  Ihe  known  forms  of  the  parasite  of  malaria. 

In  addition  to  these  ainojboid  fomis,  crescentic  shapes  of  the  germ,  ac 
cording  to  Ihe  investigalions  of  L^averan,  are  common  in  the  blood  of  certai 
types  of  paludism,  irregular  fonns  of  llie  disease,  and  malarial  cachexia. 
Like  the  amoeboid  forms,  they  are  transparent  and  colorless,  exci'pt  for 
the  pigraerit  granules  wiiich  tliey  contain  in  their  centres.  Thi^y  art'  larger 
than  the  amceboid  forms,  are  much  more  rare,  are  much  less  affected 
by  the  action  of  quinine,  and  are  one  fonn  of  the  if^ivo-afiUimnoi, 
variety. 

Councilman  desi  ribes  flagellate  bodies  as  being  most  commonly  found 
in  blood  which  has  been  aspirated  from  the  spleen ;  and  in  acute  cjises  o 
malaria  Ihey   may  sonielinies  appear  in   olher  silualioiis.     They  exhibi 
from  three  to  eight  vibrating  cilia. 

It  is  still  a  mailer  of  dispute  whether  Ilic  plasmodium  malaruf  is  poly- 
mori»hous  and  thus  may  produce  Ihe  different  types  of  malaria,  nr 
whether  there  are  certain  distinctly  separate  organisms  to  which  the  name 
Plasmodium  malaris  is  applied. 

There  is  no  doubt  that  Iwo  distinct  forms  of  parasites  of  malaria  can 
be  diagnosticated  by  the  appearance  of  the  plasmodium  hi  tlie  blood,  and 
that  these  two  forms  can  be  separated  clinically. 
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Golgi  is  the  investigator  who  lias  inosl  clearly  shown  that  there  is 
more  than  one  parasite  of  malaria,  whiie  L.averan  is  the  exponent  of  the 
polymorphous  theory. 

The  malarial  parasite  may  be  most  simply  and  surely  found  by  exami- 
nation of  a  fresh  unstained  specimen  of  blood.  A  small  drop  of  fresh 
blood  is  placed  on  a  glass  slide  and  covered  with  a  cover-glass,  making  a 
v..-ry  Ihiii  layer,  and  examined  with  an  oil-immersion  lens.  The  slide 
and  cover  miisl  be  perfectly  clean  and  dry.  Dried  and  stained  specimens 
are  only  to  be  used  when  an  examination  of  fresh  blood  is  impossible. 

There  are  definitely  three  varieties  of  the  malarial  parasite,  tertian, 
(liuirtan,  and  teiftu'o-auhimnal.  The  ifslivo-autumnal  is  usually  associated 
with  paroxysms  occurring  about  forly-cighl  hours  apart ;  these  paroxysms, 
however,  being  considerably  longer  tiian  those  in  tertian  or  tjuartan  fever, 
\'er>'  commonly,  however,  owing  to  multiplicity  of  groups  of  parasites, 
the  fever  is  irrey;ular,  remillent,  or  continuous.  The  relation  of  these 
three  varieties  of  trialarial  ]>arasiles  to  the  periodicity  of  the  disease  is 
shown  in  Talile  59,  on  pa(jc  479. 

The  Urtian  jjaranile  iirst  appears  in  the  red  blood-corpuscles  as  small 
hyaline  bodies  with  amceboid  movements.  It  increases  in  size  and  de- 
velops fine,  dark,  pigment  granules,  which  are  In  constant  motion,  due  to 
llie  ainieboid  contractions  of  the  protoplasm  of  the  individual  parasites. 
The  red  cells  which  contain  them  become  slightly  enlarged  and  gradually 
dcoolorizi-d.  Each  parasite  when  fully  grown  nearly  fills  the  red  corpuscle. 
In  the  stage  of  segmenlalion,  which  occurs  at  Ihe  time  of  the  paroxysm, 
fifleeii  or  twenty  segments  appear,  which  invade  fresh  red  corpuscles,  and 
begin  the  cycle  again  as  hyaline  bodies. 

The  quartan  puniirltr  resembles  the  tertian,  but  its  amoeboid  move- 
ments are  slower,  the  pigment  granules  are  coarser,  darker,  and  less  active, 
the  full-grown  oiganism  is  smaller,  and  the  red  cell  in  which  the  organism 
develops  becomes  somewhat  shrunken  idiout  the  parasite,  and  of  a  deeper, 
old-brass  color.     II  segments  into  only  five  or  ten  parls. 

The  (telivo-^utumnal  panixite  is  smaller  than  the  otliers  and  contjiins 
less  pigment.  The  coqiuseles  containing  them  become  shrunken  and 
brass-colored.  About  a  month  after  the  onset  of  the  attack,  character- 
istic crescentic  or  ovoid  bodies  appear,  which  have  coarse  pigment  granules 
clumped  in  the  cenli-e.  Kliig'-llato  forms  of  Ihe  tertian,  quartan,  and 
lestivo-autuiiinal  parasites  may  appear.  The  segmentation  of  the  organ- 
tem  is  alwa>'s  coincident  with  the  paroxysms,  and  Ihe  interval  between 
Uie  part>xysms  \s  cliaracteriKed  by  a  distinct  and  early  stage  of  develop- 
ment uf  the  jiarasites. 

The  tertian  form  is  the  one  which  is  by  fer  the  most  common  in  this 
part  of  the  country,  and  the  one  which  is  most  inlluencod  by  the  admin- 
istnttion  of  quinine,  Ihe  other  form,  represented  by  the  quartan,  being 
peculiarly  dillicult  to  manage  with  quinine.  In  young  infants  the  tertian 
form  in  its  quotidian  variety  is  met  with  most  commonly.     In  older  chU- 
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dren,  in  our  experience,  il  is  Ihe  pure  ferlian  Ihat  is  most  common, 
will  be  noticed,  on  examining  the  (able  on  page  479,  that  Uie  quartan,, 
form  of  paJudism  can  never  represent  by  its  intervals  and  iMiroxysms  th< 
pure  tertian  Torni. 

Patholouicae.  Anatomy. — There  are  no  especial  diltorences  betiveou  H 
palbplogifal  lesions  found  in  t)ie  malaria  of  cbildren  and  those  whicti  om 
in  adults.    According  to  Thayer,  in  acute  cases  of  malarial  fever,  on  oxaini^ 
nation    with   the   microscope,  Ihe   cerebral   capillaries  are   found   to 
crowded  with  malarial  parasites.     There  is  usually  a  marked  granular  de 
generation  of  the  endothelium  of  the  vessels. 

The  spltmi  is  always  enlaiycd,  oHen  only  rnodenitely.    The  pan-tichymaj 
is  cyanotic,  of  a  slaty-gray  color,  and  ahnosl  dirihient.     The  pulp  uf  thaj 
spleen  is  found  to  coiil;iin  enormous  numliere  of  red   bliiiid^-orpuscles 
many  of  which  contain  parasites,     lireat  numbers  of  white  cells  an'  also^ 
Seen,  some  of  them  being  necrotic.     The  capillaries  are  usually  filli'd  with 
red  blood -corpuscles  contahiing   Uie  plasrnodia,  while  the  splenic  veina) 
show  relatively  few,  allhough  they  always  contaui  lai^ge  cells  enclosii 
pignienl  or  the  remains  of  red  blood-corpuscles. 

The  liver  is  swollen  and  has  usually  a  slaly-gray  color.  The  capilta'j 
ries  are  filled  with  leucoi-yles,  which  contain  nmnerous  ]iigrncnted  bodies.1 
Belalively  few  plasiuodia  are  found  in  the  bloodnorpuscles  in  the  vessels.! 
Areas  of  disseminated  necrosis  similar  to  those  in  other  acute  infootiouaj 
diseases  have  been  (iescribed. 

The  vessels   of  the  kldnei/n   contain  n-'lativeiy  few  organisms.      The 
glomeruli  may  be   considerably  pigmented.      There  may  be  marked   dc 
generation  of  the  epillielium  of  the  capsule,  and  at  times  chanfjes  in  the! 
parenehjnna,   espeeiiilly  areas  of  necrosis  of  the  epithelium  of  the   con-' 
voluled  tubules.     The  uther  viscera  show  no  special  characlerislic  changes, 
except,  at  times,  tlial  of  melanosis.  A 

Symptoms.— The  symptoms  of  malaria  as  the  disease  occurs  in  infints^ 
and  young  children  are  much  more  varied  and  far  more  uncertain  than 
those  wtiicli  we  are  accustomed  to  meet  with  in  adults.     The  prominenij 
symptom  of  malaria  being  tlie  jmroxysm,  earlier  authors  nalnrally  classi-l 
fied  malaria  aceordhig  to  the  time  when  the  piir-J-xyjiis  appeared,  using] 
the   lenn   quotidian   when  Ihey  occurred  with  inlenals  of   twenty-foi 
hours,    tertian  wlien   they  occurred  willi   intervals   nf  fiirly-eighl    hours,] 
and  quartan  where  they  occurreil  with  intervals  ef  seventy-two  hours.j 
The  term  tertian  is  somewhat  misleading  unless  we  understand  that  it  ia 
a  word  derived  from   the  I^atin   method  of  counting  the  day  of  the  be-1 
^nning  of  the  febrile  manifestation  as  the  first  day.     The  terms  tertianj 
and  ipiartan,  tliereforo,  are  simply  used  empirically  to  represent  inleri'ala 
of  forty-eight  and  of  seventy-two  hours  between  the  paroxysms.     Agair 
the  terms  inlennUtent  and  rcmilteut  have  bei.'U  used  commonly.     The  in- 
termittent form  m  cliaraclerized  by  entire  absence  of  fever  between  the 
paroxysms.     Tlie  remittent  form  is  characterized  by  the  presence  of  more 
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or  less  fever  of  a  continued  t}-pe  which  does  not  cease  between  the 
paroxysms.  These  tenjis  should  not  be  used  as  cSassilications  of  distinct 
types  of  malaria,  as  the  conditions  which  they  represent  raay,  according 
to  chaiice,  appear  in  any  of  the  types,  and  are  merely  caused  by  a  varia- 
tion hi  llie  t»ehaviur  of  tlie  parasite.  In  general,  in  children  there  is  a 
tendency  in  all  types  of  malaria  towards  a  deviation  from  the  rt^nlar 
arrangement  nf  parasites  in  gronps,  so  tfiat  even  in  tertian  and  quartan 
fever  tlie  regularity  of  the  luanil'estations  appeai-s  to  be  not  quite  so 
striking  as  in  adults. 

According  to  Koplik,  in  pure  types  of  paludLsm,  either  tertian  or 
quartan,  one  generation  i.if  liie  plaamodinin  will  be  found  to  predominate. 
Ill  Uie  cases  of  tertian  variety,  when  the  paroxysms  are  found  lo  be  of 
daily  occurrenci;,  several  generations  oT  ]>arasites,  each  with  a  different 
tycle  of  development,  will  be  found  ui  the  blood.  The  same  obsenation 
will  be  found  tti  be  true  when  irregular  types  of  fever  with  (he  tertian 
parasite  are  carefully  examined,  and  also  when  the  blood  in  quartan 
fevers  is  examined.  If  more  than  one  generaliim  nf  parasites  exists  in 
Ihe  blofid  in  a  tertian  case,  the  fevc-r  may  become  quotidian,  with  daily 
paroxysms  due  to  the  ripening  of  distinct  sets  of  parasites  on  difl'erent 
da}-s,  each  set  of  jjarasiles  takiTig  forty-eight  hours  lo  mature.  In  like 
manner,  hi  cases  of  quartan  fever,  Uiroiigh  the  ripening  nf  distinct  S'.-ts  of 
paiiisites  on  different  days,  different  combinations  occur,  according  to  the 
number  nf  sets  of  parasites.  Thu.s,  while  in  the  form  in  which  there  is 
only  one  parasite  the  intervals  between  the  paroxysms  are  seventy-two 
hours,  in  that  in  which  there  are  two  parasites  there  may  be  aij  interval 
between  the  paroxysms  of  only  foriy-i^iglit  liours,  and  when  (here  are 
tliree  parasites  there  may  be  an  interval  of  only  twenty-four  lioiin,,  thus 
representing  the  ((uolidian  chills  described  by  Mannaberg.  The  following 
table  explains  the  dilTen-nl  types  of  pahidisni  as  they  are  now  understood 
by  ttie  most  recent  investigators : 


TABLE  69. 

TA*  PrittapAl  (ynnbiruttirint  '*/  Pitn^jytms  cauitii  bu  Ihe  PUup/nodium  Malaria. 
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The  table  explains  how  the  difFeroiit  intervals  in  the  paroxysms  are 
caused  by  the  development  of  the  parasiti>  on  different  days.  It  will 
therefore  be  understood  that  it  is  according  as  the  jiarasilc  happens  to  de- 
velop that  we  have  a  r^ular  or  an  irregular  periodicity.  Thus,  it  may 
happen  that  we  have  two  parasites,  and  these  two  parasites  may  develop 
on  the  same  day,  but  at  different  hours.  In  this  case,  supposing  that  they 
are  of  the  tertian  type,  two  paroxysms  may  occur  on  the  same  day,  fol- 
lowed by  an  interval  of  forty-eight  hours  from  the  time  of  the  full  de- 
velopment of  each  of  the  parasites  until  this  development  occurs  again. 
In  this  way  different  broods  of  parasites  may  cause  an  almost  infinite 
variety  of  symptoms. 

The  younger  the  individual  the  more  likely  are  the  pronounced  chills 
to  be  replaced  by  some  other  symptom,  such  as  vomiting,  delirium,  and 
convulsions.  The  paroxysms  come  more  Irequently  in  children  than  in 
adults  and  in  young  children  a  condition  of  apathy  and  somnolence,  some- 
times with  fever,  and  somelimM  accompanied  by  coldness  of  the  extremi- 
ties and  a  collapsed  condition,  very  commonly  replaces  the  chill  of  the 
adult.  These  symptoms,  ri'presenting  the  onset  of  the  disease,  may  often 
disappear  as  the  disease  becomes  established,  and  in  their  place  we  may 
meet  with  the  sym|»toms  of  some  other  disease,  such  as  bronchitis,  torti- 
collis, and  many  other  affections.  The  symptoms  of  these  other  diseases 
will  ofleu  continue  and  be  very  intractable  until  quinine  is  ^ven,  when 
they  will  disappear,  and  thus  we  shall  be  led  to  believe  that  we  have  been 
dealing  with  one  of  the  masked  and  misleading  manifestations  of  the  Plas- 
modium malariip,  as  ilhistrated  by  the  case  described  on  page  483. 

The  susceptibility  of  the  ner%ous  and  respirator)'  systems  in  young 
children  to  produce  variations  in  the  fonn  and  type  of  malaria  is  most 
misleading  in  regard  to  dia^^nosis,  the  symptoms  referable  to  a  particular 
oi;gaii  oflen  completely  overshadowing  the  real  disease,  malaria,  and  pro- 
ducing an  entirely  new  clinical  picture.  The  symptoms  often  are  so  indefi- 
nite and  the  disease  frequently  conies  on  so  insidiously  that  the  physician 
does  not  see  the  ease  until  it  has  made  considerable  progress  and  the  diag- 
nosis is  thus  much  obscured. 

In  addition  to  the  oilier  symptoms,  severe  pain  in  the  head  and  some- 
times in  the  epigastric  region  is  met  with.  In  the  form  in  which  the  in- 
vasion is  gradual,  the  prominent  symptoms  are  aniemia,  loss  of  appetite, 
and  frontal  hfadachc  of  moderate  type.  The  spleen  in  the  majority  of 
cases  is  found  to  be  enlarged.  It  is  possible  that  in  the  cases  in  which 
no  ejilargenieiit  of  the  spleen  is  demonstrable  it  may  nevertheless  be 
present  without  our  being  able  to  detect  such  enlargement  by  percussion 
or  palpation.  Splenic  and  hepatic  tenderness,  pains  in  the  Iiack,  extremi- 
ties, and  neck,  and  general  cutaneous  hypenesthesia  are  occasionally 
observed.  As  the  capsule  of  the  spleen  is  less  resistant  in  young  chil- 
dren than  in  adults,  the  organ  seems  to  enlarge  more  rapidly  and  also  to 
subside  more  quickly  in  children. 
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^1  The  time  aiid  characliT  of  tlit  onset  of  the  disease  and  of  its  parox- 
^fj'giiis  ai'e  very  irtv^idar.  so  nmrh  so,  indeed,  thai  it  would  not  bo  prac- 
^■tirable  lo  dwell  upon  the  exact  differences  whicli  occur  trom  those  in  the 
^udult.  Ill  jfeiieral.  the  fever  is  relatively  hi^lier.  and  llie  sweating  stage  is 
Hflpt  tu  be  absoiil. 

H  According  lo  Hoit's  record  of  his  cases  in  New  York,  the  onset  is  acute 
Hwith  vomiting  and  proslratiiir].  The  leinperaiure  is  high,  ranging  frum 
■40°  to  41°  V:  (104  to  106°  F,).  Tin;  respiration  is  feeble  or  harsh  over 
■the  txick  of  one  or  hotli  lun^,  sometimes  with  coarse  moist  rSles,  and 
'     usually  a  slifrht  in<reast;  of  voeal  frL-niHiis  and  slight  diilness  on  percus- 

Psion.  Tliese  signs  and  syniptonis  may  disappear  in  the  course  of  a  few 
hours  with  the  fall  in  teiiiperature,  and  may  recur  on  the  following  days 
until  ipiinini'  is  administered.  Hroiicliitis  was  found  to  be  llie  most  ft-i'- 
j^ipient  of  all  Ihi'  coiuiilications  occurring  in  Hie  rourso  of  nialaiia,  and 
^Ksgaiii  and  agriin  in-oveil  to  be  intriictable  unlil  ils  mahmal  origin  was  ilis- 
^Bcovered.  Certain  of  these  ai-ule  cases  appeared  lo  be  dependent  upon 
^pulmonary  congeslions  analogous  m  thtii-  pathology  to  tlie  I'ongestions  of 
tile  spleen  and  the  liver.  l*neunionia,  both  lobar  and  lobular,  was  occa- 
Isionaliy  fotuid  as  a  i-omplication  of  malaria.  Spasmodic  astiuna  of  ma- 
larial origin  was  seen  in  some  cases.  These  attacks  were  accompanied 
[frequently  by  marked  spleuii:  eidai-gemeiil,  and  were  |)runiplly  relieved 
by  quinine. 

The  I'nndilitm  of  tlie  iiileslimil  IracI  viyies  as  inm^li  as  do  the  olher 
iByinploms.  Sometime.^  constipation  is  ]ir<-seiit  and  someliim-s  iliarrlnea, 
(the  latter  being  Ihe  inoi-e  prominent  the  younger  Uie  child. 

Siihitnilr  and  '■/iri'nii-  forms  of  niiilai'ia  occur  in   rhildreiL  as  in  adults. 
[chanicleri/ed  by  ana-mia,  splenic  enlaigejiieiil,  a  low  grade  of  fever,  and 
Ihe  pri'seiice  iif  tin-  pamsites. 

DiMiNosif*,— Malaria  a.<   ll    occurs  in  i-arly  liti-   is  far  more  dillK'ull  In 

Ldia^noslicalr  hj    ils  symplums   Ihan  when   Ihe  ilisease  runs  Ihe  lypical 

Irourse  usually  seen  in  Ihe  adult.     It  is  the  most  pnilean  disease  which 

pve  are  called  ujion  lo  di-al  wilh  in   ytniiig  children,  and  it  .'itniulates  so 

'closely  so    many   other  conilitionB   we  are   likely   to    meet  with    thai   we 

should  always  be  on  our  [iUiinl.  ami  alhuv  Ihe  possibility  of  Ihe  exialence 

^kr  the  Plasmodium   mulariie  in   making  i\   iliagnosis  in  a  doubtful  case  in 

which   a   pi-riiiili<'ily   is   iiulic<-d   in    lln-   symptoms.      The   only   rational 

Ilielhod  <if  drlrrtuining  whether  \\e  tU'e  dealing  wilh  a  case  of  malaria  u> 

by  an  examination  of  Ihe  blood,  whieh  al  once  settles  Ihe  ijueslion  if  the 

'plasinodinm  is  •liscnvi-ri-il.     The  paitLstlc  can  usually  be  found  in  a  patii'ut 

who   has  had  lillle  or  no  ipiinitu',  it  Ihe  blood  Ls  Ihoronghly  i'\aniini-d 

during  u  panixysm  by  a  j»-rsoii  who  Ims  had  considemlile  ex|ifriciiri;. 

|The  absi-nie  of  leiieoeylosis  in  nialai'ia   is  an   impnrlanl  aid  in  the  exrlu- 

Bion  of  chills  and  fever  de|ieiiilelil   upon  septic  processes. 

I'Hocixrisis. — ^I'he  prognosis  or  malaria  in  ehildnm  in  giiod.  provided 
Ihiil  the  child  'm  removed   Irum  Ihe  malarial  dii^lriil  and  is  Irealed  witli 
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quinine.  Relapses  occur,  even  after  long  intervals  of  afiparenl  immunity, 
and  the  disease  can  recur  a  nmiiber  of  times.  When  a  child  iias  been 
once  attacked  by  the  plasmodiuni  inalarife  it  seems  to  be  peculiarly  vnU 
nerable  to  a  second  attack  of  ttie  organism. 

F'hophvlaxis. — -The  value  of  mosqtiilo-nets  from  a  propliylactic  stand- 
point is  signilicaiit,  and  observatiuns  in  malarious  districts  during  tlio  last 
year  or  two  strongly  support  this  idea.  The  fad  that  a  patient  with  ma- 
larial fever  in  a  malarious  district  is  a  sourc-e  oC  danger  to  those  about  him 
is  a  very  important  one,  the  deduction  being,  of  coursp,  that  one  should 
insist  upon  such  an  individual  sleeping  under  a  mosquito-net.  The  im- 
portance also  of  early  and  Ihorotigh  treatment  of  all  cases  of  malaria,  par- 
ticularly relapses  in  the  early  malarial  season,  is  evident.  In  some  regions 
destruction  of  the  rnrjsc|uilu  larva?  may  accomplish  a  greal  deal,  although 
much  further  research  is  necessary  to  determine  the  places  in  which  these 
particular  varieties  of  mosquito  breed. 

Treatment. — Quinine  is  the  only  drug  which  can  be  relied  upon  to 
eradicate  the  Plasmodium  malariae  from  the  blood,  and  is  therefore  the 
only  medicine  for  this  purpose  which  we  shall  mention. 

The  sulphate  ur  hydrochlorate  of  quinine  may  be  given  to  an  infant 
under  six  uioiitlis  in  doses  of  0.03  grannne  (J  grain) :  at  one  year  the  dose 
may  be  0.06  gramme  (1  grain);  at  two  years  it  may  be  0.12  grannue  (2 
grains),  and  it  can  be  increased  up  to  0.3  or  0.36  gramme  (5  to  6  grains)  at 
five  and  six  years.  There  is  little  danger  of  gi\ing  too  lai^e  doses  of  quinine 
lo  children,  as  they  tolerate  the  drug  verj-  well.  The  bisulphale  of  qui- 
nine is  much  more  soluble  than  the  sulphate,  and  for  this  reason  is  pre- 
ferred by  many  physicians.  The  hydrochlorale  of  quinine  is  verj'  much 
more  soluble  in  water  than  either  of  the  sulphates,  requiring  only  thirty- 
five  times  its  own  weight  of  water  as  compared  to  eight  hundred  times  its 
weight  when  the  sulphate  of  quinine  is  used.  The  addition  of  hydrochloric 
or  sulphuric  acid  renders  the  hydrochlorate  of  quinine  soluble  in  less  than 
its  own  weighl  of  water,  and  the  sulphate  in  ten  parts  of  its  weight  of 
water.  The  dose  of  the  hydrochlorate  of  quinine  is  the  same  as  that  of 
the  sulphate.  It  is  sometimes  desirable  in  very  severe  cases  to  get  the 
organism  promptly  under  the  influence  of  quinine.  For  this  purpose  the 
very  soluble  doLdile  hydrochlorate  of  quinine  and  urea  may  be  given  siib- 
cutaneousty  in  doses  of  0.06  to  0.3  gramme  (1  lo  5  grains),  acconiing  to  the 
age  of  the  child.  The  latest  investigations  have  shown  that  the  Plasmo- 
dium is  most  sensitive  to  the  action  of  quinine  when  il  is  corpuscular. 
Hence  the  quinine  should  be  given  shortly  before  the  paroxysm, 

II  has  been  noticed  that  Uie  administration  of  quinine  tends  to  inter- 
fere vfilh  the  regularity  of  the  time  of  Uie  paroxysm,  and  in  this  way  other 
variations  may  occur.  If  the  paroxysm  comes  earlier  in  the  day  than 
usual,  the  disease  is  apt  to  be  of  a  severe  type  and  to  be  grooving  worse, 
while  if  the  interval  is  lengthened  and  the  atlack  is  found  to  come 
at  a  later  hour  in  the  day  than  usual,  it  is  a  sign  that  the  disease  is 
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amenable  lo  treatment,  is  of  a  benign  character,  and  is  tending  towards 
^  recovery. 

The  manner  of  admbiislering  quinine  is  rendered  somewhat  difficult 
'  on  account  of  the  billf-r  taste  of  the  drug  and  its  insolubility  in  water. 

I  In  verj'  young  intanls,  and  in  fact  in  the  first  six  or  eight  months  of  life,  it 
is  well  to  trj-  the  effect  of  quinine  in  suppositories.  Id  older  infiints  and 
in  chiliiren  it  can  usually  be  successfully  concealed  iii  a  small  amount  of 
choculate  cream,  yuinine  should  never  be  given  m  |ill]  form,  but  always 
in  capsules  or  in  solution  to  make  sure  that  il  is  absorbed. 
The  tin)e  for  the  administration  of  the  quinine  should  be  regulated 
as  carefully  as  in  liic  adult.  The  dose  should  be  given  three  or  four 
times  in  the  twenty-four  hours,  and  one  of  the  doses  should  be  given 
from  four  to  six  hours  before  the  paro."jysiii,  so  ttiat  the  blood-serum 
shall  be  charged  ^vilh  the  quinine  at  the  time  when  the  young  and  more 
sensitive  parasili-s  liave  just  broken  out  frfim  llie  blond-corpuscle,  It  is 
well  to  continue  the  treatment  with  quinine  for  some  weeks  afler  the 
Iparoxysms  have  ceased,  as  Uic  symptoms  often  return  if  the  quinine  is 
tomitted  at  once. 

The  aniemia  whicli  always  accompanies  the  disease  to  a  pronounced 
Tdegrce  should  b''  treated  with  arsenilc  "f  p(>ta.sii,  or  with  some  mild  form 
[■of  iron,  such  as  ttje  saccharated  carhonate  or  the  tartrate  of  iron  and  pot- 
ah,  as  described  under  secondary  anii^mia,  on  page  911. 

The  following  prescnplinns,  varied  In  suit  llie  iiidividual.  are  what  we 
re  in  the  liabit  of  using  in  cases  of  malaria ; 
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The  following  case  of  an  hifant,  a  few  days  old,  was  probably  one  of 
Jaria,  but  no  examination  of  the  blood  was  made : 


The  inraiit'a  mother  liiul  malnrin  duiiiig  her  pregnincjr,  nnd  anm*  uf  the  in-Diifes- 
■tions  t>r  Ihe  disease  appeared  ten  days  before  the  birth  of  tlia  iiifAiit.     Th«  infant 
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from  Ihu  earliest  da^s  of  ils  life  showed  sjrmptoms  at  scvpk  digeslivu  dieturbanc 

charade riicU  by  voiiiiUuK  and  di.irrliii'u.  and  far  bfyoiiil  wlinl  could  hu  arcounli>d  lo 
bjr  lliti  lack  iir  equilihrium  u!  the  Function  »r  the  inollier's  muinniai'y  gland.  A 
ful  phj'siciil  exaciiiiKilioii  Tailed  lo  detect  anything  uhiiurmiil  tii  ils  Ihiirux  or  abilriineii^ 
OhsKrvatJuiis  of  llit>  ti'ni|H^rutiiri-  in  lliie  ciise,  taken  both  in  Ihe  axilla  mid  in  the  ive 
tuni.  •'Iiowtfd  Ihiit  it  iv.is  iif  an  irreijuhir  lype,  varying  from  'iT.l"  to  BS-.I"  I'.  <W| 
to  |i)l°  t'.)  n-cliil,  mill  (hat  ul  limes  in  tlie  laller  [lurl  uf  the  day  il  ruse  I'l  ;i;i.4' 
tij  40°  r.  (|il3°  I"  1114°  V  )  a»illiiry.  Kvery  day  al  about  1  a.m.  there  was  u  paroH 
yam,  represented  by  cyaniiHis,  coldness  of  the  entire  akin,  both  of  the  body  and  of  llli| 
<?iilreniitics.  cnlla|iSL-,  niid  ^nninnlenci.'.  Thi.'Si^  altiicks.  beginnini;  iil  the  sev^nlli  day  ol 
life,  hisled  until  the  Iwelflli  day,  win;!!  (|iiinino  in  O.llll  iframme  ({  );rain)  dosi's,  ^ive 
in  9iip|)i)!iitoi'ies  and  ad  ministered  every  two  hours  for  yeven  diisi's,  at  onee  and  cnm- 
pletely  rlierked  the  paroxysms,  Froni  this  time  the  a.ttaek^  entirely  diaa|ipt:i(red,  Ihu 
food  wits  well  digested,  und  the  infant  accnied  perfertly  well. 

Thf  Inllowitit,'  lases  oircurred  in  our  service  at  the  Children's  Hospital  i 

A  boy,  nine  years  old,  was  iidinilted  on  the  13Ui  day  of  Kebruury.  He  livej 
in  a  malarial  dislriel  until  one  V'-iir  ugii.  Hi'  had  bail  a  sligiil  cough,  .innrexia,  nialuisd 
nigbl-sivent.'i.  niid  rapid  loss  of  llesh  fur  *>?veriil  wi-ek*.  Thi'  niovemt'iil*  'if  tlip  Imweli 
were  ratiicT  irri-giilar.  Aceordinjf  to  liii*  iiiulhr'r':>  report,  he  bad  never  before  bud 
nny  symptoms  of  miliaria.  The  child  was  pjle  and  eiii.UMHted.  On  physical  "xaini-. 
nation  there  was  resonance  over  bolb  binif*,  and  on  auscultalioii  u  few  m-usl  riles  nn^ 
in  occasional  sihiliiiit  rille  wrTi'   h-'ard.      The  Liri'a  of  ciirdiac  dnlness  and  llu'  sminii 
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of  Ihe  heart  were  normal.      The    liver  was  not  enlarged,    but  the  spiecn   was  ve 
much   increased  in   fhe.    Ihi   liraitg  of  ils   enlargement  af   marked   in  black   in  Pia 
118,     The  upper  border  rose  as  high  as  Ihe  sixth  rib  in  the  axillary  line,  and  extend' 
4«wn  into  the  left  inguinal  region.     The  urinp  was  normal. 

The  ease  represpiiled  Ihr-  lertiuii  form  uf  mnlari.i.      Tlie  r  liild  dud  nevrT   li:id  n  i  li 
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iinlil  -t  r.  M   two  ilays  nfler  entering  the  hnSpital,      Tbu  chill  lasicd  about  ori"  hour,  nnd 
«a?  followeil  bjr  sivenliiig.      A  piiroxysin  of  snni>'  kind,  represented  cilh'T  by  n   I'Ifill 
r>r  by  n  riei^jded  risr  in  lemiHiriiturc  willi  .■hilly  ri'-iiautions,  occuiTpd  on  tliir  17lli,  19th. 
31s1,  23'l.  25th,  27lli.  and  29Ui  <jf  tVbniary.  Miinb  2,  and  March  4,  niid  on   Mnrch  6 
Itiere  was  a  decided  rigor  at  4  p.m.      On  Murcli  8  Uie  jianixysiii  occurred  in   the   mom- 
ing  al  hnlf-|iast  IkpIvi-.      On  the  morning  of  MarHi  10  the  paroxysm  occurred  ill  about 
lialf-paat  i'l<-veii,  and  whs  folloivi'd  by  uiarkrd  sweating.      Belwecu  llie  piiTDSyaiiis   Lbe 
boy  iippriired  !o  be  I'l-ry  well.      He  bad  n  fnir  appetili',  and  grailually  gaini-d  in  weight 
and  !>ln'nglb. 

On  March  10,  imiinrdiabdy  iificr  Ihe  pimixysin,  lbe  bUiod  showed  Ihi!  jdusniodium 
muliiriie.     The  appearance  of  Ihe  btixHi  in  Ibis  i'iikc  in  sbowu  on  l^lale  NIL,  r:i('ini;  page 
874.      The  count  pive  the  following  results  : 

^^^B          A  large  number  of  tlie  erythrocytes  contained  tile  Plasmodium   mulariK.      The        H 
^^^^  leucncytoais  iioiated  towards  some  complication,  but  none  was  at  any  lime  dlBCuvertKl.         H 

^^^^^^^^^H 

jDai/s  oT  Disease. 
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H        (if  i|iiiniD»  WH. 

T'liri'  OTiiati  ttirrn  nl  milnr.*.    i<~ ain  ettlll.l 

Inued  on  Mnr<'h  Vi.  14,  and  li>.     (la  March  IT.  O.Sti  irr 
s  pWBii  six  hours  b«fbn!  Uie  (uiroxystn  was  i-itieclpd 

ninnie  (6  grains^         1 
In  return.      Un         1 
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Marrh  18  there  was  nn  paroxyam.     Tlie  i]uiiiine  wsis  (riven  reguiony  thrw  or  ront^ 
times  a  ilay  fur  yi:vi>r;tl  Juys,  aiid  the  paroxyiiiiK  iti<l  iiul  rtfhirn. 

Chart  16  reprpsi-iilg  the  leiiipeialu  re  and  pulse  of  lliin  aise.  The  days  represi-ntiin; 
the  disease  were  necessarily  only  approximate  for  the  lirst  Iweiity-two  days,  and  the 
child  was  supposed  to  have  entered  the  hospilal  on  the  twenty-Uiird  day  of  the  disease, 
Tlie  first  chill  oceurred  on  the  twenly-iifth  day,  as  is  shown  in  the  chart. 

Suliaeqiiently  the  quinine  was  omilted,  the  chills  did  not  return,  Ihe  spleen  re- 
covered its  normal  size,  the  anicmia  disappeared,  and  the  child  grew  fal,  and  left  the 
hospital  in  good  condition. 

The  second  case  was  that  of  a  girl,  nine  years  old,  who  entered  the  hospital  also 
on  the  13th  of  Uie  month.  She  repreaenled,  in  conlriidistinction  to  the  tertian  form 
of  malaria  seen  in  the  boy.  a  case  of  the  double  tertian  (quotidian)  form.  She  had 
been  living  in  a  malarial  district,  but  had  never  bad  any  previous  symptoms  of  malaria, 

Fm.  114. 


Girl,  9  yeaa  ulil.    EnlorRiil  ipleetu    I'laaiDodiuni  iDal&ruc  toaail  In  the  blood. 


although  re  siatiT  living  in  Ihe  same  house  hud  bei^n  affected  by  Ihe  diaeaae.  Four 
weeks  before  entering  the  bospiUil  she  had  an  attack  of  vomiting,  n.iusea,  and  head- 
ache, without  any  apjiarent  cause.  These  symptoms  recurred  at  inlerralM  for  two  weeks, 
when  she  begun  lo  have  chills  occurring  every  day  at  alwut  5  i-.j».  These  chills  con- 
tinued, with  the  exception  of  four  days,  until  her  entrance  to  tlie  hospital. 

She  was  fairly  developed  and  was  very  anieinic.      On  physical  examination   moist 
riles  were  heard  over  the  bases  of  the  lungs  behind.    The  heart  showed  no  increase  in 
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Ihe  Atea  of  dulnuas,  liul  lliere  was  a  sart  systolic  murmur  over  the  whole  priecordia. 
This  murmur  was  moal  iulense  over  Ihe  pulmonic  area,  Tlic  pulmonic  second  sound 
Via  not  accuntuuteil.  Ttii?  murmur  wns  heard  lu  Ihe  jugular  veins.  An  examioalion 
of  (he  abdomen  showed  il  lo  lie  sofl  and  tympanitic.  The  liver  was  enlarged,  go  (hat  it 
eitendeti  2.5  cm.  (1  inch)  lieknv  Ihe  border  of  the  nbs.  The  edge  of  ihe  spleen  was 
plainly  felt,  and  tlii*  percussion  dulness  extended  downward  to  the  level  of  the  umbili- 
cus and  upward  as  f.ir  as  the  sixth  rib,  and  is  designated  by  a  black  line,  as  seen  in 
Fig.  114.  The  urine  was  high-colored  and  had  a  specific  gravity  of  102.5,  but  was 
otherwise  normul. 

CHART  17. 
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IViiiblcteman  frirmoC  malaria  (quocidlan).    (c,  chills  ) 

l)n  Iho  dty  of  entering  Uie  hospital  (Ibe  13th)  Ihe  child's  temperature  wns  niised, 
but  Ihi-rc  WHS  no  chill.  On  Ihe  following  day.  the  141h,  Ihere  was  a  chill  at  4  I'.h, 
Oil  lh>>  I'Mh  Iherr  was  a  marked  chill,  with  a  considerable  rise  at  leiii)>eratiire. 

Iinmi^dialidy  afliiT  the  paroxyt^m  an  examiaation  o(  the  bloml  was  made  with  the 
fullowiiiK  ri'siiil  ; 

Erythivcy l4K 3,3t»6,250 

Hirai(it'l"hiii    , BO  percent. 

LeuciK'Vl.^ 6,000 

PlumiHliuEii  innlariie  prwvnt. 

It  was  nolcd  Ihut  Ihe  splenic  oiilar^emenl  was  {irrcnlrst  during  the  chill. 
On  the  Itilh  tlK-re  was  a  chill,  ami  lh>-  temperature  rose  lo  40.6°  U.  (1U5.3'  T.), 
Ihe  lutuiiinuin  attained  during  lh«  course  of  thu  diseosie. 
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Oil  Ihe  17lli  riiiH  ISth  llic  <.-hi1l:>  j>'i  ijiri"! 

On  the  18lh  0,36  giiiiime  (fi  grain*)  "f  sulphrtlp  of  ijiiinini!  w.is  givMi  al  12.30  k«. 

On  the  l!)lli  Iheri.-  w.is  no  rise  in  Ihe  ti^inptrrahiii;,  .iiul  rm  ijMrnini.-  w»s  givt^ii. 

On  the  201h  and  21st  Ihero  were  no  ihills,  hiil  u  slii^hl  rise  nf  l-^miienilurp.  and 
0  12  gT'inmie  (2  gr.iiiis)  of  i|tiinin.!  w^  givca  four  linics  daily. 

On  Ihe  23d  slic  had  .i  chill,  and  Ihe  li>inperaluri'  w.im  40.50  (.'.  (tOo"  P.). 

For  (he  next  siituen  diiys  O.ti  gramnic  (ID  i^r.iiri--)  ol  i|uiiiihe  w.ns  irivcn  in  (he 
C->urse  of  earh  Iweiily-four  lnnirs,  Ihe  aplteii  gnidii.dly  growing  snialler.  As  Ihe  tem- 
pera tu  re  waa  si  ill  irreRiiLir,  I  lie  quinine  ivas  llien  increiiM*'!  In  O.T'J  i^raiiime  (12  {grains). 
The  leinperaluTe  remained  iinrm^il  Tor  Ihree  ilays,  and  llii-n  was  »);ulii  slightly  raised 
nnd  irregular,      Twn  weeks  inter  111"-  i|iiiniiie  w.is  rnnillwl. 

The  folkiwiiig  art-  Hit;  Records  ol'  Iwo  infaiils  who  apparently  were 
suffering  from  the  ellecis  of  Ihe  plasriioiUiiiii  lnalaria^  aitliougli  no  exam- 
ination of  tlieir  blood  was  made  : 


The  flrsl  i>ne  whs  one  year  and  ten  months  old.  The  infant  had  lived  in  u  mala- 
rial district  until  wilhin  a  few  weeks  of  Ihe  time  wlieii  we  cniv  him. 

Till'  hisliny  whic'li  waft  (riven  by  his  inolhi-r  «\is  tliiil  h-r  ^evenil  weeka  he  had  luid 
iillncks  i-epresenti-d  by  a  chill  or  (hilly  sensiitioos,  oi'riirrinir  every  diiy  nhniit  noon. 
These  allHckB  had  recurred  for  alirnil  ii  week  or  ten  diiy«  liefore  we  saw  hitn.  In  eon- 
neclion  with  Ihe  ehill  and  the  fever  the  infnnl  usually  became  iinronseiaux,  and  its  fifl 
and  hunds  were  cidd  and  clammy. 

O.Oli  gratnnie  (1  grain)  of  (piinine  vrns  given  to  the  infant  on  the  29th  uf  April, 
and  on  the  following  day  none  of  Ihe  usual  man ifeslat ions  oeeurred  at  noon,  hut  a1 
uliou!  4.30  r.M.  he  had  a  chill  and  a  slight  rise  nf  teiniieialiire.  hut  was  not  uncunsciiius, 
0,03  gramme  (j  griun)  of  quinine  was  llicn  given,  and  on  Ihe  following  day,  April 
80,  O.OH  gramme  (1  groin)  of  quinine  at  t0,3l)  a.m.  On  Ihis  day  there  Wiis  ii  dei'ided 
fhiU,  and  Ihe  rvelal  l^mper.dure  ruse  to  -KJ-S*  L'.  (105°  F.).  During  the  attack  the 
child  hrealhed  rapidly  ;  IL-  feel,  hand*,  and  nose  beranie  I'old,  Jind  it  was  pr.u;tiiMlly 
unconscious  for  aurne  minute*  until  ils  I'irculalion  was  real-ireil  hy  injections  of  Hiirin 
water  and  brandy.  0.03  gramme  (j  gr:iin)  of  i|Miiiiiie  w.is  theji  given  three  limes 
during  the  twenty-four  hours.  Uii  Ihe  following  day  nmie  of  these  alinormul  svn!|itoins 
occurred.  On  the  nexl  day  0.03  gramme  (J  grain)  of  (piinine  was  given  in  the  morn- 
ing and  a){ain  at  night,  and  Ihi.s  dose  was  continued  for  a  few  days.  From  Ihis  lime 
the  symptoms  of  malaria  entirely  disappeared,  the  infant  grew  less  and  less  emuddted, 
became  stronger,  had  a  good  appetite,  and  continued  to  thrive.  No  enlargement  of  the 
spleen  was  detected  in  Ihis  wise 

The  next  infant  was  nineteen  months  old,  and  was  hroughl  from  a  decidedly  mala- 
rial dislriet. 

II  had  previously  been  well  until  three  weeks  before  it  was  brought  lo  lie  treated  for 
the  following  symptoms.  Al  the  time  when  its  hnth  was  given  lo  it,  which  was  Ih-- 
tween  11  and  12  in  tlie  morning,  il  had  symptoms  I'haraoteriied  by  drowsiness  and 
cyanosis,  and  il  would  fall  asleep,  and  after  iilioot  half  an  hour  would  Wiikc  up  bright 
and  well.  These  allniks.  allhnugh  -^hort  in  dnraliun.  were  very  alarming  and  apparently 
serious,  as,  although  the  infant  did  not  have  any  pain  or  convulsions,  it  could  not  lie 
roused  while  in  the  alUcks,  and  became  so  blue  and  cold  thai  it  was  feared  that  il 
might  die  in  one  of  Ihem.  Al  Ihe  time  of  the  attacks  Ihe  rectal  temperature  varied 
somewhat,  bul  was  usually  about  SH.'i"  C.  (101°  F.). 

The  Ireatmenl  of  this  case  was  with  sulphale  of  quinine,  somelimes  jflven  by  the 
mouUi  and  sometimes  by  means  of  rectal  suppositories.  After  the  adeninislralion  of 
the  quinine  for  four  or  Ave  days  the  attacks  entirely  ceased  and  did  not  return.  The 
infnnt  f^om  that  lime  continued  to  thrive. 
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TETANUS  NEONATORUM. 

TL'taniis  tipoiialuruiu  is  nii  aiuti!  infeitioiis  discaai-,  miially  oriurring 
ill  inraiils  fnmi  liii'  lliini  tn  tin'  twcHlli  ilny  nl"  life,  ;iiii|  is  almost  alxvitys 
I'aLii  in  Iwii  oi'  llii-fc  wi-i-k.s. 

ETioi.otiY. — Tilt'  cause  gf  tlif  ilisitasc  is  lln-  sdinc  as  iliat  of  IoIhiiub  in 
thf  iidiilt. — Hull  is.  Iln-  fiiicilliin  of  tr/iiriiiM, — and  lln-  (Hyiinism  i-*  siiji|ii)si'ii 
ueiKilly  til  t-'iiiii  iiri  •'iilninn'  al  llic  iiinliilii'iis.  Tlii^n  ilisi-iisf  i.s  t'piili'uiir  in 
troiiical  rliiiiales.  but  as  we  sec  it  is  usually  of  a  sporadii;  iialure. 

SvMiTDHs. — AlliT  riiiisjtli'iiblc  rcwtk-Hsni'SS  ami  ]iiiis''ii|tir  Iwitcliinp, 
lasting;  lor  aonn'  lioufs,  llif  infant  itssuiuL's  a  vi>rj-  L'lianicti'ristii'  a|j]H-ar- 
anco.  TIktv  is  extreme  rigidity  of  Ihe  legs  and  bixly.  Tliis  riifidily 
soiiu'iimes  takes  tlie  fiinii  of  npistlioldnns  and  Irisiiiiis  (iif.'iilily  of  tin*  iii- 
feri'ir  maxilla).  Tin*  eyes  arc  alumst  clused,  Imt  tlie  iiiiiiiil  is  sleepless. 
Tin-  trunk  and  limbs  are  su  slill*  that  liu"  infant  remains  in  whatever 
posilion  it  is  pla*'eil.  II  i.s  unable  lo  nurse,  and  ha.s  u  Ui^U  tempenitiire, 
mrasionally  reacliin^'  4U^  C.  (104°  F.},  and  a  pulse  fit*  I-'il)  nr  Ifill.  At 
times  il  will  Iiave  slij-dil  convulsive  attaeks. 

Prognosis, — It  is  extremely  lalal.  Wtien  reeovery  takes  plaee  the 
improvement  is  very  graiUial,  the  lemiieralun.'  anil  pulse  decreasintr  and 
Ihe  rigidity  of  tlie  inusries  |ia.ssin^'  iiway  very  slowly,  with  al  limes  a  re- 
currence of  the  symptoms. 

Tbkatm[:\t. — Tlie  treatnienl  'if  this  lilseiisc  hiis  Ihns  far  been  very 
unsalisl'iieloiy.  Tlie  possibility  of  siicti'ssfnlly  livalim;  lhe.se  rases  wilh 
the  antilnxin  of  tetanus  nmst  he  considen-d  :  but  Ihe  results  so  far  obtained 
linve  nut  beiii  hrilli;iTd,  and  il  is  donblful  if  Ihe  rases  so  treated  show  a 
lowiT  iuortalily  Umn  Uiosu  in  whom  tiie  treatment  haa  been  only  symp- 
tomatic. 

The  form  of  Irenltm  nl  wliiih  appears  iiiosl  i-.ilional  is  to  phi.e  Ihe 
eliild  ilurini;  Ihe  ronliniialion  of  Ihe  Ionic  s)iasm  in  a  warm  halh  and 
tn  pve  il  (i.Ufl  KTamine  {1  traiii)  of  hydrate  of  chloral  every  hour  until  the 
effi*<-lB  of  the  dniii  are  shown  by  Ihe  lessi-nini.'  of  Ihe  niiLSiidar  rij-'idity 
and  hy  a  disposilimi  to  sleep.  In  addilinn  to  this  Irealinent,  small  ipmn- 
tities  of  milk.  15  r.r,  (iiboiil  J  minee).  should  lie  t^iveii  lo  the  infnnl  by 
Itieitns  of  a  ilrojiper  everj-  lioiir,  and  to  emh  feeding;  tlir*-e  minims  of 
brandy  or  some  other  slimulnnl  should  be  julded.  Ihifli-r  Ihis  Ireiilineiil  h 
crhiiii  nunihi-r  of  ijises  have  been  known  In  live. 

Tlie  following  case  may  tie  considered  as  one  of  the  inilfhT  forms  of 
Iclnnus  neoiiiitiinini : 


An  Infnnl.  ?iii<t  I"  l>itvi'  lirm  lirallliy  nl  liirlli  iitiil  tr>  tinv  iiiirwij  witliuiil  ilifllriill)' 
ihiriiiK  Ui'  Itrvl  •Kvrk  of  iU  lifv,  I'l-runiMt  lu  iiiitvi',  iip|irii'i'iilly  rniin  iiiiiJiiUly  li>  iipi-ii  il> 
jiiwi.  It  soiiiflimrs  i.'ri('i|,  but  tvUly.  Tlirre  wrri>  aii  rmivuleiiins.  iiu  voliiitiiiic,  mid 
no  npilily  ill  ''xy  'I'li'*''  [mrt  (if  lli>-  biidy,  Tlir  lrni|>T»liitvu'uD  riol  bkrri.  On  {liiysi- 
rail  Pi;. Ill  1 1  mil  ion  it  w>ia  r<>iin>l  ttiiit,  iilltiiniid]  llic  liir>iiil  I'nul-I  !iwiilli>»'.  thr  jtiw  rniiUI 
nnl  l>i>  riiwiivd  wiilpr  Itinn   1.2  (in.  (^   inrlj),      l>a  roMriK  llii-  Ilntirr  IMwei^n  Ihv  Jawa, 
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noUiiiig  almonnal  w.is  illscovcreil  in  the  iiioulli  ur  pharynx.  The  respiration  wiig 
R^lar,  hut  rather  shallotv,  and  there  was  no  evidence  or  injury.  Nothing  else  ob- 
nornial  was  discovered. 

It  was  giviMi  0.06  gramme  (1  grain)  of  hydrate  of  chloral  three  or  four  limes  in 
Ihe  Iwenly-four  houis.  ftml  two  clays  hiler  showed  miirked  imp  rove  me  ill,  with  Ihe  excep- 
lioii  of  still  being  unahli-  loopen  Ihe  jnwg  widely,  [luthiiigelseahnormal  was  discovered. 
The  rtfcta!  temperature  subsequently  becniiie  norniul,  and  it  finally  recovered. 

ERYSIPELAS. 

Erysipelas  is  an  inrecliotis  disease,  caused  by  the  streptococcus  pyo- 
^nes.  The  tL-mi  is  appHed  U)  an  iiiflainniation  of  the  skin,  subcutaneous 
tissue,  aud  iiiucous  meinbrani-s  which  has  Ihe  folJowinj;  iharaclcristics. 
It  especially  involves  the  lymph-spaces  aiid  lymph-vessels.  It  has  a 
tendency  to  spread,  and  is  attended  by  unusual  swelling  of  the  sub- 
cutaneous tissue  and  an  intense  R-d  color  o!'  Ilie  skin  or  the  niiK-ous 
membrane.  In  addition  to  these  local  appearances  it  is  accompanied  by 
constitutional  symptoms,  which  are  mostly  Ihe  result  of  a  heightened 
teniper.dure. 

The  disease  runs  an  acute  course,  is  conta^^inus,  enters  tlie  individual 
throu^li  some  ;dirasicin  of  the  skin  or  mucous  membrane,  and  is  self- 
limited. 

Pathological  Anatomy. — The  tissues  may  be  swollen  by  an  acoumula- 
tion  of  serous  fluid,  which  may  be  nearly  transparent,  or  turbid  from 
admixture  with  pus-cells.  The  pus-cells  may  inliltrale  the  tissues  either 
sparsely  or  in  dense  masses.  Sometimes  vesicles  are  found  on  the  surface, 
or  there  may  be  crusts.  At  times  more  or  less  of  the  affected  region  is  filled 
wilh  abscesses  or  becomes  gangrenous.  In  other  cases,  aside  from  Ihe  local 
lesions  petechiiK  are  found  in  liie  serous  membranes,  aud  swelling  of  the 
spleen  and  parenchymatous  df^eneration  of  the  kidneys  and  liver.  When 
the  mucous  niembi-aiies  are  affected  they  show  the  same  appearances  as 
the  lesions  uf  Ihe  skin,  except  so  far  as  these  are  modified  by  Ihe  tlitTerenl 
structure  of  the  tissue.  The  disease  may  attack  the  larynx  and  upper 
air-passages  and  result  in  oedema.  Pneumonia  may  occiu*  as  a  compli- 
cation. 

Although  the  dilTerent  organs,  such  as  the  spleen,  kidney,  heart,  and 
liver,  at  times  show  patliological  changes,  nothing  characteristic  of  erj'sip- 
elas  has  been  found  in  these  oi^aiis,  but  otily  such  changes  as  may  occur 
fironi  a  continued  high  temperature  or  as  the  result  of  sepsis. 

Symhtqms. — Erysipelas  may  be  divided  into  two  forms, — miffrann,  ex- 
tending from  surface  to  surface,  and  omlMihuin,  occurring  in  dillerenl  parts 
of  the  skin.  It  may  also  be  aeutf  or  rhroiiic.  In  erysipelas  migrans, 
wliich  is  the  most  common  fonn,  the  whole  surface  of  the  body  may  be 
attacked.  11  is  very  prone  to  return,  passing  over  the  same  surfaces  of 
Ihe  skin  again.  The  face  and  head  are  not  so  commonly  attacked  in 
infants  as  in  adulU,  and  the  disease  seldom  spreads  from  another  part  of 
the  body  to  the  head.     \V'hen  it  does  attack  the  head,  it  is  apt  to  be  total 
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from  a  secondary  piiruieiil  iminingilis.  II  at  times  causes  great  swelling  and 
tension,  and  may  go  on  to  gangrene  in  cerUiin  localities,  such  as  tlie  scrotum. 

The  stage  of  the  inrmbation  of  erysipelas  lasts,  according  to  Osier, 
from  three  to  seven  days. 

After  the  first  year  erysipelas  so  closely  resembles  Ihe  disease  as  it 
occurs  in  adults  that  we  need  not  consider  il  in  this  later  period  of  life. 
It  is  a  somewhat  frequent  disease  in  infants  up  to  six  months  of  age. 
It  then  becomes  less  frequent  up  to  the  first  year,  and  alter  that  and  in 
childhood  is  rather  rare.  We  slialt,  therefore,  speak  of  erysipelas  as  it 
affects  infants  only. 

The  crysipeliis  of  infancy  may  be  divided  into  crymjidan  of  the  new-born 
and  eri/KipflnH  of  xiicHiiif/ii. 

Erysipelas  of  the  New-Bom. — When  erysipelas  occurs  before  the 
end  of  the  third  week  the  infant  seldom  lives,  and  indeed  it  is  a  most 
dangerous  disease  np  to  the  end  of  liie  third  or  fourth  month.  ErysJiieias 
of  tlie  new-born  is  apt  to  occur  during  an  epidemic  of  puerjwral  fever.  If 
the  mother  hits  any  septic  symptoms,  the  infant  should  be  iminedialely 
taken  away  from  tier.  We  have  seen  a  case  wliere  the  mother  had 
pnerj-ieral  peritonitis  following  her  delivery,  and  the  infant,  who  was 
allowed  to  nurse  her,  was  attacked  by  erysipelas. 

In  many  cases  occurring  hi  tlie  early  days  of  life  the  disease  starts  on 
the  genitals,  and  may  be  complicated  by  other  diseases,  such  as  empyema 
and  especially  pneumonia.  During  the  course  of  the  disease  the  fonta- 
nelle  sinks,  the  spleen  is  enlarged,  convulsions  may  occur,  and  peritonitis 
accom{>anied  by  vomiting  may  arise  as  a  tomplicalioii.  The  disease  is 
liable  to  mvadi'  Ihe  tissues  at  any  point  of  alirasion,  whether  from  the 
forceps  or  from  vaccination,  or  at  tlie  point  of  separation  of  llie  um- 
bilical cord.  The  latter  is  Ihe  most  common  locality  for  the  infection  to 
lake  place.  From  this  point  the  int'eclion  may  extend  and  produce  a 
gangrenous  condition  of  Ihe  stomach  or  abdomen. 

Allhough  tin-  temperature  in  the  early  hours  or  even  days  of  the 
disease  may  not  be  raised,  yet,  as  a  rule,  fever  soon  appears,  the  temper- 
ature varying  fn.m  .39°  h.  41°  C.  (102.2°  lu  lOo.S"  F.).  Reddening 
and  swelling,  not  of  a  high  grade  at  lirst,  appear  on  the  part  aiTeelod. 
Tlie  inlants  show  symptoms  of  a  general  sepsis.  Vomiting  frequently 
occurs,  followed  by  collapse  and,  alrmisl  willionl  exieplion.  by  death. 

Treatment. — The  tn-utnu-nl  of  this  .severi-  form  of  erysipelas  is  by 
stiniulaitts  and  a  substitute  food  adapted  to  the  infant's  digestion. 

Erysipelfts  of  Sucklings. — When  Ihe  disease  occurs  in  the  i-arly 
mouUjs  of  Ufe,  its  beginning  is  usually  aecom|jajiied  by  cold  extremities 
find  collapse.  The  temperature  is  raised,  and  llie  higher  its  degree  the 
graver  the  prognosis.  The  tempemture  curve,  as  a  rule,  is  intermiltent 
with  considerable  morning  and  evening  viiriatioiis,  except  in  the  muru 
severe  forms,  in  which  there  is  continued  liigh  fever;  in  the  latter  coses 
icterus  is  apt  to  develop. 


4SI2  f'KUIATItk-S. 

Thi-  effloresce  I  ic«,  although  verj'  similar  In  Ihat  which  is  seen  in  ilir 
aihilt,  differs  somewhat  on  account  <if  the  mori-  delicate  slnicture  of  the 
iiifaiil's  skin.  It  betnns  as  a  laini  erythema,  which  spreads  rapidly  and 
as  (jnickly  diRa)>|>ears,  sonii'tinies  within  twenty-four  hours,  and  twenly- 
fonr  lioiirs  later  desquamation  may  occur.  The  lifrht  color  of  the  etlflo- 
rescenco  soon  becomes  darker  and  more  intense,  and  is  accompanied  hy 
sweiliiifT,  heat.  an<l  tension  <if  the  subcutaneous  tissue.  After  the  ettlo- 
rescenie  has  continue<t  fin-  ;i  certain  number  of  days,  dependintr  upon 
the  amoinit  of  (he  surface  of  the  skin  involved,  the  extension  of  the 
disease;  ceases  and  the  teniperafnre  falls.  The  redness  frradually  disaji- 
pears,  and  the  skin  becomes  covered  with  yellowish-brown  crusts, 
Kinally,  di'squaniation  lakes  place,  and  the  skin  rocovei's  its  normal 
apiK'arance,  the  disease  exiendinf.'  over  a  variable  |HTiod  according  to 
tlie  greater  or  less  extent  iif  the  surfaces  invaded. 

Although  the  disease  when  involviiij^  laqre  surfaces  is  dangerous,  yet 
eases  in  the  later  umiiths  of  infancy  riTover  even  when  the  attack  has 
been  a  severe  one.  An  instance  of  this  kind  came  to  our  notice  in  which 
an  infant  ten  months  old  was  atlackeil  with  erysipelas,  the  point  of  infec- 
tion being  the  right  labium. 

Ill  IIlib  i"ist!  Ilif  wbuk-  vulvii  Hhorlly  btK'jime  very  tcridcr  niiil  Uie  disease  extpnclnl 
III  lilt'  |iiiIh'»  ;iiiil  alidoiiicn.  It  iiivailed  every  pari  uf  tlir  lioily  ami  extremilk-s  anil 
the  Uf.nl  nncl  n<K'k.  Tlic  eyelids  mid  lips  were  the  hist  points  of  nltiick.  Even  Itie 
|iati)iK  iiT  llie  li.indH  iinil  soles  of  the  feet  were  afTetted.  From  tlie  lime  that  il  ap- 
penrt'd  at  one  p.irt  of  the  liiidy  iitilil  the  skiJi  of  thai  part  iissumed  \\s  nonnnl  color 
ii(tiiiii  iviiM  four  iliiys.  When  Ihe  erysipelaloiis  innammalion  extended  lo  tlie  Wt  there 
was  marked  ii'deinii.  The  diiralioii  of  Ihe  iitlaek  from  its  llrsi  appearance  al  the  vulva 
III  Hk  disippear.iiK'e  .it  the  eyes  and  iiioulh  was  aliuut  lilleen  day:'.  The  iiifanl  wan 
treated  with  siriiill  doses  of  iron  and  <|uiiiiiiit,  and  recoven'd  eiilindy. 

TiiE.*TsiK.\T. — .\o  treatment  of  which  we  know  h  of  any  avail  in  cutting 
short  Ihe  disease  in  early  life.  AcconlinK  to  Dr.  J.  ('.  White,  the  exten- 
sion of  the  eftlorescence  in  adults  can  be  controlled  and  the  attack 
frequently  aborted  by  the  conlinuous  application  of  [he  following  wash  : 


PHBiCBMTlnV   ,17. 

M>-lrii-. 

<;nimmii 

Aiwllienirii. 

K 

.\eidi  carlndici  (xtalfl   . . 
Alcohol, 

:!I7:". 

U    .\eidi  cHrlxilici  (xialii) 

Alodicit, 

Si; 

Ai|ua' 

. .  riii  240 

Aiiiui' 

afi     .^vi 

In  using  this  wash  one  nuisl  hear  in  mind  the  great  susceptibility  of  in- 
fants to  larholic  acid  poisoning,  as  shown  by  Ihe  jiassage  of  dark  colored 
urine. 

One  may  also  use  a  wafih  composed  of  equal  parls  of  alcohol  and  liiiie- 
water.  with  /.iric  <iside  powder  added  in  the  |iroportion  of  1  ounce  to  R  of 
Ihe  liquid. 

Where  laiye  surfaces  are  aft'eeted.  the  ap|>Ucatioii  of  cohl  compresses 
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tt'inla  III  ileprfss  the  vitality  nf  llu>  iiilaiil,  wJiicii  it  is  su  iniportaiit  lu  sus- 
laiii,  Duriiiy  tlie  lioii-'lit  of  the  disi'ase  llie  iiifanl's  sireiiglh  slioiild  bf 
sup|)(jrt('<i  by  stimulants  and  by  the  frequent  administration  of  a  fond 
adjusted  lu  its  di]jt>stion. 

Pl.TJf  X..  fai'ir]^  |)a{>c  61U.  represenls  thi?  lypifal  eilloresniiiice  of  tht 
i-rysipi'laa  of  sucklings  as  it  ociiinvd  iti  a  female  infant  six  months  old. 

II  liii'l  always  bcvn  healthy,  uiiil  wus  nursed  unlil  williiir  Ibivu  wt>eks  of  tin-  lirut 
iif  I'lilraiur.  wliHii  it  Wii:*  wriiii.'ii  frulu  llii-  liiiifhT  iinil  niii'sid  liy  iiiiiitlii'r  iMiiiiiin.  U 
was  or  iiLiriii,il  wttiirlil  anil  gi-iipriil  iliv.-lnpmi'iil. 

Tlif  first  syiii]il.iiiiis  whirli  w^rn  iiolicod  wi-n;  viiiniliiin;  ami  it  li:in|n'rii(uf>-  iit 'M.!)' 
C.  (103.t>''K.)  in  tlif  axill:!.  Il  s<'eini;il  weak  and  languid.  lonki.'il  luidly,  uml  n-fuM-d 
III  Nike  the  hifiut.  An  ouniiitiLtiiin  of  Ihe  hreasl.-mllk  Hlmwed  a  peculiar  ^ri't'ti  culcir. 
nbieli  ni>t  only  appfaroil  in  the  inilk  wlicii  drawn  rniiii  llir  lireiisl.  but  also,  whi'ii  the 
aiialyei'  was  niadf.  appeared  In  the  curd  rcsultiui;  Frciiii  thi.'  prcdpilatlon  of  llii^  pro- 
teids.  Tbe  analysis  uf  the  iiiilk  wiis  aa  folhnvs.  Tli'"  iialun'  i<T  llii>  inicn>-<in<ftuisni 
wliicli  produced  llie  gri.'i'n  rolnr  ivas  not  di-liTmiiii.'d. 

¥M *-^- 

Sugur ii.30 

Pnittridt .  -   >Hi> 

MinomI  niulli'i-  .      ,. n.ia 

Luli^r  i'l  till'  diiy  a  pink  I'ltlciresi^euri'  appeanvl  jus)  aliovi^  tin'  pulie^.  and  llii'nt 
wiis  found  lo  lie  I'onsidi^paldi;  irriUiinii  in  llii'  nidghhorlioud  of  (hi;  vaitiria,  Tlin  red- 
ness exiendeil  from   (In-  vagina  In  llie  iiuprapuliic  ■■Elloreseeiiei:.     The  cnion'si'i'nee  wae 
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of  an  nrytlicm.-iloiis  lyp^.  On  the  folhwiriK  day  it  spread  in  the  left  tlugh.  und 
then  Irt  lliii  Icfl  low.T  l''it,  Th"  tpiniwnilnr'-  i-unlliiui'd  lo  W  raised,  and  Ihe  iiifniil 
ri'di.-'-d  I"  minie.  Snmll  i|iiniiti1les  ol' awiilislilille  I'ood  wdh  the  folhiwimr  pi'f'rnlaKrs. 
whii'li  tijid  III  !»■  vai'ii-d  rrnin  day  lii  day.  tfrro  irivcn  to  il : 


494 


PEDIATRICS. 


PRBBCRIPtlOH  38. 

Fat 250 

Sugar 6,00 

Proteids 1.50 

Tljere  were  no  ooiivulsiuns  nr  ollitr  syinploijis,  but  llio  inriiiit  li)sl  somcwlint  in 
strength  nmi  weightand  its  facit  lu'iteJ  pitidn^d. 

The  efflorescence  on  tlie  li>n  leg  begun  lo  fade  on  the  nintti  day  of  the  disease. 
and  on  the  tenth  day  tlie  teniperaliirc  tM-came  almost  minnal.  On  tlie  following  day, 
however,  it  ngaln  rose,  and  a  Tresli  r.-fUdreacenoi'  began  lu  u|j[ieHr  on  the  right  thigh 
continuous  with  tlie  eflloresrenc't'  cif  llie  BU|iriipubii.'  region.  This  efflorescence  ei- 
lended  down  tlie  right  leg  lo  Ihf  ankl.>. 

On  the  twelfth  day  the  skin  of  the  k-ft  leg  was  in  some  places  almost  normal,  in 
olliers  was  covered  by  thin  brownish -yellow  iirusls.  The  suprapubic  region  and  the 
right  leg  as  far  as  the  ankle  were  covered  with  a  bright  red  efllorescence  sharply 
bounded  by  normal  skin  t*low,  just  above  the  ankle,  as  liiongh  it  were  a  stocking. 
The  whole  leg  was  swollen,  was  bolter  lo  the  touch  than  the  Bound  skin,  and  presented 
a  somewhat  raised,  glistening  appeannci'. 

No  exlernal  aiiplic'iilions  and  no  drugs  were  employed  in  this  case.  The  milk 
was  carefully  iiiwlilied,  aiid  small  doses  of  brandy  were  given. 

A  few  days  later  the  lemperalure  l>ecame  normal,  the  efflorescence  began  to  fade, 
deaipinmation  siil)wi[aenl!y  look  place,  and  the  skin  finally  rei;nvered  its  normal  ap- 
peanmce.  Tlie  infant  gradually  reg-jined  its  strength,  boc.irue  perfectly  well,  and  had 
no  return  nf  the  disease. 

Chart  l)*  shows  the  li'nLperalure  during  the  course  of  the  erysipelas  in  Ihi.s  vnse. 

This  rcirin  of  erysipelas  may  become  tliroiiic,  aiid  this  is  more  ap)  to 
occur  in  children  than  in  infants,  it  is  also  most  common  in  nhildrc-n 
who  are  in  a  debilitated  condition,  and  may  occur  at  intervals  of  three  or 
four  years.  II  is  in  older  children  frequently  connected  mth  chronic  in- 
Hammations  of  the  Schneiderian  membrane,  and  in  these  cases  is  peculiarly 
intractable  lo  treatment, 

AMCEBA   COLl. 

Etioujgy. — Another  form  of  infections  diarrhoea  which  has  been  called 
tropical  or  endemic  dysentery  is  a  specific  infeclious  disease,  caused  by  a 
well- recognized  organism  called  the  ama'ba  coli.  The  amoeba  coll  is  an 
animal  micro- parasile  belonging  to  the  group  of  protozoa.  The  disease  is 
of  rare  occurrence  in  children,  and  is  very  infrequent  in  norlhern  climates. 
It  is  seen  for  the  most  part  in  the  tropics.  A  common  source  of  infection 
is  by  means  of  drinking-water. 

Patholocical  Anatomy. — The  disease  has  ils  own  definite  anatomical 
lesions,  which  consist  of  round,  oval,  or  irregular  ulcers,  the  edges  of  which 
are  infillratcd  and  undermined,  so  Uiat  individual  ulcers  may  be  connected 
by  submucous  sinuses.  Amoebfe  are  found  in  the  lesions  and  in  Uie  intes- 
tinal discharges.  The  large  intestine  is  more  commonly  the  seat  of  Uie 
disease,  especially  the  ca;cum,  hepatic  and  sigmoid  fiexures,  and  the  rectum. 

The  disease  may  advance  by  progressive  infillralion  of  the  connective 
tissue  of  the  intestines,  giving  rise  to  large  sloughs.    In  the  same  manner 
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the  liver  may  become  inTected,  producing  lesions  in  tlie  nature  eilhor  of 
local  necroses  of  the  parenchyma  or  of  abscesses,  which  may  be  single  or 
multiple.  Cultures  taken  from  the  abscesses  are  generally  slerile.  but  the 
amnsbfe  may  be  in  the  walls  of  the  abscesses.  Similar  abscesses  found 
witliin  the  lungs  are  a  result  of  direct  extension  from  llie  liver  thruugli 
the  diaphragm. 

Symftoms, — The  disease  is  usually  acute  in  i(s  onset,  but  sometimes  il 
may  be  gradual.  The  duration  may  be  Iwn  or  three  months.  The  diar- 
rhosa  at  first  may  be  transient  and  trifling  in  character,  but  in  the  severe 
ganprenous  forms  is  abrupt  and  intense.  The  course  of  the  disease  is 
irregular.  The  diarrlite-a  is  cliaraclerized  by  exacerbations  and  remissions, 
and  progressive  loss  of  flesh  and  strength.  Tlie  fever  is  moderate,  and  in 
some  cases  is  absent.  Nausea,  vomiting,  abdominal  pain,  and  tenderness 
are  usually  only  present  in  the  severer  fornts.  The  stools  pn^scnt  a 
variety  of  appearances ;  tliey  are  generally  watery  and  mixed  with  mucus, 
and  sometimes  with  blood,  but  in  the  interniLs,eions  and  convalescence  are 
formed.  The  am<ebii!,  with  their  cliaracteristic  movements,  may  be  found 
when  the  stools  are  fluid,  but  rarely  if  they  are  formed. 

Diagnosis. — Tliere  are  no  especial  symptoms  by  which  to  distinguish 
this  form  of  infectious  diarrlm^a  from  other  forms,  which  are  described  on 
page  815,  and  the  only  positive  proof  of  the  existence  uf  the  disease  is  the 
presence  of  the  ama'bie  in  the  discharges. 

PROfiNosrs. — The  prognosis  is  very  unfavorable.  Recovery  is  slow. 
The  antemia  and  weakness  delay  convalescence,  and  relapses  are  c<»m- 
mon.     An  involvement  of  the  hver  generally  leads  to  a  falal  issue. 

Treatmest. — The  treatment  which  has  been  followed  by  Ihi-  mosi 
favorable  results  is,  in  addition  to  frequent  and  thorough  irrigation  of  Ihe 
intestine,  injections  of  solutions  of  sulphate  of  quinine  il  to  5ihKj).  This 
treatment,  however,  affects  only  the  annebie  which  are  in  the  inleslini>, 
and  not  those  which  are  embedded  in  the  tissues.  Tlie  auiemia  should 
be  treated  as  described  on  page  911,  The  diet  should  be  carefully  regu- 
lated and  adapted  to  the  age  of  the  individual.  Milk,  beef-juice,  egg 
albiunin,  and  broths  should  constitute  the  principal  food,  and  in  the  con- 
valescence it  is  necessary  to  exercise  especial  care  in  the  management  of 
the  digestion. 

CHOLERA  ASIATICA. 
Cholera  Asiatica  Is  a  highly  infectious  disease,  causetl  by  Ihe  comma 
badllus  of  Koch,  which  manifests  its  most  violent  symptoms  in  the  gaslni- 
enleric  tract.  Its  symptoms  very  closely  resemble  those  of  cholera  in- 
fentum.  The  disease  in  infants  should  be  diBgnosliciitcd  from  clioh-ra 
infantum  by  finding  the  comma  bacillus  in  the  vomitiis  or  in  the  dis- 
charges. There  are  no  especial  differences  between  cholera  Asiatica  in 
the  adult  and  Uie  same  disease  in  the  infant.  It  is  exceedingly  falal  during 
infancy  and  childhood,  and  young  infants  who  are  attacked  by  Ihe  diseaso 
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during  u.  choluru  epidemic  seldotii  live.     The  treatment  is  ttie  same  as  that 
whicli  iias  just  been  described  Tor  cholera  infantum. 

PERTUSSIS. 

Pertussis  (whooping-cough)  is  a  specific  infectious  disease,  highly 
contagious,  affecting  the  respiratory  tract,  characterized  by  periods  of 
spasmodic  cougliing,  succeeded  by  a  prolonged  inspiration  and  accom- 
panied by  a  peculiar  sound  called  the  "  whoop." 

Etiology. — A  small  bacillus,  resembling  the  bacUlus  of  influenza,  has 
been  found  almost  constantly  in  the  sputa.  The  experiments  of  Wollstein, 
in  obtaiiiing  agglutination  of  this  oi^nism  with  the  blood  of  patients  with 
pertussis,  point  to  a  causal  connection.  It  has  not  been  satisfactorily 
determined  whether  this  organism  is  tlie  bacillus  of  influenza  or  another 
organism,  and  its  identity  must  be  further  studied  before  it  can  be  r^arded 
as  the  certain  speciflc  cause  of  the  disease. 

It  is  supposed  that  the  contagium  can  be  carried  by  a  third  individual, 
but  usually  it  is  directly  communicated  from  one  person  to  another. 
This  contagium  is  probably  contained  in  the  expectoration,  and  in  tliis 
way  the  disease  may  become  a  source  of  infection.  The  disease  com- 
monly occurs  in  epidemics  during  the  winter  and  spring.  Sporadic  cases 
occasionally  appear,  and  in  large  cities  the  disease  is  oflen  endemic.  Per- 
tussis seems  lo  have  some  especial  relation  to  measles,  as  children  with 
the  latter  disease  are  liable  to  contract  pertussis,  and  in  like  manner  those 
with  pertussis  are  liiihle  to  contract  measles.  Children  with  pertussis  are 
also  especially  vulnerable  lo  the  tubercle  bacillus.  Porlussis  may  occur 
at  any  age,  but  it  is  especially  apt  to  attack  the  very  young  infant,  and  the 
disease  has  even  been  known  to  h'e  conlracted  in  ulero.  One  attack  usually 
protects  from  a  second.  Debilitated  children  with  catarrh  of  the  respira- 
tory tract  are  more  subject  than  others  to  the  contagium  of  pertussis. 

IscuBATHJN'. — The  period  of  incubation  is  not  definitely  known,  but  is 
estimated  at  from  one  to  two  weeks.  The  disease  may  be  transmitted 
from  one  piillent  lo  another  I'roni  the  beginning  of  the  catarrlial  symptoms. 

PATnoi-oiiicAi,  A\.vTOMv. — Tlii'pe  are  no  pathological  lesions  distinctive 
of  uncomplicated  pertussis.  The  condition  which  characterizes  the  parox- 
ysmal attacks  is  extreme  congestion  of  the  different  organs,  such  as  Uie 
meninges,  (he  lungs,  the  heart,  and  the  kidneys.  In  grave  or  fatal  cases  the 
lesions  are  those  which  arise  either  from  nieclianical  accidents,  as  emphy- 
senui  or  hemorrhage  in  various  parls,  as  the  eye  nr  the  meninges,  or  from 
such  cnuipliciiling  diseases  as  broiicho-pneuinoniii  with  its  accompanying 
bronchitis  and  atelectasis.  The  bronchial  nudes  are  olleii  found  to  be  en- 
lai^ed.  An  examination  ofthe  blood  generally  shows  an  early  and  marked 
increase  in  the  white  corpuscles  in  which  the  lymphoid  cells  predominate. 

Symptoms. — It  is  customarj'  to  divide  the  disease  into  three  periods, — the 
(xUdi-rliaJ.  nf'it/r,  the  ijuMiiotlio  hIui/c,  and  llie  Hhii/e  of  deeUm-,  but  any  such 
differenlialifin  is  arbitrary  antl  inexact,  as  all  three  periods  overlap  to  a 
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i!onsid(>ra])li'  ilegrer.  Tlie  syniploms  in  tlie  beginning  and  nflfjn  Tor 
several  wi?eks,  are  sintply  those  of  a  bronchial  cutarrii  wilii  a  sliglil  rise 
of  Icnipprature  and  a  cough  which,  although  sometimes  spasmodic,  is  often 
indistinguishable  from  that  of  an  ordinaiy  bronchitis.  After  a  period 
varying  from  a  few  days  to  two  or  three  weeks,  llie  uough  boeomes  more 
severe  and  of  a  more  decidedly  siiasmodic  cliaraeter,  and  Uie  peculiar 
whoop  which  characterizes  the  disease  appears.  The  causp  of  fliese 
paro.xysms  seems  to  be  a  spasm  of  the  larynx.  This  is  accompanied  by 
a  feeling  of  suffocation.  The  paroxysm  bejiins  with  a  number  of  short, 
spasmodic,  expiratory  coughs,  succeeded  by  a  long-drawn  ins[)imlion  and 
by  the  peculiar  whoop.  During  the  paroxysm,  especially  in  severK-  ciisfs, 
the  face  and  mucons  nieiiibranes  become  cyanotic,  the  eyes  protrude,  the 
conjuncliva;  are  congested,  and  the  child  looks  as  llmugh  i)  would  die  of 
asphyxia.  After  a  few  seconds  the  child,  with  a  convulsive  cough,  expels 
some  tenacious  mucus,  and  is  then  relieved,  or  the  attack  returns  again, 
and  again  subsidi's,  and  the  symptoms  of  asphyxia  pass  away.  These 
paroxysms  are  oHen  followed  by  vomiting.  They  may  occur  mdy  four  or 
five  times  in  Ihe  twenty-four  h<iurs,  <ir  agahi  much  uflencr, — id  limes 
thirty,  forty,  or  fifty  times.  At  the  onset  of  the  attack  the  children  are 
usually  viTy  nmch  frightened,  and  either  run  In  the  molhiT  nr  nurse  for 
aid,  or  go  to  some  part  of  llie  room  wliere  liiey  ean  he  imdlsliirbed  during 
the  attack.  In  certmri  children,  after  the  severe  paroxysms  have  lasted 
for  sonic  time,  a  small  ulcer  is  formed  on  the  fnenuin  {if  llie  Irjiigue,  from 
behig  driven  against  llie  edge  of  Ihe  lower  leelh  during  Uie  paroxysms. 
During  Ihe  course  of  the  paroxysmal  stage  of  pertussis  il  is  quile  romniuti 
to  have  subconjunctival  hemorrhages;  rarely  deeper-seated  hemorrhiiges 
take  place  in  the  meninges  aJid  in  llie  deeper  parts  of  tlie  eye.  In  pro- 
tracted cases  petecbite  sometimes  appear  in  ttie  skin.  Epistaxis  may  also 
occur. 

Examinations  of  tlie  chest  during  Ihe  attack  liavi'  shown  lliat  the  pul- 
monary resonance  is  lessened  during  Hie  expiralory  singe  and  is  cleiir 
during  Ihe  prolonged  hispiration.  The  auscultation  usually  shows  dinii- 
tiuUon  or  absence  of  the  respiraloiy  munnur,  Bwncliial  nilea  are  heard 
uccasionally, 

Koplik  has  noticed  an  increase  in  the  an-a  of  ttie  rel;iliv.>  ninUac  dul- 

ness  during  llie  paroxysmal  shigi-  of  piTliissis,  whirh  is  nfliTi  ai-eoiiipani''d 

by  a  sliglil  blowing  innniiur  liniili-d  to  lln-  apex  (jf  the  h<-arl.     Thi.s  may 

well  occur  from   the  engorg<-d  condition  of  the  rig^hl  sidp  of  the  heart, 

which  subjects  Ihe  heart  to  a  greiit  slr-oin  and  may  tints  n'SiiJt  in  dtlnla- 

tion.     Tlie  heart-sounds  are  apt  to  he  imrgular  diinng  Ihe  paiiixysiri,  and 

in  protracted  cAses  during  the  hilnrvnls  lhi>  pulse  is  ofleii  irii'guliir  unci 

acceleriited,  while  the  respiriitions  are  not  especially  im-rcjised  iiiil<'}is  some 

cumi)licalion  Uim  arisen.     In  severe  cases  of  pertussis  IIh'  kidneys  arc 

Bometimi'S  congested,  us  shown  by  the  appeuniiice  in  the  urim-  of  ulbnmiri. 

wists,  and  bliio<l-cells.     Sugar  has  also  been  frequently  found.  • 
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Aller  the  diseas''  lias  lasted  for  some  weeks  there  is  usually  a  cerlain 
aiiiotint  of  cedcnia  of  the  faue,  especially  under  tlie  eyes.  Tin.'  paroxysms 
are  precipilaled  by  nervous  excilement  or  by  an  irrilation  in  Use  Ihroat  or 
the  respiratory  tract,  such  as  may  result  either  from  swallowing  or  from 
the  inhalation  of  dust.  The  staije  which  is  accnnipauied  by  the  whoop 
and  the  more  i-xag^rcrated  paroxysms  commonly  lasts  for  three  or  four 
weeks  or  even  longer.  The  paroxysms  Ihen  become  less  severe^  and, 
althoiigh  the  cough  contiinics,  thp  whoop  gradually  becomes  less  freqnenl, 
and  aller  tlirfc  or  four  weeks  ceases  entirely.  When  nnromplicali'd,  the 
duration  of  the  disease  is  usually  three  or  four  months.  Slight  changes 
in  llie  atmosphere  or  exposure  will  ^ve  ri.'ie  lo  a  relapse.  The  relapses, 
however,  are  not,  as  a  rule,  of  a  severe  type,  and  hi  these  cases  the  couph 
seems  lo  arbte  (roin  renewed  irritalion  of  the  sensitive  mucous  membrane 
of  the  respiralory  Iracl  nilher  tluiii  I'mm  a  fn'sli  infection  by  Ihc  specific 
genu.  A  persistent  cmi^'h  followiii}>  an  attack  ofpcrlu.ssis  may  sometimes 
be  caused  by  an  insidious  form  of  broncho-pneumonia. 


Petuisila  liurliig  iMmi)-sm.    F^iHslf.  4  yen™  old. 


Fi^.  115  repri'sents  a,  child  during  a  pHrnxysm  of  raughini^  in  p^rtunsis.  Slio  liiiil 
jiisl  lieguii  (n  I'oti^h,  Iiiii]  lici'iiiiR'  iJi-rlileilt)'  cyniiiilii',  jiihI  wiis  ;iiili[i|,'  Un'  ''xpinitory 
effort  hy  bending  forwunl  und  placing  hiT  haads  on  her  knees  at  Ihe  inom(>ul  the  plioto- 
graph  WHS  takeii. 


The  period  of  infeclion  is  supposed  to  last  for  a  certain  time  aller  tlie 
whoop  has  r-eased,  and  if  the  rouph  conlinues  it  is  well  to  allow  I'nr  a 
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period  of  infection  of  three  weeks  after  this  cessation.  It  is  possible, 
however,  tliat  IIil-  whoop  may  occasionally  occur  for  lony  periods  aOer 
tht?  child  has  ceased  lo  be  a  source  of  infection  to  other  individuals. 

Complications. — The  complications  which  arise  in  periussis  are  usually 
of  a  grave  nature.  The  dangers  from  hemorrhages,  unless  in  the  form  in 
which  they  occur  in  the  meninges,  are  not  great.  The  complication  of 
broncho-pneumonia  is  very  serious,  and  often  fatal.  The  especial  suscep- 
tibility of  these  cases  In  the  development  of  some  form  of  tuberculosis, 
especially  a  tubercular  broncho-pneunionia,  renders  the  stage  of  con- 
valescence or  decline  one  wtiich  demands  most  careful  observation. 
Severe  and  even  fatal  emphysema  may  occur  in  periussis. 

Convulsions  may  arise  not  infrequently  in  infants  and  end  fatally. 
Ttiey  are  usually  caused  by  general  reflex  disturbance,  by  cerebral  cor- 
gestiou,  or  by  some  cerebral  lesion.  Bpasin  of  the  glottis  may  also  very 
rarely  cause  death  in  greatly  debilitated  children.  Excessive  and  obsti- 
nate vomiting  at  times  becomes  a  serious  cumplication,  and  may  reduce 
the  ciuld's  strength  to  a  point  which  often  gives  rise  to  a  doubt  as  to  its 
recovery.  It  is  an  especially  grave  complication  in  infants  who  an>  already 
much  debilitated.  Grave  intestinal  complications  are  liatije  to  occur, 
especially  in  the  summer,  and  a  pronounced  atrophic  condition  is  not 
uncommon  when  the  disease  Is  at  all  pmlongeii. 

Diagnosis. — ^The  diagnosis  of  periussis  cannot,  as  a  rule,  be  made  until 
the  child  whoops.  Sometimes,  however,  when  another  child  in  the 
family  has  nndonbled  pertussis,  a  spasmodic  cough  may  allow  the  diag- 
nosis lo  be  made  belore  the  whoop  has  developed.  It  k  pr()lj;U>lc  that  a 
child  may  have  pertussis  without  at  any  time  develo|iing  the  whoop.  In 
doubtful  cases  an  examination  of  the  blood  in  reference  to  the  presence 
of  an  increased  white  blood  count  consistintr  largely  of  lymphocytes  may 
aid  in  making  the  diagnosis. 

In  some  children  a  siinptc  catarrhal  laryngitis  will  simulate  pertussis 
quite  closely;  but,  although  in  these  cases  there  are  paroxysms  of  spas- 
modic coughing,  ii  pronourued  whno|i  does  not  occur,  and  llie  sym|i- 
tonis  do  not  progn-ssively  increase  and  last  for  a  long  period.  The  diag- 
nosis of  pertu-ssis  can  usually  be  made  by  ihe  swfdlen  aspect  nf  Ihe  fiice, 
tlic  paroxysmal  cnugh  foUowc<l  Ity  the  expulsion  of  timgh  mucus  and 
Vomiting,  and  the  long  duration  of  the  attack. 

pRodNo.-iis. — Pertussis  is  a  very  serious  aJTedion  in  ynuri^'  infaiil<:,  and 
also  in  older  children  who  are  debilitated  or  poorly  can'it  liir.  When 
it  is  complicated  it  is  one  of  Ihe  most  fatal  dlsi-ases  witich  occur  in  early 
life.  When  it  oirurs  in  older  children  the  pnignosis  is  favorable,  pro- 
vided that  tliey  have  prenously  been  welt  and  strunti;,  thuL  they  are  well 
carted  for,  and  that  no  complications  arise. 

In  smne  cases  young  inlants,  if  their  vitality  is  unusually  good,  and  if 
they  an-  can-fully  nursed  and  made  to  tak<-  a  suflicient  amounl  of  food, 
show  ririnarkable  powers  of  resistance  durintr  iiltack.<i  of  pertussis. 
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A  case  of  this  kinil  Hint  came  under  out  ciir«  was  lliat  nf  an  infant  five  months 
old.  In  Marrli  sin?  siiflereci  rrnm  an  atlttct  of  epidpmie  inrtiienw,  wliich  Listed  about 
twelve  Hays,  and  frrrrri  wliicli  she  finiilly  rcuovered.  Slip  w.is  Ihnn  attacked  wHIi 
meiisles.  iind  after  liie  tern  [lira  In  re  had  fallen  lo  tlie  normal  poitil  she  was  taken  wilh 
perlus5ia.  Afler  two  or  Ihrci-  days  tlie  eough  increased  in  severily,  nnd  nUer  two 
week;!  tlie  infant  licifan  lo  wlioop.  The  attack  lasted  for  two  uiouths,  and  slie  fioalljr 
recovered.  During  the  whole  course  of  the  distasy  she  look  over  600  c.c.  (30  ounces) 
of  niodilled  milk  in  Uic  twenty-four  hour^.  and  fur  a  short  lime  !itiiall  doses  of  l>ruurly 
were  given.  No  drugs  were  adioiiiistered.  The  himperalure  variud  from  37.2°  U 
87.7'  C.  (99°  lo  100'  F.). 

PnoPHVLAXis. — Pertussis  is  so  highly  contagious  a  disease,  and  may  be 
so  serious  an  affection  in  certain  eliildren,  thut  a  rigid  proijtiylaxis  should 
be  enforced.  It  b  llie  duty  of  tliose  who  take  care  of  cliildren  with  per- 
tussis to  see  that  they  are  isolated  during  the  whole  course  of  the 
disi.-ase. 

Treatment, — In  the  treatment  of  pertussis  we  must  take  into  con- 
sideration the  age  of  the  individual,  the  stage  of  the  disease,  and  the  pres- 
enec  or  absence  of  corniiliralioiis.  In  tlie  early  moiillis  of  life,  alter  the 
disease  has  lasted  for  a  week  or  ten  days  and  has  become  more  severe, 
tile  infant  will  usually  show  symptoms  of  general  cireiilatory  disi tnbanre. 
The  great  strain  llirown  upon  Ihe  heart  during  Hie  paroxysms  ijuiekly 
all'eels  the  geiieral  strength  of  the  infant,  a  marked  inlert'erenee  with  its 
niilrition  soon  appears,  it  loses  in  weight,  and  oflen  refuses  its  food.  At 
timre  it  will  become  soinewliat  cyanotic  eveii  between  the  paroxysins,  and 
tliefe  is  danger  not  orjly  from  the  severity  of  the  paroxysm,  but  also  from 
the  vitality  of  the  infant,  which  may  be  so  tnuch  interfered  with  as  lo 
pri'vent  its  recovery.  In  cases  of  this  kind  the  nursing  is  of  the  utmost 
importance.  The  infant  should  never  be  lell  alone,  should  always  be 
taken  up  whenever  a  paroxysm  is  approaching,  and  should  be  assisted  in 
ap|mi|iriale  ways  until  the  paroxysm  is  over.  Holding  the  intant  in  dif- 
fererd  [Hisilions,  sometimes  bending  the  head  and  body  forwanl  a(  the 
end  of  Ihe  paroxysm  so  as  to  aid  by  gravity  the  expulsion  of  the  tenacious 
mucus,  is  desirable.  If  the  paroxysms  come  at  such  frequent  intervals  as 
to  threaten  tlie  life  of  llie  child  from  exhaustion,  intubalion  may  he 
practiced,  as  suggested  by  O'Dwyer.  This  procedure  is  said  to  entirely 
overcome  the  spasm  of  the  glottis.  At  times,  also,  the  finger  covered  with 
a  thin  cotton  cloth  can  be  quickly  introduced  irdo  Ihe  throat  and  (he 
mucus  withdrawn  in  this  way.  It  is  of  the  utmost  importame  Uiat  the 
infant  should  be  surrounded  continually  by  fresh  air.  For  this  purpose 
two  rooms  should  be  used,  if  possible,  one  of  which  should  have  all  the 
windows  thrown  wide  open,  so  that  the  air  can  be  completely  changed 
before  the  infant  is  brought  into  it,  and  the  patient  should  be  alternately 
taken  from  one  room  to  the  other,  the  temperature  of  the  rooms  being 
kept  as  equable  as  possible. 

The  nutrition  of  the  infant  is  so  easily  aDfecled  that  the  utmost  atlen- 
tiou  should  be  paid  to  the  administration  of  the  food.    Small  quantities 
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of  a  milk  oarefully  niodified  to  suil.  its  digestion  should  be  given  at  fretiueiit 
intervals,  jireferably  atler  the  occurrence  of  a  iKtroxysni,  as  it  is  then  more 
likely  to  retain  Ihe  milk  in  its  stomach  a  sufiicient  length  of  lime  for  it  lo 
be  absorbed  before  the  next  attack.  The  amount  of  food  which  Ihe  infant 
retains  in  the  Iwenty-fcmr  hours  is  an  im|jortaiit  factof  in  the  troatmenl. 
In  infants  of  from  six  lu  twelve  months  at  least  61.X)  to  750  c.e,  (20  to  25 
ounces)  of  milk  should  be  taken  and  retained  in  the  twenty-four  hours. 
Whfii  the  amount  is  lessened  to  .3(50  or  450  c.c.  (12  or  15  ounces),  the 
infant's  inilrition,  as  a  rule,  suffers  to  such  an  extent  that  unless  this 
amount  can  be  increased  a  fatal  issue  is  hkely  to  result. 

Stimulants,  in  the  form  of  brandy  or  whiskey,  should  be  given  early  in 
the  attack.  When  the  cyanosis  is  a  prominent  feature  and  the  pulse  is 
irregular  and  intermitting,  small  doses  of  digitalis  should  be  given,  adapted 
to  the  age  of  the  ehlhl,  as  in  Table  58,  on  page  4(i-l.  In  these  cases, 
also,  the  administration  of  oxygen  is  a  valuable  adjunct  to  the  treatment. 
At  the  height  of  the  attack,  when  the  paroxysms  are  severe  and  espe- 
cially frequent  at  nigiil,  the  burning  of  cresoline  in  the  room  at  nijjld  is 
sonielinjes  beneficial.  If  burned  for  long  periods  the  urine  should  be 
walclied  for  evidence  of  carbolic  acid  poisoning.  In  the  milder  forms  of 
the  disease,  which  are  not  aceompunied  by  the  more  severe  symptoms 
just  enumerated,  belladoiuja  ur  atropine  often  proves  valuable. 

Tliere  is  no  drug  whidi  in  a  specilic  for  pertussis  at  any  age.  The 
conibinalion  of  antipyrin  with  sodium  bromide,  heroin  and  bromoform 
liave  been  as  useful  as  any  drugs  which  we  have  had  experience  with. 
Antipyrin  may  be  given  in  0.005  gramme  (1  grain)  doses,  with  0.2  gramme 
(3  grains)  of  sodium  bromide,  every  three  hours,  to  an  infant  of  one  year. 
The  dose  of  antipyrin  may  be  doubled  for  a  child  of  three  years,  Hemin 
may  be  given,  0.0005  granmie  (-j-ij  grain)  every  three  hours,  to  an  infant 
under  one  year.  This  dose  may  be  raised  to  0.001  gramme  (^  grain)  at 
two  yi-ars,  and  to  11.(1(12  gramme  (a'^  grain)  at  5  years.  The  bromoform  is 
given  Iti  dn)|is  on  sugar,  2  drops  for  an  infant  of  one  year,  and  3  tu  4 
drops  at  tluie  years,  every  four  hours.  If  combined  with  lii|uids,  the 
bollle  slinnld  always  be  thoroughly  shaken  before  using.  It  may  be  com- 
bined as  fullows; 
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Ki|;.  ^  i  futirliiDHiailiijr  (uran  iiibuit  uE  oneyeur;  3  ii  for  a  ■■bilil  n(  .3  yean. 


For  older  children  whose  health  has  previously  been  good,  there  is  no 
especial  I  real  rnent,  except  thai  they  should  have  as  much  fresh  air,  free  from 
dusl,  as  possible,  and  that  food  be  given  them  alU>r  they  liavc  vomiteij. 
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WIiL'ii  I'MiiipliriiliiiiiM  iirwc,  lh>>  Irejihni-iit   is  lliiU   u\'  I  he  I'lmiplicaUiir 

hi  cases  whirh  are  i>rotracted,  a  cliatige  of  uir.  t-ithfr  to  the  coiinfry  or 
lo  tlic  sca-sliorc  al  siiilalilo  seasons,  is  ullen  rnllnwi'tl  hy  an  aptiarcnt 
sliortoniiiii;  of  lln?  duralinri  of  the  allack. 

In  some  cases,  even  in  older  children  and  in  whom  no  coinplir«lions 
are  present,  the  atlack  of  perliissis  may  Hl-  so  sev(?re  as  to  prove  fatjil 
Nnrflirii|i  reports  the  case  of  an  infaiil,  under  one  year  of  jijic.  who  diei) 
during  a  violent  paroxysnj  in  pertussis,  and  in  wlium  the  autopsy  showed 
extensive  vesic:ular  enipliysema  with  pr''»l  dislt-iilion  of  the  walls  of  (he 
alveoli,     Tlie  following  L'aso  oourred  in  our  praetku  : 

A  boy,  six  years  ohl.  had  liinl  poilus>:is  for  live  weeks.  Fnr  two  weoks  jireTioiis 
to  our  wwinp  liim  Hie  coU|th  hud  been  w>  fl-equenl  aniJ  so  ci>tiBlanl!y  awonipuni.'d  hv 
miiiiliinf  lliiii  Ih''  cliilii  Imil  Iieen  miiiMe  Id  rehiin  any  (<"h\.  Hi^  wiia  vi-ry  much  eiim'. 
ciiili'.!,  aii-l  Wiis  sri  weak  llhit  ln>  niulil  ]ii>l  sliind.  This  i-omliliou  lasli-i!  for  a  wvi-k 
iir  t>'!i  <iiiys  :  hi:  Ihi-ii  hegim  hi  improve,  anil  lliially  rei'oviTed  i>i)lirely.  There  \v«ti'  iki 
j-uiii|ilk'alicii>!(. 

ACUTE  INFECTIOUS  OSTEOMYELITIS. 

Acule  infi-itious  osh'oinyelilis  is  an  acute  arlhrilis  attended  by  sup- 
piiratinii  lit  the  joints.  It  lias  been  desrribed  under  various  otln-r 
uairies,  siirh  as  ("■iiff  urthritU  uf  infants^  oewfe  pHnileiU  «^not'ltiti  nf  muiute, 
acuif  rpijilii/silii,  and  pyirmin  of  lite  6o)ic. 

Etiolouy. — Nichols  has  shown  thai  acute  infectious  osleomyelilis  is 
an  acute  indammation  of  bone  due  lo  any  oui;  of  a  number  of  patho- 
genic organisms,  heini'  osteomyelitis  i.s  not  a  specific  disease,  bul  belongs 
to  Ihe  group  of  septic  pywuiias.  The  slaphylococcus  pyogenes  aureus  is 
Ihe  organism  that  most  commonly  produces  the  disease.  An  early  period 
of  development  and  the  exanthemata  predispose  to  osteomyelitis.  Trnu- 
nialtsm  umst  be  recognized  as  an  exciting  cause. 

Patholocical  A.natomv. — In  infants  the  disease  commonly  originates 
from  a  seplic  infeclion  of  the  umbilicus  or  pharynx.  The  process  attacks 
the  bone-marrow  primarily,  ami  Ihe  joints  become  secondarily  involved  if 
(he  process  originates  or  extends  to  the  end  of  the  bone  and  is  not  limited 
by  the  shaft.  The  joint  infection  may  come  either  from  separation  of 
tliL-  ejiipliysis,  which  is  wholly  or  in  part  inlra-capsular,  or  from  a  growth 
of  pyogenic  or^nisms  along  Ihe  blood-  or  lymph-channels  of  the  epiphy- 
sis, frequently  selling  up  an  osleomyelilis  of  the  ossilied  portion  of 
Ihe  epiphysis  and  spreading  thence  inio  the  jninls.  The  Iwo  alTeclions, 
therefore,  represent  diiTerent  phases  of  bone  infection,  rathir  than 
different  diseases  of  Ihe  bone.  The  morbid  process  sometimes  involves 
the  entire  siructure  of  the  bone,  mchiding  the  |)eriosteuni. 

Osteomyelitis  begins  as  a  hypenemia  of  the  bone-marrow.  Later, 
suppurative  foci  of  a  dull-yellow  or  grayish  color  appear,  while  in  severe 
cases  the  entire  marrow  becomes  purulent  and  the  Haversian  canals  of 
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(lie  curlical  porliuii  bocotiie  filled  with  pus.  Metastatic  abscesses  and 
tlironibosis  ol'lho  Vfins  uf  thf  marrow  iimy  t'oliow.  When  Hit'  infection 
enttTs  tlie  joint  the  cartilage  is  soflened  and  destroyed  and  an  abscpss  is 
formed.  OsleoniyeJitis  may,  liowever,  be  llie  cause  not  only  of  a  sup- 
purative but  of  a  simple  inflmnmalion  of  the  Joint. 

Symitohs. — The  onset  is  sudden  and  sonielimes  marked  by  a  chill. 
There  are  severe  constitutiona!  symptoms  of  fever  and  intense  pain 
usually  sliar|jly  localized.  The  part  affected  is  swollen,  reddened,  and 
lender,  and  if  a  joint  itself  is  involved,  the  swelling  which  is  at  first 
tense  soon  becomes  fluctualing.     From  the  beginning  of  the  disease  the 

Fio.  116. 


■■ft  talrlj'  Mi-ll .iidijfij  lutuaot  nirincatloii  iniheui'-liillaiil  IUl-  loiie ItocU.    The citn-mu pmiluwi  mil 

ot  llifbciiii',  lu  wvllw  UiudliTs]  cjilptiytlL  iirc  aiipimii  tl)'  nol  iHisctv-L 


signs  uf  Sepsis  <irt-  manifest  by  the  hipli  intemiitlent  fever,  rapid  pulse, 
pronounced  leiicocylosis,  and  great  proatralion.  In  exceptional  cases 
these  severe  constitutional  symptoms  may  not  be  present.  In  rapid  cases 
death  may  occur  iti  llin-e  or  four  days,  but  the  disease  is  generally  pro- 
longed for  one  or  two  weeks. 

DiAcixosis. — The  differential  diagnosis  is  to  be  made  chielly  from  the 
articular  form  of  rheumulic  fever,  from  which  it  is  to  be  distinguishi-d  by 
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the  surrounding  soft  parts  being  much  k'ss  involved  and  (he  general 
symploms  much  more  severt.'  in  nstconiyelilis,  and,  if  Ihe  dist-asi-  occurs  in 
the  first  two  years,  by  the  rarity  of  rlieumalism  at  so  early  a  period. 

From  tuberculosis,  osleomyidilis  is  to  be  diffiTciitialed  by  llie  slow 
onset  of  llie  forrjier  and  the  ]>riiuary  Ii'sion  geniTally  aliowinj;  ilself  in  the 
shall  of  the  bone  in  the  latter,  while  in  tJie  former  the  epipliysis  is  usually 
firsl  altaeked.  The  process  of  osteomyelitis  may,  however,  attack  the 
epiphysis  and  extend  to  the  joint.  The  presence  of  a  luueocytosis  in 
osteomyehlis  is  also  of  great  aid  in  tlie  diagnosis. 

Phoc.nosis. — Ttie  prognosis  is  very  unfavorable  unless  immediate  and 
r.uiii'ul  sur^'iral  interference  is  carried  out. 

Theatment. — Tiie  treatment  is  essentially  surgical,  Wiiere  osleoniye- 
lilis  of  tlie  shaft  of  a  long  bone  is  found  at  operation,  all  of  the  afTectcd 
portions  should  be  removed,  even  if  a  con sid< -ruble  portion  of  the  shaft 
is  taken,  experience  having  shown  that  new  bone  will  soon  form,  and  thai 
a  serviceable  limb  is  the  usual  result  in  the  leg  and  forearm. 

Prevention  of  septic  infection  of  Hie  umbilical  eord,  and  of  the  wound 
afler  the  eor<j  has  fallen  off,  is  imporlunt  as  a  matter  ofpropliylnxis. 

Tlie  following  case  came  under  our  observation  at  the  Infants'  Hospilal : 

All  infant,  one  month  oM,  inxs   admitlLii  to  tho  lin^jiilnl  November  16.     The 

l)!iri;ril»,  who  iver".'  lliili.iiis,  were  si'Mmingly  hi-iillljy  <iii<i  bitil  one  olher  child,  a  girl, 
wlio  wiis  uIbo  reiHirleil  to  he  heiillhy.  tliie  w.n'k  (iri'vimis  lo  piilrance,  what  wafi 
desenbed  03  a  "r«d  rosh"  appeiLfed  on  the  nbdnmen  am)  spread  down  the  IctI  \ng, 
n  lasted  iilioiil  Tour  diiya.  Two  ni(rlil.s  previous  lo  culeriiii!  the  h'JspilHl  the  inriiiit 
had  cried  ^eiiminyly  Troiii  piiin  on  movenienl  of  Uic  Ipgs.  There  h.id  been  some  dlS' 
charge  of  pus  rr.iin  llie  umhilicus  which  had  never  hiMied,  The  infant  appeared  to 
be  well  nourished  .lud  of  good  color,  with  no  abnorni.il  appearanci's,  ejieejitirnf  Ihnt 
Ihn  mnbilii'us  li.id  not  healed,  and  also  that  the  lower  tliird  of  the  Ivll  Ihigb  wna 
swollen  so  as  to  he  twice  as  largi!  us  Ihc  right  thigh,  atid  lliat  tlie  skin  in  this  re|;ion 
was  rwi  and  shinj.  The  lefl  leg  was  held  stirfly  and  somewhat  flexed,  the  ktiee  huiug 
bent  almost  al  a  riglil  angle,  and  both  in  fronl  and  over  the  unlerinr  tibial  group  of 
muscles  and  over  tin:  calf  there  was  a  brawny  feiding  without  Huclualion  ur  lijcaliied 
tenderness. 

On  the  day  following  entrance,  the  brawny  inftltralion  was  leas  extensive.  The 
temperature,  liowever,  remained  over  40°  C.  (104°  F.).  Uii  November  19,  a  vertical  in- 
cision was  made  frum  tbe  inner  side  of  ttie  head  of  the  tibia  iihoxit  rutir  inches  down- 
ward. This  revealed  a  tibial  nbseess  under  tbe  pirlosleum.  which  was  separated  fur 
two  inches  twilh  in  fronl  and  behind.  Tbe  cartilaginous  epiphysis  was  separoled  lunj 
freely  movable,  and  tbe  bone  of  (he  shaft  was  red,  rough,  sort,  and  covered  with  small 
bleeding  points.  The  upper  two  inches  of  the  shaft  were  removed,  revealing  what  ap- 
peared tike  hard,  healthy  bone.  A  eounler-opening  was  made  in  the  calf,  and  after 
irrigation  a  sleritiEed  dressing  was  applied.  The  lemperature  continued  betwneli  89* 
aiid  40"  C,  (102,2"  and  104=  F.), 

On  eliangiiig  tbe  dressing  in  the  aAernoun,  the  lower  surface  of  Ihe  upper  epiphjs- 
eal  canilage  looked  gray  and  opaque,  hut  al  tbe  next  dressing  several  bleeding  pnints 
were  seen  in  tbe  epipbysiis  and  tlie  woujid  lnufced  well.  A  swelling  bail  suddenly 
appeared  over  bolli  malleoli,  and  an  incision  let  out  some  greenish  pus.  A  small  nreft 
of  tiie  bone  was  curetted  at  Ibis  lime. 

Some  hours  later  a  swelling  appeared  over  each  wrist,  which  was  drained  by  two 
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u-[i'i.Ti.p'i]iifl  of  ihelnwcT  (.-ml  nf  rhi'  fi^mnr.  ^»il>i  '^fiouuir]i'<iu4  iraxtnn-  Boyn  9  run  old.  A,  lower 
Liid  u(  uijj.'.  r  ifkij^iDt'nt ;  H.  1ii4}Mzr  und  ot  lowiT  Im^mtiit ;  I' And  1>.  |xinUin&of  pnrtlcal  bone  vhlcJi  hftvc 
been  scqut^mlcil.  aud  vim  AubwqueiiUy  rcmoirod  by  (ipumiloii ;  m,  mlloin  Ussuc. 


TuiHiiT  jJIjh*  1.1  Ikri-t  )i  .iM  iliimlloii  In  n  ulrl  ul  «(,  J'lHrv  Thi-  dwlniniim  nl  Ikiiik  !■— ik'  h  iimmty 
iNinrlM-l  1.1  Ihp  cxtrmnl  IihK  hI  llici.iiiiiiijtis.if  iIk.  fi-iniif  kihI  In  the  wljifwil  (.irlipuir-ot  ihu  rlUjihy- 
■!■.     A    "illii-ilUlli"™"  I'hu'iy  l.lM.n*5,  •■iiintiililhlfulllitf  llllli  V"'  ill.u'llMil  llfi  il  i.(  llii'   lii>Il.-  .  11.  IHi.lwWj  ■ 

•«Hii-,iruiii  ™m''itiii"l  !■)■ "l"-  liwiii':  i'.  »t"i"'  inlurmnn'm  nn.l  ■u-jurifliiL-  •■'  i'pliiJi}  «""■(  ll'il".  ■* 

i>iim|iitnil  ivlili  111*  iiiinanl,  Irulii'iMiiii;  ■iiruEFtlloii  oiiil  I'niUfi'roliiii  Iwfiiiv  Blixiri'U'iii  <•>  ""  '—"''  ii~ii> 
JlknlvHUII. 
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inciBlonB,  onP  nvpr  each  slyloid  process.  No  coiiuiiutiiculion  wii*  foiinil  willi  llie  hare 
boiip.  Th'"  stin  was  fDiiinl  Ui  [lil  on  prss^urp,  and  tf>  be  slitjhlly  reddeni'iJ  over  the 
bicepB. 

On  Ih'.'  lulluwini,'  iljiy.  November  22,  Ihe  inl'iint  was  found  to  be  jaundiced. 
Fluclilntion  appeared  and  Ihe  arm  was  fi'edy  opened  from  llie  coracoid  prot-ess  lo  the 
elbow.  All  op^niiii;  was  aUo  made  al  (lie  pusteriitr  border  of  the  deltoid,  as  pus  was 
disnovered  along  llie  lony  head  of  the  biceps.  The  shoulder  was  llieji  irrigaled  and 
draineil. 

The  rnilurra  which  were  laken  from  each  of  these  abscesses  showed  no  growth 
excepting  Ihe  one  from  Ihe  lihia,  wbere  staphylococcus  aureus  was  found  in  abundance. 
It  WHS  afli^rwards  noted  Uial  this  (irowlh  bad  not  been  found  elsewhere  because  the 
oven  where  the  cultures  had  been  baked  had  been  overheated. 

On  the  rulluwiiig  niurning  the  hand  and  arm  were  blue,  cold,  and  swollen.  No 
pulse  could  be  fell,  and  the  tissues  in  the  wound  were  almost  black.  The  child  died 
nine  days  nfler  Ihe  firsl  symplom  painting  to  an  ntfection  of  Ihe  bone. 

The  autopsy  was  made  three  hours  alter  death,  and  was  interesting  in  Ihal  il 
showed  no  abscesses  which  could  nol  be  Iniced  lo  mulljple  cisleomyelilis.  There  was 
almost  entire  absence  of  pathological  changes  in  Ihe  viscera.  A  separalion  of  Ihe 
epiphysis  had  occurred  at  the  lower  end  of  Ihe  left  tibia  and  lihulu,  Ihe  upper  end  uf 
Ihe  left  femur,  Ihe  lower  end  of  holh  radii  and  ulnte,  and  Ihe  upper  end  of  Ihe  right 
humerus,  wilh  softening  of  the  bone  and  pus.  No  Ihnjmbi  were  found  in  the  right 
axillary  vessels,  the  whole  riKhl  arm  lo  the  wrist  being  swollen  and  discolored,  and  on 
culling  into  il  a  red  serous  fluid  flowed  out  of  this  phlegmonous  inOammation.  Cul- 
tures from  the  heart's  blood,  kidneys,  and  liver  showed  no  growth,  hut  from  the  bip- 
joinl  and  tibial  marrow  l.here  was  an  abnnd.'ince  of  pure  Blaphylococcus  aureus,  aiid 
from  Ihe  phiogmonous  arm  a  faint  growth  of  streptococci.  Blood-serum  was  the  cul- 
ture medium. 

The  case  showed  a  rapid  septic  infeclion  confined  lo  the  bone-marrow  and  bone  of 
th''  sbafls.  Several  long  bones  were  affected,  unaccompanied  by  any  inflammBtion  of 
Ihr  lymphatic  glands  or  of  the  inlernal  organs. 

Pure  cultures  of  staphylococcus  aureus  were  obtained  from  the  led  libia  and  hip. 
and  03  th'Te  was  no  discernible  dilTerence  in  the  appearance  of  tbe  three  bones,  it  is 
probable  that  (he  same  micro-organisms  bad  existed  in  nil  the  inflamed  hones.  Tbe 
5treploco<*cus  infection  of  the  arm  was  probably  due  to  accidental  inoculation  al  the 
lime  of  the  operation.  The  shoulder-  and  hip-joints  conbiined  pus.  but  (he  knee  and 
wri.st  escaped.  This  is  to  he  explained  by  (he  analomicnl  relation  of  Ihe  epiphysis  In 
tbe  capsule  of  the  joint.  When  (he  epiphyseal  line  reaches  wilbin  tbe  joinl-cupsule  pus 
can  tench  (he  joint  whenever  Ihe  epiphysis  is  separated  by  ^'uppurulion.  and  Ihin  ri'lu- 
tionship  exisli'd  in  the  hip-  and  shoulder-jiiints.  In  Ihe  wrisl  the  capsule  is  inserted 
into  the  epiphysis  nf  Ihe  radius  and  ulnii,  and  nol  into  Ihe  shaft,  so  Ibal  pus  to  reach 
th<;  joinl  has  to  prri'iirule  (he  ciirtiliigiiioiis  epiphysis.  This  is  more  diflicull  Ihitn 
whi-n  Ihe  suppuration  can  pass  direclly  from  the  epiphysis  into  liie  joint.  The  sanir 
IB  Iruf  of  the  upper  epiphysis  of  Ihe  tibia,  for  the  capsular  ligamenl  of  (he  knee  does 
nol  cross  Ihe  epiphysis  but  is  inserled  Inlo  il,  therefore,  when  separation  occurs,  the 
pus  burrows  under  Uie  periosteum,  hu(  does  not  break  in(u  (he  juiul. 


RHEUMATIC  FEVER. 
Rheumatic  fever  is  a  iliscase  willi  a  detliiile  dinical  pictmv,  inani- 
Testiiiif  ilsuir  chiefly  in  tlio  heart  and  joints.  Objections  lo  the  ItTiiis 
'•  rlieunialic  "  and  "  pheiinialisiii "  are  based  on  the  iact  that  t]iese  terms 
have  been  applied  to  a  large  ntiiiibor  ot  coTiditioiis  nut  nitisliliilii]);  a 
deliniti'  cliuieal  pietiirc.     There  is,  liowever,  no  objection  Lo  their  use  if 
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tlioy  nre  limited  to  a  disease  whicli  lius  either  u  specilic  cause,  as  for 
oxuniple  typlioid  fever,  or  a  dofiiiite  eliiiica!  and  anatomical  basis,  such  as 
scarlet  fever.  While  the  term  "infectious  arthritis"  is  properly  used  in 
describing  and  classifying  the  articular  nianifesitations  of  a  number  of 
infectious  diseases,  it  is  improper  to  use  the  term  "  infectious  arthritis  "  as 
synonymous  with  "  rheumatic  fever,"  since  rheuiuatic  fever  is  not  a  disease 
of  the  joints  alone.  The  articular  manifestations  of  rheumatic  fever, 
although  only  a  part  of  the  disease,  might  be  termed  one  form  of  infectious 
arthritis,  just  as  the  throat  symptoms  in  scarlet  fever  might  be  termed  one 
form  of  infectious  angina. 

The  term  "  rheumatic  fever "  should  then  be  used  to  describe  the 
disease  in  all  its  characteristic  manifestations,  while  the  term  "articular 
rheumatism  "  is  objectionable  as  implying  that  the  disease  is  primarily  one 
of  the  Joints.  The  manifestations  of  rheumatic  fever  are  varied  and 
numerous,  some  of  them,  such  as  the  articular,  being  far  more  prominent 
in  the  later  periods  of  childhood  and  in  adult  life,  while  in  early  childhood 
up  to  the  fifth  and  even  eighth  year,  infection,  such  as  that  of  the  endocar- 
dium, is  much  more  common,  and  in  infancy  the  disease  is  coraparalivcly 
rare,  hi  a  series  of  223  consecutive  cases  of  rheumatic  fever,  collated  by 
Dunn,  al  the  Cliildren's  Hospital,  Boston,  there  were  none  under  three 
years  of  age.  In  Ihis  series  cardiac  lesions  occurred  in  92  per  cent,  of  the 
whole  series,  and  in  83  per  cent,  of  those  which  were  admitted  with  joint 
symptoms.  These  figures  do  not  represent  llie  liabilily  to  cardiac  mani- 
feslations  in  the  general  run  of  cases,  as  they  were  based  upon  the  severer 
types  which  were  admitted  to  the  wards  of  tlit'  Cljildren's  Hospital. 
Cases  occasionally  occur  under  three  years  of  age. 

Etiolocv. — Of  the  various  views  which  have  been  held  concerning  the 
etiology  of  rheumatic  fever,  only  one  has  survived,  namely,  that  it  is  an 
infectious  disease,  and  that  its  cardiac  and  articular  lesions  are  manifesta- 
tions of  infection.  As  to  the  nature  of  the  infection  two  views  are  held: 
(1)  That  rheumatic  fever  is  a  specific  infection  due  to  the  micrococcus 
rheunialicus,  (2)  That  rheumatic  fever  is  due  to  infection  with  a  variety  of 
organisms,  parliculariy  Ihe  py<^eTiie  cocci,  infection  with  which  in  an 
attenuated  form  causes  the  characteristic  clinical  picture.  Tlie  strepto- 
coccus group  has  been  csi)ecially  mentioned  in  connection  with  this  view. 
The  first  view  has  in  its  support  tlie  remarkable  dcfmiteness  of  the  disease, 
which  suggests  a  specific  infection.  It  also  has  in  its  favor  much  experi- 
meatal  evidence  which,  however,  is  not  conclusive.  The  micrococcus  rheu- 
maticus,  therefore,  has  not  been  absolutely  proven  to  he  a  specific  organ- 
ism. The  second  view  explains,  the  remarkable  delinitencss  of  the 
clinical  picture,  by  saying  that  rheumatic  fever  is  a  specific  reaction  of 
the  tissues  to  a  variety  of  infections.  The  ex|)erimental  work  in  support 
of  this  view  is,  however,  fully  as  inconclusive,  if  not  more  so,  than  that  in 
favor  of  the  first  view.  Neither  of  these  theories  can  be  accepted  without 
reservation. 
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II  St-'.'iiis  i'ri)liiilil'-  lliul  (In.'  iisiiul  iiiuili.'  of  iiill-cljuii  is  liiruuyli  Uli,' 
tonsils.  Riceiil  iiivesligalioiis  havu  sliown  thai  a  lar^'t:  number  of  cases 
wort'  shiirtly  iircceJetl,  or  were  accompanied,  by  a  sore  Ihrual.  Tliere  is 
some  experimental  evidence  in  supporl  of  lliis  vil-w.  Exposure  lo  damp- 
ness, to  cold  and  to  sudden  and  greal  clianges  in  leniperalure  are 
imporljinl  predisposing  causes.     One  attack  predbposes  lo  anotlier. 

Tlie  symptoms  are  varied  and  similar  lo  those  of  an  infi-iUon,  as 
evidenced  by  tlie  character  of  tlie  fevL'r,  liie  involvement  of  Die  serous 
membranes,  the  tendency  to  relapse,  the  sweats,  and  the  leucocytosis. 

Pathological  Anatomy. — Tiie  particular  characleristio  of  llie  lesions  is 
the  fact  that  tlie  indaniniation  is  not  purulent.  The  serous  membranes 
are  especially  affected  and  the  prominent  lesions  are  those  of  the  joints, 
the  endocardium,  pericardium,  lieart,  and,  in  rare  cases,  Ihe  peritoneum,- 
pleura,  and  pia  inafer.  in  certain  case.s,  especially  in  children,  and  much 
more  frequently  met  with  in  England  than  in  America, subcutaneous  fibrous 
nodules  are  found  atlacheil  to  the  tendons  and  fasciit  in  any  part  of  the 
body  or  limbs.  Tlie  alTected  joints  sliow  bypcneniia  and  swelliii};  of  the 
synovial  meuibranos  and  of  the  liganientous  tissues.  Tliere  may  be  a 
slight  erosiim  of  tlie  cartilage.  The  fluid  in  the  joint  is  albuminous  in 
ehararter,  and  contains  leucocytes  anil  a  few  fibrin  Hakes.  An  extensive 
efTusion  into  the  joint  is,  however,  uneommon.  The  lesions  of  the  endo- 
cardimu  are  descril)ed  on  page  7:t6.  those  of  the  pericardium  on  page  754, 
and  tliose  of  the  myocardium  on  page  733,  The  blood  usually  contains 
an  excessive  amount  of  fibrin  and  shows  a  leucocytosis. 

Symitoiis. — Tile  symptoms  of  rheumalie  fever  are  those  of  a  febrile 
disease,  represented  by  a  variety  of  numifestations,  which  may  appear 
alone  or  in  groups,  but  are  all  dependent  on  a  primary  infection.  During 
Uie  first  two  years  of  life  rheumatic  fever  is  exceedingly  rare,  but  may 
occur.  Up  t<i  eight  years  of  age  the  type  of  the  disease  is  essentially 
different  from  that  of  tJie  adult.  There  may  be  siiglil  swelling  only,  and 
redness  and  tenderness  of  the  joints  mny  be  entirely  absent  and  the 
temperature  only  slighlly  elevated.  The  oidy  symptoms  are  likely  to  be 
stillness  of  one  or  more  joints  with  pain  on  motion,  or  sometimes  willi 
indellnite  wandering  pains  which  are  not  referred  to  the  Joints.  In  these 
cases  wiUi  obscure  symptoms,  the  hereditary  predisposition  In  rheiimalic 
fever,  the  history  of  previous  attacks,  and  the  presence  oC  endocardilis  or 
pericanlitia  which  cannot  be  explained  on  other  grounds  are  important 
points  in  making  the  diagnosis. 

AiiTicinH  Manife-'Tations, — The  onset  of  the  disease  in  children  above 
eight  years  of  age  is  usually  acute,  and  is  cliaracterb-ed  by  loss  of  appi-lile, 
fever,  swelling,  tenderness,  and  redness  of  one  or  more  joints.  Pro- 
nounci'd  redness  and  swellingof  the  joints  are  not  so  marked  as  in  adults. 
The  temperature  and  pulse  are  usually  moderate,  alllioiigh  in  the  begin- 
ning of  the  attack,  following  the  rule  of  acute  infectioiB  disease,  a  sudden 
rise  oftempeRiluie  to  ;JIt.4°  lo  40"  <'.  (103"  to  104°  F.)  is  not  uncommon. 
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The  pulse  and  teinperaluri'  soon  fall  sevi.Td]  degrees  in  the  course  of  the 
disease,  and  then  graihially  become  normal,  unless  some  fompHcalion 
arises.  The  urine  is  diminished,  high-colored,  and  very  acid.  On  cooling 
it  deposits  urates.  The  chlorides  are  diminished.  A  characterislic  symp- 
tom is  profuse  and  acid  sweating,  having  a  sour  odor.  The  mind  is  usually 
dear.  The  joints  are  apt  to  be  invaded  successively,  the  joint  first  affected 
somelimos  becoming  decidedly  less  painful  and  swollen  as  the  next  joint 
is  involved,    Anseniia  develops  rapidly,  and  leucocylosis  is  usually  marked. 

Cardiac  Manifestations, — By  far  llie  most  frequent  infection  in  con- 
nection with  the  heart  is  endocarditis.  The  onset  of  endocarditis  is  usually 
characteriz-ed  by  rist;  of  leujperalure,  and  either  precordial  pain  or  dys- 
pnoea, or  both.  On  physical  examiimlion,  a  soil-blowing  systolic  murmur 
of  mitral  origiTi  is  heard.  Aniemia  is  usually  such  a  prominent  symptom 
in  rheumatic  fever  Ihaf  hipmic  murmurs  may  arise  in  the  course  of  the 
disease  and  render  the  diagnosis  from  orf;anic  murmurs  dilfieult.  An 
infection  of  the  endocardium  is,  however,  so  common  in  rheumatic  fever 
that  ttie  presence  of  a  njurmur  should  be  looked  upon  as  a  possible  grave 
lesion  in  every  ease,  and  Ihe  heart  should  be  carefully  examined  at  each 
visit  for  ihe  puri'ose  of  detecting  any  abiiornin!  sound  as  soon  as  it  is  per- 
(■epliblc.  In  some  cast's  Ihe  endocardilis  begins  very  insidiously  without 
noticeable  symptoms  referable  to  Ihe  heart,  ajid  in  children  there  is  a 
special  tendency  to  dilatation. 

Next  to  endocanlilis  the  most  frequent  cardiac  manifestation  is  peri- 
cardifin,  which  begins  with  a  pericardial  friclion-rub,  usually  under  the 
middle  or  upper  part  of  the  sternum,  with  pain  and  precordial  distress, 
and  later  vvilh  the  usual  mechanical  symptoms  of  dyspiuea  and  orlhop- 
ncea,  as  described  under  pericarditis.  The  disease  is  often  associated  with 
endocardilis,  but  does  not  usually  occur  at  so  early  an  age  as  endocarditis, 
the  middle  period  of  childliood  being  most  prone  to  the  disease.  Especial 
mention  should  be  made  of  the  Mirium  connected  with  pericarditis. 
When  a  pericarditis  is  accompanied  by  elTusion,  the  lluid,  in  children,  is  as 
a  rule  not  purulent. 

OTiiEit  Mam  PEST  ATioNs, — Of  llie  other  more  mrc  manifestations  can  be 
mentioned  7ni/ij<'artliliii,  jilniritis,  and  jjiTiliDillii',  also  certain  cerebral  com- 
plications usually  associated  with  hyperpyrexia  and  represented  by  delir- 
ium, coma,  and  convulsions.  The  relation  between  chorea  and  rheumatic 
fever  is  staled  on  page  93.3.  Various  forms  of  n-ylhema  appear  in  the 
course  of  rheumatism.  The  small  subcutaneous  fdirous  nodules  already 
spoken  of  are  symptomatic  of  rhpumatic  fever.  A  number  of  these 
nodules  may  appear  at  the  same  time  and  last  for  weeks  or  months. 

Diagnosis. — Any  case  of  acute  febrile  disease  accompanied  by  signs  of 
endocarditis,  or  by  pain  in  the  joints,  or  by  tlie  signs  of  pericarditis,  is 
presumalily  a  case  of  rheumatic  fever,  unless  some  other  cause  can  be 
demonstrated.  In  some  cases  the  diagnosis  may  for  a  time  be  doubtful, 
but  it  siiould  be  remembered  that  absence  of  joint  symptoms  in  children  is 
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no  evidence  against  Ui»  process  being  tiiat  of  rlieiimatic  fever.  Willi  our 
present  belief  thai  in  many  cases  llie  infection  of  rheumatic  fever  enters 
through  ttie  tonsils,  we  should  in  all  cases  where  the  manifestations  are 
(loublful,  carelutly  inquire  as  to  a  previous  affection  of  the  throat.  We 
slioulil  bear  in  ininil  how  different  in  many  cases  are  the  symptoms  in  thp 
young  from  the  pronounced  arlicular  symptoms  of  adults.  A  prerious 
history  of  articular  attacks,  canliac  symptoms  or  chorea,  is  strung  sup- 
porting evidencL-  of  rheumatic  fever,  owing  to  the  remarkable  tendency  to 
recurrent  attacks  in  early  life.  The  disease  is  to  be  dilTereiiliulpd  from 
several  affections  which  somelinies  resemble  it. 

Frmii  Jufiiiitlle  •Si-oi-butrm. — SytnploMiS  ocnirring  in  the  first  two  years 
of  life  should  he  carefully  disliufuisiied  from  scorbutus  (page  337). 

From  Acufe  Osfcomyelitii. — The  diagnosis  is  made  princi[jally  by  the 
greater  intensity  of  the  localizing  syuiploms,  ttie  invoivenient  of  tlie  epiphy- 
ses or  llie  shall  of  the  bone,  rather  than  the  joint,  and  the  presence  of 
more  pronounced  constitutional  symptoms  in  osteomyelitis. 

Frijiii  Mulliple  Sccuiiihirif  ArtlirilU. — Infections  of  the  joints  may  occur 
from  gonorrlnua,  scarlet  fever,  dysentery,  iidluenai,  ccrebro-spinal  fever, 
and  a  number  of  inroctions,  but  the  dill'iTi'rilial  diagnosis  can  usually  be 
made  without  dilliculty  by  the  course  of  the  syniptoni.s,  the  teniieiicy  to 
iirvolvo  but  one  joint,  and  the  recognition  of  the  disease  in  which  the 
arthritis  occurs. 

PnoiiNosis. — When  tlie  joints  alone  are  involved  the  prognosis  is  in- 
variably favorable.  The  great  tendency  to  cardiac  involveinenl  and  to 
recurrences  shoulil  bo  renumbered  and  makes  tlie  prognosis  more  grave 
than  is  usually  realized,  tn  the  scries  of  2*23  caS4>s  above  spoken  of,  20 
per  cenl.died  while  in  the  lios|'ital  frouj  the  n>sulls  of  cardiac  involvement. 
Tbeatment. — The  child  sliould  be  kept  i.i  bed,  and  made  to  wear  soil 
flannel  night-gowns  so  fashioned  that  they  can  bo  changed  with  as  little 
disturbance  as  possible,  and  fresh  gowns  should  be  put  on  as  oflen  as 
severe  sweats  occur.  It  is  desirable  that  patients  stumid  sleep  between 
blankets  in  preference  lo  sheets.  Milk  is  beyond  doubt  the  most  appro- 
priate diet.  The  thirst  can  be  salislied  by  lemonade,  or  oatmeal-  or  barley- 
water.     Soups  and  broths  may  be  used  to  vary  the  milk-diet. 

For  the  relief  of  [>ain,  however,  the  salicylates  are  especially  valual)h>. 
They  should  be  given  in  fairly  large  doses,  U.3  gramme  (fi  grains),  for  the 
first  twrnly-fuur  hours  until  toxic  symptoms,  such  as  slight  ijisturbancc  in 
hearing  and  ringing  in  the  ears,  are  produced,  or  until  the  pilin  lias  sub- 
sided, When  the  pain  is  once  under  control,small  doses  of  the  sulicylates 
tlirei-  or  four  limes  a  day  will  usually  keep  the  palient  comfortable.  With 
the  I'resh  irivulvenient  of  nnollK-r  joiiil,  an  increase  in  llif  qumility  of  the 
salicylates  may  he  needed  temporurily.  Aspirin  and  tlic  ummoninin 
Ucylale  are  perhaps  the  rnost  useful  iinparalious.  Salul,  sjdirin,  arnl 
lucetin  may  bi'  tiicd.  The  <hises  of  Ihisc  preparalions  are  from  U.;j  to 
U.ti  gramme  (,5  to  10  grains),  accurdinfj  to  the  age,  fhreu  limes  u  day.    The 
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alkaliiiL'  U'eiitnient  is  oRen  I'lToclive,  ami  may  advanlafreoiisly  be  t-onibined 
with  tho  salicylates.  Ten  or  lillL^'n  grains  of  (he  citrate  of  polassluin  in 
two  or  three  ounces  of  wattT,  and  the  adilitioii  of  thirty  grains  of  bicarbo- 
nate of  soda  with  a  half-oiiiicc  of  lemon -juice,  inalic's  an  agreeable 
(.■fTtTvesrent  drinli.  Tliis  may  bt-  given  every  tliree  or  four  hours  until  the 
urine  is  sli^diliy  alkaline,  and  then  iii  such  quanlilies  as  to  keejj  the  roac- 
lion  just  perceptibly  alkaline. 

Plienaceline  in  small  dosos,  0.06  to  iKI'2  gniniirn'  (1  lo  2  grains), 
guarded  with  stinjulanUs,  may  be  used  to  coiitrul  exiit'crhiilioiis  of  pain 
when  it  b  not  desirable  to  increase  the  siilicylalcs.  Especial  altentiop 
should  be  directed  to  the  tieart,  and  lis  compIicatioTis  treated  symplo- 
matieally. 

The  local  Ircatnienl  of  the  joints,  in  the  acute  stage,  cousisis  in  the 
appliijition  of  hot  romerilatiiins  fur  the  relief  of  pain.  The  weight  of  the 
bedflolln'S  should  he  kept  oil'  Ihf  allecled  joirils  by  means  of  a  cradle. 
When  the  [lain  has  subsided,  llie  joints  should  be  wrapped  in  cotton-wool. 

Fig.  U7. 


J.liiUJ....!..    l'.-..i.     .liliill.  Iijv  ../  .li.-.-i..-,-.      Mjiir.',  ,.'_,  ;i-iii-s  iil>l. 


When  the  j)roeess  lias  become  subacute  or  chronic,  grout  impnivciiieiil,  as 
evidenced  by  dijuinulion  iji  llie  swelling,  .siilfnes.'i,  and  pain  nn  motion, 
often  fiillows  Ihc  !ip]ilie;itioii  of  ilry  heat  for  an  linur  evei'v  day  or  several 
times  a  week.  Tliis  may  best  be  applied  by  Ihc  ovens  especially  adajited 
for  the  ]>iirpose. 

The  u.se  of  salicylates  .should  bi-  coniiimed  In  smaller  doses  Inr  one  to 
two  weeks  after  tlie  acule  synjplonis  have  subsided,  as  exacerbations  are 
less  likely  to  occur. 

The  disease  will  generally  run  a  rouree  of  from  ibm'  to  six  weeits, 
during  which  time  the  patient  should  generally  bo  kept  in  bed,  and  care 
be  taken  to  mainlain  an  eipial  tem]ierahire  in  Ihc  room.  Owing  to 
the  tendency  to  a  recurrenci-  of  lhe  disease,  it  is  olleti  advisable  to  re- 
move the  child   lo   a  warm,  dry  climate  during  the  cold  and  uiisetlled 
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wcalhcr  whidi  prevails  in  the  winter  and  early  spring  in  llie  norih.    Gen- 
eral tonir  ln-alirii?nt  with  irun  and  nnx  vnmiia  should  hi-  rarried  out  for 
several  wcfks  ader  ll»>  subsidence  of  Ihe  arule 
and  snbamle  symploms. 

The  fiiltowirij;;  case  illnstrales  Ihi-  arlicular 
Jimui  festal  ions  of  rlieuinalic  fever  : 

A  hoy,  IlirPH  yeiU-s  iirid  fiiiir  niinitlis  olil,  was  trrrtled 
ill  Ihe  lins])itiil  fur  hroncbifis,  niiil  when  convali'sri'iit 
(Tola  Ihiil  dis-'ase  whs  allHckcd  with  rln'iimatir  frver. 

Ttiere  was  no  rlii'il malic  liislory  in  tils  family,  and 
he  hiicl  ni'wr  had  rhi'ninnti^m  nor  any  ulher  disease 
exrepl  lironrliiiis.  Atler  haviiiK  bri-u  Werish  fnr  Iwo 
days.  Ihi-  IciiipiTiilHre  vuryiriB  rroni  37.7°  I.)  38. 8°  C. 
(IOC  I'l  102°  v.).  he  roiiiiilaiiied  -it  pill  an.!  Iriider- 
wsi>  ill  Ins  ^liiiiildiT^.  wrists,  and  >-lt"i»«.  On  Die 
riilliitviiiu  diiy  llii-*e  syQi|itij|iis  iner-MS'-il,  IH-Jng  '■S- 
pecialty  injrki-d  Jii  (lit-  left  Uund  and  li'fl  kiiie.  TlitTe 
Wits  tin  exprvssi<m  of  aiixiclv  on  his  r^itv,  showing  that 
he  r<'ari'd  lhi>  ti-ndiT  joinls  would  lii'  loiirheil.  The 
wei)rhl  of  IIil-  hi'dclollifia  wiis  kept  fnim  Ihe  kn^e  by 
a  cradle,  and  llii'  nnii  wns  cum  fori.'!  I>ly  arnin^d  on 
H  pillow.  Tlie^i'  dcliiils  in  Ihe  nursin(f  of  a  rlieuinalir 
child  un-  vi-i*y  iniporliinl.  Fij;.  1 17  shows  llie  alTei-'led 
knees  and  wrisl.  He  wiw  being  trt-aled  with  oil  of 
^iiltbi-i'iiini,  4  minims  i-very  llin"''  hours.  The  Irm- 
pcraliin-  v,iri.-il  froiii  88.3'  lo  80.4''  ('.  (101"  to  103" 
F>),  An  I'XLiniiiialiuii  of  llii'  riirdMi;  re|;ioii  did  not 
(Wi-ul   liny  iMrdiiir  com[ilintlioii, 

Tli^  child  BMlTi'ivd  rotiNidi'i'iibly  for  four  wneks,  bul  lit  Ihi-  ivid  "f  llial  liini-  Ui<- 
JoliiU  ^riiihiitlly  lii-evi  less  piiinriil.  and  he  was  ■•nlirrly  well  Ihirty-lbn'v  days  fnini  Ihc 
onsi't  of  Ihi'  aftai'l!. 

Till-  Cullowin^  ease,  a  Rirl,  five  and  one-half  yenrs  nid.  was  iideresling 
as  il[iislraliii).'a  luiniber  nreliarai'teristics  in  eonnei'tion  willi  the  rlK'iiinatic 
fovor  ofehildreii : 

Khi'  will  iilliii'kod  ri^M  duys  hi'fiini  i-nliTiM^t  llii<  hns]iihil  with  pain.  awi*lhii|i.  ><nit 
Ivndirnc-'S  in  Ii-t  h'fl  iiiikh'.  On  i-iilviini'i'  U'-t  li-mpiTalnw  was  40°  I',  (lni°  (■'.),  Iht 
pill.ae  wiis  14''.  ;i'id  h-'v  i'i-a|iirilioin"  wrri.-  41),  Tlii-ir  was  vi-ry  sliirhl  pain  in  Ihi-  joinls, 
and,  iillhoii^li  IhT  appi'lilii  WII5  h'ssmi'd.  she  olhirwise  lu-i'nird  w<dl.  mid  Imd  not  roin- 
jitiiiiif'il  of  any  |iaiii  »iiii'i>  Ihe  lic^iiininK  of  llii<  allurk,  lln  llic  sivlli  d»y  llic  l>'nipiTu- 
Iniv  fidl  lo  37.l!°  L'.  (Ill'*  v.).  It  is  iiiliTi-slina  to  note  Ihi'  cxln'mu  Itilenry  of  Ihc  di»- 
ruse,  iinil  how  tli<<  I'liitd  sccin<.*(l  lo  l>e  pflrfirlly  coinrorluhh'  rroiii  the  Ix-tiinnini;  of  tbii 
ollark,  rxri-pl  when  tlie  anklcit,  tioth  of  which  were  kwnllrn  and  Iriidcr,  were  tonchM. 
Oil  Ihe  ^evctilh  d.iy  of  tin-  di*"iisi!  lln-  leni|HTuliirr  roHi-  lu  8S,G°  C.  (ICt.l.fi"  F.).  iind 
an  mnniiiiatioii  of  Ihe  clie^l  slioivrd  ii  iiidnil  svslolic  niiirinuv-  The  miiniior  ln'i-nnie 
more  nimki'd.  and  wiis  InnsiniUed  inlo  tlie  axilla  und  llie  I'juk.  Thr  iifit  of  snpi-Mlcia] 
mrdlui-  ihiliit'-s  Wii!<  nlitihlly  incri-n!i<'d,  and  •■(t--nd''d  In  Ih'-  niiildl'-  of  the  sd-fiiiiiii. 

By  lh>'  rnd  ••!  tlir  scrond  week  of  Ihe  >itl;ick  Ihi-  jmin  mid  li-nderne<i»  h»d  led  the 
ankl"*,  and  Ihe  rhilil  »»fiiiin1  quib*  well.     Tin-  nri'a  of  HUiierftciiil  ciirdiiie  duhii^a  wu 
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fiiutid  io  be  normiil,  but  Iho  sysloliu  miiriiiur  slill  ruuliiiueil.  Ohnrl  19  bIiows  llie 
rhi'umiitip  fever  gradually  suljsiding  u\i  b>  [hv  si^veiiUi  day  of  llie  diseasf,  wbeu  the 
fiidociirdilis  np|>ea.red. 

Fig,  UK  represi'tils  a  boy  who  duririg  an  altack  uf  rhi^Minulir  fi-vrr  di^velnpod  (he 
sniH'ilUilii'rMiA  fliiroii!!  tiodutt'S  ivbirli  Imvi.'  b<.'rii  ri'f>-IT<'il  In. 

Wlii'ij  Itii  WiUi  si.'V'L-ii  j/i-iirn  olil  be  bud  an  nll^ii-k  i>f  rbi'uuiatk'  feviT  uHucUiig  bis 
BukleD  mid  Uii!  niUH-les  of  his  neck.  His  lemi»Tttlure  whs  87.2°  C.  ('J'J°  F,};  his  urine 
nus  nuniL.-il,  During  Iliis  nllni'k  n  systolic  siiuHlu  Irnnsinitled  into  Ibe  uxilla  devrloped, 
and  Iho  area  of  suin'ificial  fMriliiii"  diiliifss  w.is  iiirn'iiBcd.  Tliis  aiUi-l:  liislnl  eight  diivB, 
From  that  time  uiilil  he  was  thirteen  years  old,  tliiit  is  for  six  yenra  following  bis  first 

Fni,  118. 


fUiHUmaUe  fevtfr.    Subculaiieous  flbroiu  codulcfl.    Male.  IS  yiAtt  old, 

allack  of  rbeiiraalic  fever,  he  had  more  orieag  dyspnoua  on  exerlion,  and  at  (imei 
cardiac  pain,  but  never  had  any  marked  return  of  tlie  infection.  At  tlm  end  of  Ibril 
lime  he  noliced  small  lumpa  appearing  under  his  skin.  When  Ibey  wre  flr>l  observed 
he  had  Indefinite  pains  in  bis  limbn,  severe  heiidapliu.  and  malaise.  S-iine  iif  llie  lumps 
were  slighlly  lend'.'r.  and  were  distributed  on  the  ehest,  arms,  abdomen,  imd  legs, 
mostly  on  llie  anterior  surface. 


Although  rheumatic  fever  is  rare  iti  infancy,  we  have  met  with  a  num- 
ber of  cases  aL  this  early  period  of  life.    Reference  has  already  been  made, 
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on  page  89,  to  the  little  girl,  two  years  old,  who,  aflcr  exposure,  was 
attacked  witli  arute  rlieiimatic  fover  in  both  liip-joints.  Two  other  cases 
are  of  special  interest  on  account  of  their  early  occurrence. 

The  first  case  was  one  ot  rlieu malic  fever,  altaekingall  IhejoinU,  in  an  infant  two 
weelcs  old,  afler  exposure  to  a  cold  draajrhl  while  being  balht-d.  Any  niovetnent  of  the 
joints  liuusfd  the  infant  to  scream.  He  lost  rsjiidly  in  weight,  his  surfare  circulation 
wui  distiirliwl,  and  [tie  allack  lasted  for  four  months  :  but  whyn  he  was  six  months  old 
lie  was  (n-rfeclly  well,  and  no  cardiac  complication  dt-veiopfd  during  (he  atluck. 

AnoUier  cuse  of  Ibis  kind  w:is  an  infant  who  was  altai-ked  with  rheunialic  fever 
when  she  was  seven  months  old.  the  attack  lasting  until  she  was  fifteen  months  old, 
when  ilie  rctovered  and  became  well  and  strong. 

SYPHILIS. 

The  specific  organism  which  causes  sj-philis  has  not  yel  been  dis- 
covered. The  disease  as  it  is  manifested  in  early  life  appears  in  two 
forms, — (1)  ac(pnr'-(l  and  (2)  htrnVdary. 

The  fonrier  dilTers  in  no  respect  from  the  disease  as  it  occurs  in 
adults,  and  is  transjnilted  by  diriicl  infection,  usually  through  one  of  the 
mucous  menihranes.  Its  treatment  and  general  chararleristics  are  the 
sajne  as  in  adults. 

HEREDITARY   SYPHOJa 

The  hereditary  form  of  syphilis  plays  an  important  pari,  in  the  dis- 
eases of  the  early  months  of  life,  and  is  an  ad'ection  which  in  all  its 
phases  should  be  thoroughly  understood  by  those  who  practise  ajnong 
diitdren. 

By  inherited  syptiilis  we  nn-an  a  congenital  disease  whicli  has  been 
Iransmitlcd  lo  the  child  through  one  of  the  parents  or  through  both.  It 
makes  its  appearance  either  in  the  early  months  of  life,  &^hUi»  of  Uie 
neifi-born,  or  at  a  later  period  towards  puberty,  retarded  nifphUifi.  The 
stage  which  is  met  with  at  birth  usually  corresponds  to  an  early  stage  of 
acquired  syphilis,  while  Ihat  which  is  delayed  until  later  ctiildhood  or 

erty  corresponds  lo  a  later  stage. 

Inhebitance  anu  TitA\.s mission. — The  question  whether  the  infant  can 
inherit  syphilis  from  the  fiiltier  without  the  infection  of  Ihc  mother  is  one 
which  has  not  yel  been  determined  finally.  The  weight  of  evidence  is  in 
lavor  of  the  view  Ihat  its  occurrence  in  this  way  is  not  possible.  The 
probability  is  that  some  mild  and  ti^nsient  form  of  the  disease  has  been 
overlooked  in  cases  where  tiie  mother  has  been  apparently  healthy,  es- 
pecially as  the  molhcr  of  a  syphilitic  infant  is  always  inunune  to  infection 
by  her  infant.  Instances,  however,  occur  in  which  it  is  impossible  to  say 
that  the  molhcr  of  an  undoubtedly  syphitilic  infant  is  also  syjihilitic.  Tlie 
folluwing  casu  illustrates  Itiis  point: 

An  infant  with  niartnl  syiihililie  lesions  wm  liroughl  In  us  for  Iwaliueiil.  The 
ftiUicr  of  the  inTiinl  uiknowledgril  biiTing  be*n  treated  for  a  primary  syphlblic  lesion 
which  was  followed  by  pninoiiiicrd  •econdnry  syint'tonis.     The  niulbnr  was  a  healthy, 
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eilh"*  *"'"*".  who  Lad  lUways  been  iierfeclly  willint;  In  give  any  inrormation  requirftd 

ti     "^"^r^h    "■  'p'*'  "'-"'"  ""^  "^  '"  '""''  ''"^'""■<''''  '■"inlition,  ill  order  to  aid  in  lUe  |jrL-sorvn- 

on  o    dprinfanfs  life,      slie  st.iled  lliut  she  h..d  never  had  any  iniscj.rriagcs.  tliat  she 

Kh&d  ^^    m    '  *^"  '"*"'  ^^'"''^  "'!<*  "f  «"■  '^«  '•'f  Ih  cf  Ihia  infanl.  and  thul  sbe  had  aever 

Kriii.t"  ^    "''^^'■''"'^'"  "n  lier  skin,  a  sore  throat,  nor  any  lesions  of  Ihe  raueous  mem- 

sin'^e^ti      "h^  '^^'""''  "'"^"-'^  °'"  obBcrvalion  when  hor  infant  was  six  weeks  old,  and  has 

has  h  d'"'         '  **"^"  suOicienlly  often  Tor  us  lo  say  that  so  far  na  we  can  delermine  she 

pienliful  supply  orhr,-a8t-i.,ilk,  which  was  evidenlly  of  good  quality. 

.     ^  sypl"liUc  infant  does  not  infect  its  mother  {Cb/fc-'s  Iuk).     It  can 
mrect  a  woman,   however,   who   either  has  never  had   syphilis  or  who 

I  has  never  given  birth  lo  a  syphilitic  infant. 
Utero  ^i"".'''*^^'^'  possible  for  a  syphilitic  fcetus  to  infect  its  mother  in 
■        nis  theory  of  rdro-infrdion,  however,  has  not  been  universally 
ccep  ed.     Fournier  believes  that  there  is  a  class  of  cases  in  which  the 

>inf  ''""^   '^^  marrif^  has  no  lesion  which  would   necessarily 

_     >e  mother,  where  the  mother  never  shows  any  initial  lesion  and 
.       '^'^*'  from  syphilis  so  long  as  she  is  unimpregnated,  and  where 
Bin  P^^^^'ion  she  becomes  sj-phililic  and  either  aboris  or  gives  birth 

■  th        Jp""""^  infant.     In  connection  with  Ihe  subject  of  retro-infection 
I  DF^  ''"''^''o"  arises  whether  a  mother  who  becomes  sypliilitic  during  her 

■  dou^l^'tP  ^^"  '"^^^''^  ^''^  i(vias  { j>oM-coneepti<m/ii  nyphilt/i).  There  is  nO 
niitK  ■!  ^  '""^^  abort  from  her  own  syphilitic  infeclion.  The  same 
^     honty  believps  that  the  ftrlus  is  also  s>-philitic.     This  doctrine,  how- 

Im-*^^'l'V"'*  ""'^^'^"y  accepted.     There  is  no  doubt  but  that  infeclion 
"^^it  h      P'^^'-'e:  wliL'ther  il  always  tk.es  is  not  y.-l  settled, 
as  been  found  that  when  a  woman  is  syphilitic  it  is  exceedingly 
.  "^^  t"  abort.     Miscarriage  is  more  frequent  when  a  woman 

P    sing  through  the  early  stages  of  syphilis  than  later  when  she  has 
flecome  more  or  less  habiluated  to  Ihe  disease.     The  Ireatment  by  mer- 
y  in  tliese  cases  soon  after  impregnation,  and  continued  during  the 
>,  ^"^^^"^y*   '^  ^   vahialilc    means    of   averting   abortion.     Although    the 
,.  .    '^^t^'is  of  a  syphililic  woman   is   usually  macerated,  yet  such  a 
tution  of  the  foetus  may  be  produced  by  other  diseases  as  well  as  by 
ypnilis.     Birch-IIirsL-hfeld  has  found  from   an  examination  of  a  large 
nioer  of  macerated  fcetuses  that  seventy  per  cent,  were  undoubtedly 
syphilitic. 

Although  Ihe  tendency  to  Iransmil  the  disease  is  greally  lessened  by 
i""^.  yet  the  thorough  treatment  of  the  parents  by  mercury  is  the  most 
eUicienl  means  of  preventing  such  transmission,  and  the  careful  use  of 
this  drug  in  proper  doses  is  never  contraindicated.  It  is,  therefore, 
evident  lliat  a  pregnant  syphililic  woman  should  be  treated  with  mercury 
whether  she  was  infected  before  or  after  conception.  -  When  both  parents 
&re  syphilitic,  and  when  their  syphilis  is  in  the  early  slices,  the  infant  is 
most  likely  to  inherit  the  disease,  and  under  like  conditions  the  disease  is 
apt  to  be  of  a  severe  type,  ^^^^^^^^ 
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Infants  enlirely  free  from  syphilis,  either  at  birUi  or  later,  have  been 
known  to  be  bom  of  parents  of  whom  one  or  both  were  undoubtedly 
syphilitic.    The  following  cases  illustrate  this  question  of  inimunily  : 

Two  children  of  a  family  of  five  were  under  our  cure,  all  nf  wliom  wi're  htallhy  at 
liirlli  .-ijicl  li[icl  never  sliowu  any  syiii|jliiiiis  iif  Ej']iliilir!.  Tlie  fiilinr  was  iiifwlnrt  Hilli 
9)iiliilis  before  nmrriagr.  and  kk'r  iiirwted  Iiia  ivife.  Tlioy  were  lioth  ciirffiilly  Irraled 
wiUi  mercury.  The  wife  had  never  had  any  abortionE.  Slie  hud  hud  live  children, 
and  had  lost  none.  Bolh  fHlher  and  mnlher  hud  hiid  undnulilcd  Eeeondiiry  and  ler- 
tiarj  lesions,  some  of  which  still  exislrd  at  thy  lime  Wf  saw  them. 

The  falher  of  aciother  such  case  was  a  rag-^^nriiT,  who  had  a  priniiiry  syphilitic 
lerion  on  his  hand  twelve  years  |ireviou.«ly.  Tlie  k-sion  was  followed  by  secondary 
symptoms.  He  had  iiuver  had  any  lesion  on  Ihe  penis.  While  he  was  bi'ing  Ireatrd 
his  wife  showed  symptoms  of  syphilis  and  was  also  Irealed  wilU  mercury.  This  child 
had  always  been  healthy,  and  was  one  of  Ihree,  none  of  whom  had  ever  developed  any 
Bfpbilitic  lesions. 

Patholohical  Anatomi. — The  palholi^cal  tissue-changes  wliich  lake 
place  in  the  hereditary  form  of  syphilis  are  of  the  same  naliire  as  lho.se 
which  occur  in  Ihe  acquired  form.  Dilfuso  mlcrMi/in/  t'i/jHTfj/aniti  is  much 
more  common  in  the  hereditary  form  than  are  circumscribed  gummy 
tumors.  Changes  in  tlie  bones  are  very  common  in  hereditary  syphilis, 
and  in  fact  so  much  so  that  it  is  usually  considered  necessary  lo  linrl  these 
osseous  changes  in  order  to  establish  a  diagnosis  of  syphilis  in  the  fii?tus. 

Onseoiiif  Si/g/ait.^The  chanires  in  the  bones  which  take  place  in  heredi- 
tary syphilis  are  so  important,  not  only  on  account  of  thcii-  |)alliological 
interest,  but  also  because  of  their  clinical  significance,  that  especial  allen- 
tion  should  be  paid  lo  them. 

In  this  connection  it  should  be  remembered  thai  in  Uio  latter  part  of 
inlra-uterine  life  the  long  bones  are  cartilaginous  and  the  process  of  ossi- 
fication is  inlra-carlilaginous.  As  the  cartilage  changes  to  bone  ttie  carli- 
lage-c^ells  increase  in  number  and  are  closely  crowded  togeiher.  Then 
comes  Ihe  area  of  ostenblasls,  Ihen  the  calcareous  mailer,  and  deeper 
down  in  the  ossified  portions  are  the  blood-vessels  running  in  from  the 
periosleutn.  The  epiphyses  of  Ihe  bones  of  Ihe  arm  are  cartilagmous  at 
birth,  and  they  remain  sejiaraled  from  llie  shall  of  the  bone  fur  some 
lime  by  n  narrow  caHilat^nous  layer.  II  is  in  lids  cartila^nous  sepa- 
rating layer,  calliTl  Ihe  zone  of  jiroliferalinu,  ri'pr<.'senl<'d  In  Ihe  drawing 
of  a  nonnal  infatd's  bone  (page  310,  Fig,  Ti)  I.),  thai  cerlain  ihangis  are 
found  in  hereditary  syplulls.  II  is  also  at  this  zone  of  prnlifiTution  that 
the  growth  in  Ihe  length  of  the  bone  takes  plare,  and  il  is  here  that 
syphiiilie  changes  are  inosl  otlen  found.  This  lesion  iS  an  osteochondritis, 
and  may  occur  together  with  lesions  of  Uie  spleen  and  other  [mrts  of  the 
body,  or  as  tlie  only  manileslation  of  the  disease. 

Osleochondrilis  k  ordinarily  Ihe  form  of  bone-disease  in  infants. 
Osteoperiostitis  belongs  almost  exclusively  to  Ihe  later  forms  of  heredi- 
tary syphilis  us  Ihey  ap|H-ar  in  older  childn-n  and  in  yjung  adults. 
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The  bones  which  are  affected  most  commonly  are  those  of  Ihe  amis 
and  of  the  k^. 

Besides  these  conmion  osseous  lesions  a  morbid  condition  of  Ihe 
lingers  and  toes,  called  dartj/lilis,  occurs  quite  frequently.  In  this  condi- 
tion till'  lintrtrs  and  toes  assume  a  peculiar  pyriforni  shape.  In  a<idilioti 
to  these  pUR'ly  sypliilitic  changes,  local  thinning  of  the  bones  of  the 
sknil,  callfd  ci-'iuiiAnlif^,  occasionally  occnrs.  In  this  condition  the  boiiu- 
substance  la  absorbed,  leaving  only  llie  integuments  aitd  meinljranes. 

lAwi: — The  liver  is  ahvays  lanrer  tlian  in  the  normal  condiliiin.  The 
hepalie  tissue  is  harder  and  more  elastic  than  nsnal.  The  ninpt  crmmion 
cause  of  Ihe  condition  is  a  dilTiise  interstilial  nephritis.  In  other  cases 
the  enlargement  is  due  to  gununata.  The  liver  llicn  is  of  a  yellow  color, 
and  there  are  small  white  graimlalions  seallered  Ihroughont  the  paren- 
chyma. The  hepatic  acini  under  normal  conditions  are  in  contact,  except 
at  the  prismatic  spaces  formed  by  llieir  union,  in  whicli  spaces  the  capsule 
of  Glisson  forma  an  envelope  to  tiie  afferent  i)ortal  vessels  of  the  lobule. 
It  is  in  these  spai-es  that  the  round  tympli-cells  form  and  collect  into 
small  nodides  representing  microscopic  gununata,  wliich  resemble  iliose 
that  occur  in  adults. 

.S/j/cfii. — Next  to  the  osseoas  system  Ihe  spleen  is  the  part  moal  often 
alVeded  by  syphilis,  II  i.s  enlarged,  and  the  degree  of  splenic  enlargenieni 
is  usually  ctiaraci eristic  of  the  severity  of  the  disease. 

I'tim-iraK. — Birch-Hirschfeld  has  ponded  nut  the  fad  thai  llic  pancreas 
is  frequently  found  to  he  allected  in  hereditary  sypliilis.  lie  remarks 
lliat  the  iiderstilial  clianges  which  he  found  in  the  pancreas  an-  anaIop3Us 
to  those  which  occur  in  olher  organs,  especially  tlie  liviT,  and  lluil.  while 
these  eliani^es  are  not  constant,  tihey  come  next  in  I'requeuiy  to  Ihe  allera- 
(ions  in  the  spleen.  The  interference  with  the  function  ol  the  ]Mincreas. 
which  must  ontir  when  if  is  di;ieased  to  any  great  exient,  \-i  probably  Ihe 
cause  of  the  gastro-enteric  disturbances  so  noninmn  in  hereditary  sypliilis. 

Lvnt/M. — In  cases  of  heredllan.'  syphili  hnrn  befiiie  term,  and  in  fhfwe 
born  at  term  who  live  but  a  few  days,  the  lungs  piv-genl  cerlahi  patho- 
logical conditions  represenli-d  by  nodules  or  small  tumors,  usually  super- 
ficial and  varying  hi  size.  SonieluiLes  an  entire  lobe  may  be  involved, 
atid  the  dense,  allered  hmg-lissue  is  colnrless  gray  or  white,  bolli  on  its 
surface  and  on  its  sectitui.  Tliis  condition  has  been  ealled  by  Virchow 
piirumoiiiit  iilUi,  wliile  hepiili/iition. 

Kiduey  anti  Truthte. — The  kidney  and  testicle  may  show  the  lesicms 
of  syphilis.  It  is  In  be  noted  that  the  lesions  of  these  oiijans  are  amenable 
to  tn-almeiit.  The  disease  in  the  leslicte  is  represented  by  a  gradual 
enlargement,  juid  is  usually  bilateral. 

Thront,  Upper  Ah-PdMiiaffc^,  Tliiimiis  (Hand,  oW  Henri. — Extensive 
lesions  are  at  times  found  in  connection  with  tlie  pharynx,  larynx,  ti-achea, 
anil  neighboring  paris,  and  also  with  the  (hymns  gland  and  with  the 
muscles  of  Ihe  heart. 


Early  ManifeBtations  of  Hereditary  Syphilis.— Symi'toms  asu  Patho- 
i.oiiirAL  Anatomy. — The  severity  of  tlie  disease  determines  llie  lype  of  !he 
efHorcscence,  antl  is  also  infiuenced  by  the  time  wlicn  llie  infection  of  the 
ffetiis  took  placi'.  Thus,  the  later  the  iieriotl  ofinl'eetiori  the  milder  wili  be 
Ihe  form  of  llie  efflorescence  wliJcU  firsl  appears,  while  the  less  severe  the 
gcniT.il  syinpliiniK  Ihe  heller  will  lie  the  prognosis  ami  the  grealer  the 
amenity  of  the  disease  to  treatment.  The  reverse  of  these  rules  is  found 
when  the  infection  lias  taken  place  early,  and  when,  as  a  result.  Ihe  infant  is 
born  dead,  or  at  birth  sliuws  sucli  advanced  stages  of  llie  disease  us  are 
represented  by  the  more  intractable  forms  of  eflloresrence  and  severe 
genera!  symptoms,  making  the  projfnosis  exceedingly  gi-avc. 

in  IJie  mild  form  of  tlie  disease  the  infant  may  be  born  apparently 
healthy  and  may  show  no  indications  of  its  sypliililic  inheritance  for 
some  weeks.  It  is  rare,  liowever,  for  the  symptoms  tii  he  delayed  IjcvuTjd 
Ihe  lirsl  three  or  four  months  of  life.  The  earliest  syuiploms  of  lieredi- 
lary  sypliilis  eorresporid  to  the  secondary  symptoms  of  aequiix-d  syphilis. 
Cofnmonly,  unless  the  infant  is  born  wilh  Ihe  efllorescence,  it  is  notiied 
at  birtli.  or  within  Iwo  or  tliree  weeks,  lo  have  occlusion  of  tlie  nares 
(»nt(j?'<'s),  and.  soon  after,  a  hoarse  cry  and  an  efflorescence  of  a  macular 
or  a  popular  variety.  The  eftloreseence  is  general,  includes  the  |>ahus 
nf  tlie  hands  and  the  .soles  of  the  feet,  and  is  esperially  prominenl  on  the 
forehead. 

Tlie  londilion  of  the  infant  depends  considerably  on  liiut  of  Ihe 
mollier.  The  rule  is  that  these  infants  wh'ii  lioni  are  cniacialiHl,  but  we 
have  seen  Ihem  well  develojied  and  apparenlly  in  gimd  ctinditiiui.  The 
disease,  with  appropriate  Irealinent  and  (<ood  feeding,  may  in  some  rases 
be  arrested  in  this  stage,  and  be  cured  so  tlial  il  will  not  relin-ii.  or  it 
may  advance  lo  aiuither  group  of  syniplfiuis,  which  are  represenh-d  liy 
lesions  of  the  mucous  membranes,  and  sometimes  by  pseudu-|iiiralysis 
of  one  or  both  limbs  of  a  greater  or  less  degree.  All  lliese  symptoms 
may  arise,  run  their  course,  and  completely  disappear,  somelinies  never 
to  return.  Again,  they  may  reappear  at  various  linns  dnring  tlie  indi- 
vidual's life,  but  they  are  especially  liable  In  n'ciir  during  the  middle 
period  of  childlinod  and  at  puberty. 

The  course  of  syphilis  is  so  intluenocd  by  trealinenl  that  the  symp- 
lonis  mnsi  necessarily  be  irregulur.  Whi-n  the  disease  is  untreated,  as  a 
rule,  all  the  symptums  grow  wurse.  The  infant  becomes  more  and 
more  emacialeil,  and  either  it  dies  in  a  few  weeks  of  inanition,  or  the 
disease  progresses  slill  fiirlher  and  st-nous  lesions  nf  tlie  various  otvaas, 
such  as  the  lung,  liver,  spleen,  and  kidney,  may  (iiially  produce  a  fetal 
resull. 

^oridccHfT, — We  call  jud(fe  to  a  great  degree-  as  lo  the  sevtrily  of 
the  disi-asi-  hy  tlie  type  of  llu-  efflon-sceni-e,  and  also  by  the  lime  when 
it  ocnirs  alter  birtli.  The  mildest  and  most  benign  form  nf  syjihililic 
ertliin-scenee  is  represented  by  nuti'u/tr,  the  next  by  pniiuUr,  »nd  Ihe  next 
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by  yjiw^'ife  and  bvUm.  Anolher  form  uf  el'llorescence  simnlaWng  pso7-ia«ia 
is  one  of  the  more  severe  maniiestations  of  syphilis,  as  is  also  that  form 
which  is  called  riipia,  where  the  efflorescence  consists  of  thick  layers  of 
crusts  arranged  one  above  Ihe  other,  fornjing  a  conical  mass,  the  skin  at 
the  base  being  somewhat  iiililtraled.  All  of  Ihese  lypes  of  the  disease  have 
been  known  to  be  enred.  Finally,  one  will  meet  at  times  wiUi  a  very 
dar^erous  form  of  the  disease,  whieh  is  almost  uniformly  fatal  no  mailer 
what  the  treatment  may  be.  This  is  wliat  is  ealled  nt/jihUitU:  jiejnjiklijiui, 
and  is  represented  by  large  and  numerous  butlie.  The  syphilitic  efllores- 
cences,  unlike  most  other  lesions  of  the  akin,  appear  commonly  on  the 
palms  of  the  hands  and  the  soles  of  the  feet. 

Alojjfria. — In  addition  to  lliese  fteiieral  symptoms  there  occurs  in  the 
herertilary  form  of  syphilis  the  loss  of  hair  which  is  so  common  in  the 
acquired  form  of  the  disi-ase.  This  alopecia  may  be  caused  by  any  of 
the  dermal  lesions  which  occur  during  the  course  of  the  disease,  but  is 
probably  due  mostly  to  Uie  general  lack  of  nutrition  in  which  the  skin 
participates  with  Ihe  other  or^ns  of  the  body  in  sv^philis.  In  certain 
cases  the  eyebrows  and  eyelashes  are  lost,  and  Barlow  believes  that  the 
former  condition  is  characteristie  of  the  disease,  or  at  least  should  excite 
a  suspicion  of  its  presence. 

Lymph-yoihu. — Enlai-genient  of  the  lymph-nodes,  tuJni'ipitlhy,  seems 
to  be  less  marked  hi  hereditary  syphilis  than  in  Ihe  acgnired  form.  This 
enlargement  may  be  due  !o  reflex  irrilalion  from  the  more  severe  dermal 
lesions,  but  in  certain  cases  it  is  fcmnd  where  no  dermal  lesion  exists. 
The  eulai^ed  nodus  may  be  in  the  inguinal,  the  axillary,  or  the  cervieo- 
maxiliary  regions.  Tliey  are  distinct,  movable,  nmlliple,  and  non-inflam- 
matory. The  older  the  child  the  more  likely  the  glands  are  to  be  en- 
larged. 

NuUm. — According  to  Post,  the  nails  are  involved  quite  frequently  in 
hereditary  syphilis,  and  more  frequently  than  in  the  syphilis  of  the  adult. 
The  onychia  occurs  hi  two  forms.  In  the  lirst  form  a  papule  or  pustule 
appeals  on  the  skin  at  the  side  of  the  nail.  This  ulcerates  and  extends 
along  the  side  of  the  nail,  at  limes  involving  the  matrix  and  causing  the 
loss  of  the  nail.  The  thick  and  everted  edges  of  the  ulcer,  its  stougliing 
base  and  sanious  discharge,  are  somewhat  characteristie,  Eind  are  accom- 
panied by  a  painful  enlargement  of  the  distal  phalanx.  (For  another 
form  of  onychia,  see  page  531.) 

Teeth. — The  effect  of  hereditarj'  syphilis  on  dentition  is  quite  marked. 
The  fii'st  teeth  instead  of  being  cut  in  the  sixth  or  seventh  month  may 
not  appear  until  the  fourteenth  or  fifteenth  month,  and  sometimes  even 
later.  These  primary  teeth  are  especially  liable  to  decay  early.  There 
is  nothing  sutficiently  characteristic  to  be  of  diagnostic  value  in  the  ap- 
pearance of  the  teeth  of  the  first  dentition. 

Ihje. — Hulcliinson  has  observed  twenty-three  cases  of  iriiU  in  syphi- 
litic infants.     The  average  age  for  the  beginning  of  the  iritis  was  five 
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and  a  half  months.  The  oldest  was  sixleeti  munlhs  al  the  time  of  the 
outbreak,  the  youngest  six  monllis.  Both  eyes  were  affected  in  eleven 
cases,  and  in  flfteen  cases  the  effusion  of  lymph  was  copious.  The 
cornea  was  affected  in  a  few  cases.  In  seven  cases  Ihe  cure  was  com- 
plete, in  twelve  tlie  pupil  was  partially  occluded.  Irilis  is  one  of  the 
rarest  of  the  symptoms  of  hereditary  syphilis,  and  al  times  escapes  notice 
on  account  of  the  very  slight  symptoms  which  usually  attend  it.  The 
dia^iosis  in  these  cases  is  not  dependent  on  the  iritis  alone,  but  the 
infaiils  always  show  other  well-niarked  symptoms  of  syphilis.  There  is 
great  danger  of  the  disease  resulting  in  blindness  if  it  is  left  untreated, 
and  mercurial  treatment  is  most  efficient  in  effecting  a  cure. 

Digestive  Oiyiins. — In  regard  to  the  digestive  disliu'bances  which  arise 
in  these  cases  of  hereditary  syphilis,  it  is  well  to  remember  that  tliey  may 
depend  upon  a  syphilitic  lesion  of  the  liver,  spleen,  and  pancreas,  as  well 
as  of  the  sloniadi  and  intestines.  It  is,  therefore,  necessary  to  treat 
these  dislurbames  of  Ihe  gastro-enteric  tract  in  a  different  manner  from 
what  is  customary  where  a  local  non-syphilitic  cause  is  supposed  to  be 
present.  In  fact,  mercurial  treatment  will  produce  the  best  results  in 
these  cases. 

Hnnorrkitf/iji. — An  afTectinPi  called  mjphilvt  hfevtovrhfi/fira  iironnfoi-inn  is 
met  \rith  at  linie.s.  Bumstead  and  Taylor  have  reported  two  cases  of 
Uiis  kind,  and  stale  that  the  disease  is  rare,  less  than  twenty  cases  having 
bteii  noted.  The  hemorrhages  vary  in  their  extent,  and  may  occur  in 
either  the  skin  or  llie  mucous  membranes.  This  class  of  cases  is  difficult 
to  differentiate  from  the  hi'morrhagic  disease  of  the  new-born  which 
has  been  described.  There  is  no  doubt  thai  syphilis  has  in  a  number 
of  cases  an  etiolopcal  signlllcance  in  Ihi-  umbilical  hemorrhage  which 
occurs  in  the  early  days  of  life.  Hr.  Uracck  has  reported  a  series  of 
hemorrhages  in  the  different  internal  organs  apparently  depending  upon 
a  syphilitic  taint  in  the  infant. 

Aow, — The  occlusion  of  the  nares  may  increase  to  sucli  a  degree  that 
the  breathing  of  the  infant  is  seriously  interfered  with,  and,  without  any 
other  syphilitic  lesion,  it  may  die  from  imperfect  oxygenallon  of  the  air 
wliii'li  Cillers  its  lungs. 

This  occlusion  of  the  nares  may  cause  great  loss  of  sleep.  We  must, 
however,  understand  thai,  even  where  this  lesion  is  not  of  any  great  ex- 
tent, syphilitic  inl'anls  suffer  from  insomnia.  This  insomnia  is  usually 
accompanied  by  crjlng,  so  that  it  is  probable  that  the  restlessness  and  in- 
sonmia  are  due  to  pain  in  the  bones,  as  these  symptoms  arc  often  present 
where  there  is  no  digestive  disturbance.  In  connection  with  these  syphi- 
litic lesions  of  the  nose,  llattening  of  the  bridge  of  Die  nose  is  at  times  a 
noticeable  symptom. 

An»». — There  is  nothing  especial  to  describe  concerning  the  coudyltt- 
mata  which  arc  fouml  in  the  anal  region  and  which  are  rare  in  compari- 
BOH  with  the  lesions  of  the  mouth.    They  begin  as  rounded  papules,  which 


520 


PEDIATIUi'S. 


sometimes  foalesce,  and  thLTi*  is.  more  nr  less  inlillralion  nf  their  I'dfres 
and  breaking  down  of  Uieir  centres. 

Mouth. — ^The  syphilitic  lesions  of  the  mouth  are  found  so  comnionty, 
and  are  of  so  important  a  ftiaraeler,  thai  an  esiiecial  descriplion  should 
be  given  of  tlieni.  There  is  no  syphililie  lesion  of  Ihi-  iiinnfli  whirli  is 
represented  by  a  eharacterislit:  stomatitis,  Tlie  niuenns  iniiubrane  in  the 
course  of  hereditary  sypliiljs  may  al  any  lime  l)e  in  so  sensitive  a  i^ondi- 
tion  thai  the  various  ftu'nis  iif  sloniatilis  may  be  engmlled  on  il,  and  we 
thus  may  have  dilTerent  lesions  of  the  Hps,  tongue,  buccal  cavity,  and 
tonsils,  wliieh,  wliile  simply  ri'presenting  llie  lesions  of  certain  non-syiihl- 
lilic  aflt'ctions,  may,  by  their  peculiai-  gronping  in  combiiiulion  with  other 
symptoms,  represent  Ihc  hereditary  form  of  syphilis.  The  lesions  most 
commonly  appear  aroun<l  Ihe  lips  and  on  the  nmcons  membrane  lining 
the  cheeks.  On  Ihc  lips  lissures  are  ex<'eedingly  frequent ;  on  Ihc  upper 
lip  Ihey  commonly  appear  on  eilhcr  side  of  the  median  lobule,  wliile  on 
the  lower  Hp  they  are  usually  single  and  in  the  median  line.  The  angle 
of  the  mouth  is  ollen  the  seat  of  condylomata,  and  these  are  freijuenlly 
covered  with  crusts  and  at  times  are  deeply  ulcerated.  A  pei'uliar  appear- 
ance is  in  some  cases  seen  at  the  conmiissures  of  the  mouth,  caused  by 
cuhmeous  niceriitions,  which  make  it  look  larger  llian  normal,  and  al 
times  produce  a  number  of  lines  radiating  from  the  moulli  to  the  cheeks. 
Ulcerations  may  occur  on  the  tongue,  Ihe  lips,  and  the  fauces.  Forch- 
heimer  considers  Ihal  tlie  lissures  wliich  ui-vuv  in  syphililic  iiifaiifs'  mouths 
■when  Ihey  are  present,  leave  no  doubt  as  to  the  diagnosis,  since  lliey  are 
infillraled.  The  mosi  common  place  for  them  to  appear  is  al  the  corner 
of  the  mouth.  In  this  place,  as  a  rule,  the  most  slrikhig  feature  of  the 
fissure  is  that  il  is  a  papule  which  has  been  split  in  or  about  its  middle, 
and  lliat  it  has  an  intiltraled  edge.  The  lissures  somelinjes  disappear  in 
the  mucous  membrane,  sometimes  stop  before  reaching  il,  and  sometimes 
run  into  it.  The  lissures  may  or  may  not  be  covered  by  a  mist,  and, 
nnlike  most  syphililic  cHlorcscenci^,  produce  more  or  less  pain  when  Uie 
mouth  is  opened.  These  lissures  an;  called  rhai/udcK.  They  are  chara<;- 
lerized  by  their  persistency  anil  by  their  lack  of  tendency  to  spontaneous 
healing.  Ulcers  and  jjlaijurx  iiiw/iieuniK  may  he  found  upon  llu'  miicuus 
membrane  of  Ihe  lips  and  cheeks  and  on  the  sides  and  under  surface  of 
the  longue.  They  an-  superficial,  but  cover  more  space  Ihan  tin-  fissures. 
The  intillration  is  not  so  well  marked,  bul  Ls  present  lo  a  git-aler  or  less 
degree.  The  most  common  lesions  which  are  found  on  the  tongue  are 
these  plaques  muqueuses  and  nlcei-s.  Bolli  have  infiltrated  edges,  bul 
the  plaque  in  lliis  situation  rises  above  the  level  of  Ihe  longue,  while  the 
ulcerations  are  considerably  depressed.  They  are  botli  characlerisUc  of 
syphilis.  Their  locality  is  determined  somewhat  by  the  presence  of  such 
irritants  as  sharp  teeth  pressing  ag^isl  a  portion"  of  the  tongue.  The 
secretion  of  all  these  lesions  of  the  niouih  and  lips  is  liighly  infectious, 

Bow'jt. — One  of  the  striking  symptoms  of  Hits  early  stage  of  heredi- 
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lary  syphilis  rosulls  from  osleofhnndritis.  AcL-ordinii  tr>  Posl.  the  form 
o\  lesion  is  usually  that  of  a  tumor  at  the  jiuielion  of  the  diaphysis  aiui 
epiphysis  at  the  distal  Piid  of  thf  long  bones,  allhoi^h  any  part  of  the 
nsst-ous  system  may  be  involved.  These  swellings  arc  ililli<-ult  to  reco^- 
rilxr  in  fal  childpen.  Thi-  tnmoi-s  risi-  abruptly  from  Ihi-  l»niies  ;  Ihi-y  axe 
small  and  globular,  and  in  some  eases  form  a  ring  at  the  junelion  of  Ihu 
shall  and  >'piphysis:  in  olhers  the  wlifdr  ■■piphysis  is  enlarged.  At  tiin'^s 
only  ii  ]>art  uf  tiie  rarlitage  is  alTetted,  and  ttie  external  swulling  is  eonv- 
spondingly  circumseribed.  The  lesions  appear  soim  arter  birth,  and  their 
dr'velnpiucnl  is  eom|>!eted  either  slowly  or  rapidly.  The  liTminalion 
varies  widelv.  The  swelling  may  lie  absorbed  under  appropriate  tn-at- 
Tuent,  or  suppuration  may  take  plaue  and  the  skin  break  down ;  the  dis- 
ease may  end  in  the  separalion  and  destruction  of  the  epiphysis.  The 
if'sult  upon  llie  liiiai  growth  uf  liie  bone  varies,  of  coui-se,  with  (he 
severity  of  Ihe  kii'al  disease.  When  the  iiiorbi(t  pi-oeess  is  arrested  before 
Ihe  deslruclion  of  either  eartilage  or  epiphysis,  Ihere  i-s  no  deforiiiity,  but 
llie  deslruction  of  carlilage  puts  an  end  to  growth  at  that  ]joint.  and 
a  more  or  less  sliortejied  aiut  useless  liiiib  results.  Wlien  Ihe  disease 
lakes  sueh  a  eourse  as  to  sejiarate  the  i-piphysis  while  the  inlegumenls 
iviuain  Konnd.  tlie  limb  br-eomes  useless  for  a  time  and  appears  to  be 
paralyzed.  The  disease  was  lii'st  fully  described  by  I^irrol,  and  is  known 
as  Parrot's  disease,  or  m/jilnliti'-  jjuciitlo-ptirali/vin  of  the  iirt^-bom.  The 
joints  in  inniieiiiati'  eonnedion  with  llie  diseased  hones  are  sonielimes  in- 
volved. There  may  be  simply  an  ellusion,  but,  where  the  Imne  is  de- 
slroyi'd,  serious  disoivaninil ion  of  the  joint  must  follow.  The  pain  and 
sensiliveiii-ss  in  these  lasea  «(  pseudn-pandywis  are  pmbdjly  eiuiscci  by  a 
low  gPrldi-  of  prrinslilis. 

Tlie  bones  of  Hh'  tingers  and  of  the  lues  pn^'ii-nt  al  tinier  tln'  peeu- 
liar  lesion  whieli  is  known  as  ilitrli//iti/<  nifjilii/iliiii.  Tin.'  ]ihalanx  may  be 
eiilar,.'<-d  In  Iwo  or  llm'e  tinn-s  lis  ualm-al  si^e,  jjiving  Ihe  lingers  a  pyri- 
form  shape.  One  nv  si'vi-nd  lingere  or  lors  may  be  involv.-il.  and  some- 
tunes  Ihe  inelai-arpid  hou>-s  are  diseaseil.  The  proximal  phalanx  is  more 
IVeipa-nlly  alTeeled  than  Ihe  distal  phalanx.  In  the  early  slagrs  the  integu- 
)m-nl  is  imelian^eil;  later,  llii'  overlying'  parts  lieeome  involved  and 
abscesses  form.  If  Mie  ease  is  submitted  lo  early  trealmeul  the  deformity 
nsnally  subsides,  but  if  untreated  the  disease  may  result  in  permanent 
■  lel'ormrly  and  iiseli'ssuess.  iJaelylitis,  however,  is  not  elianicti-rislie  of 
sypliilis  alont'.  as  il  oecui^  also  as  a  ivsult  of  tubercular  disease  of  llii> 
bone. 

One  of  the  mnn-  uncommon  symptoms  iif  heri'dilary  syphilis  is  rrttnia- 
UthrM,  but  in  nire  casi-g  il  may  be  fnurid.  These  sofleiu'd  spols,  nearly 
circular  in  form  and  about  1.2  em.  (\  inch),  more  or  less,  in  diameter, 
may  be  recognized  by  Ihe  linger  during  life.  Kurnierly  crauiotabes  was 
considered  lo  be  exclusively  a  symptom  of  rtiaehitis.  It  is  found 
uspeeiidly  in  Ihe  oeeipid.     II   is  pn-seid  in  rhacliilis  where  no  fraee  of 
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sj'philis  can  be  discovered,  but  it  seems  lo  be  most  common  in  cases  in 
which  there  is  a  distinct  syphilitic  taint.  Out  of  one  liundred  cases  of 
craniotabes  collected  by  Drs.  Barlow  and  Lees,  in  forty-seven  there  was 
satisfactorj'  proof  of  syphilis. 

Diagnosis, — The  diagnosis  of  hereditary  syphilis  in  its  more  advanced 
forms,  such  as  has  just  been  described,  is  not  diflicult,  as  no  other  disease 
rt'prescnis  siuh  serious  lesions  of  the  skin  with  such  a  combination  of 
general  symptoms  and  Ifsions  of  the  mucous  membranes. 

The  milder  fomis  of  the  disease  are  frequently  mistaken  for  other 
diseases  of  the  skin,  such  as  papular  erj'lhema,  which  simulate  the  syphi- 
litic lesions  but  which  are  of  a  benign  character. 

Occlusion  of  the  nares  caused  by  swelling  of  the  Schneiderian  mem- 
brane, if  persi,stent  during  the  early  weeks  and  months  o!'  life  -without  rise 
of  temperature,  should  always  make  us  suspicious  of  the  presence  of 
hereditary  syphilis,  for  a  syphilitic  efflorescence  is  ollen  so  slight  and  eva- 
nescent as  to  be  frequently  overlooked. 

Markf'd  hiiprovcmeiit  following  the  administration  of  mercury  is  also 
usually  considered  of  diagnostic  value,  and,  although  not  by  any  means 
conclusive,  is  at  least  significant. 

Periostitis,  especially  of  the  lower  end  of  the  humerus  or  the  anterior 
bonier  of  the  tibia,  is  met  with  Iji  children.  It  sliould  make  us  suspicious 
that  syphilis  is  causing  this  condition,  especially  if  there  is  periostitis  of  a 
number  of  bones  at  once. 

A  gi'eat  deal  has  been  written  and  much  discussion  has  taken  place 
rcgai-ding  the  relationship  between  syphilis  and  rhachlUs.  The  two  dis- 
eases arc  so  distinctly  separated  tliat  it  seems  scarc'cly  necessary  to  dwell, 
except  very  briclly,  on  the  diflerential  iliagnosis  between  them.  Rha- 
chilis  is  so  largely  dependent  in  ils  osseous  changes  on  a  profound  dis- 
turbance of  iiutiilion  that  it  can  fairly  be  said  to  result  from  any  disease 
wliicli  Irom  its  debllllatiug  nalure  may  interfere  with  the  nutrition  of  the 
bones.  In  this  way  individuals  whose  nutrition  has  been  seriously  af- 
fected by  hereditary  syphililis  may  develop  rhactiitis. 

Ill  regard  to  Hie  actual  lesions  of  the  bones  present  m  sypliilis  and 
riiacliitis,  tliert'  seems  lo  be  a  concurrence  of  opinion  Ihat  the  pathologi- 
cal conditions  are  quite  different.  Tlius,  syphilitic  bones  very  rarely 
pnaeiil  Ihe  spongy  tissue  peculiar  In  rhactiitis,  and  rhachitic  bones  never 
show  the  osteophytes  of  syphilis. 

pRoiisosis. — The  prognosis  hi  any  case  of  hereditary  sypliilis  is  a  se- 
rious one.  In  addllion  hi  Ihe  results  which  we  are  likely  to  have  from 
the  syphilis  of  the  parents  bemg  early  or  late  in  regard  to  the  impregna- 
tion, and  from  their  having  been  thoroughly  treated  or  not,  there  are 
certain  facts  to  be  remembered  concerning  the  infant  itself. 

The  prognosis  is  grave  inversely  to  the  number  of  weeks  after  birth 
when  the  disease  first  shows  itself  The  milder  forms  of  the  efllorescence 
justify  us  in  givhig  a  better  prognosis  than  the  raore  severe  ones.     In 
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addition  tofhesc  condilions  which  render  the  prognosis  more  favorable  are 
the  early  recognilioii  of  the  disease  and  the  institution  of  antlsyphilitic  treaU 
menl,  and  the  possibility  of  Uie  infant  being  fed  with  good  breast-milk  or 
with  a  carefully  prepared  snbstilute  food,  and  good  hygienic  surroundings. 

The  cases  in  which  Ihe  spleen  is  much  enlarged  are  tM-idently  so  pro- 
foundly affected  by  the  secondary  anemia  by  which  the  enlargement  is 
caused  that  the  pnjgnosls  is  ahnost  invariably  bad,  and  Ihe  degree  of 
splenic  enlargement  may  almost  be  taken  as  an  index  of  the  severity  of 
the  disease. 

The  opinion  which  we  give  to  the  parents  should,  however,  always 
be  very  guarded,  as,  even  though  the  disease  may  for  the  tune  apparently 
be  entirely  cured,  it  is  always  liable  to  appear  again  in  later  cliildhood 
and  at  puberty.  WHien  the  disease  is  amenable  to  treatment  these  sec- 
ondary symptoms  almost  always  disappear  by  the  second  year,  and  in 
(|uite  a  large  nmiiber  of  cases,  where  proper  treatment  lias  been  thor- 
oughly carried  out,  the  infant  recovers  entirely  and  is  as  well  and  strong 
as  though  it  had  never  had  syphilis.  In  another  set  of  cases,  however, 
although  the  disease  Is  apparently  emdicated,  in  later  years  it  is  found  to 
have  lefl  its  marks  in  disturbances  of  the  different  functions  and  in  the 
general  lack  of  vigor  of  the  various  tissues. 

Treatment.— The  treatment  of  heredilary  syphilis  is  first  to  adapt  at 
once  as  nourishing  a  food  as  is  possible  to  the  infant's  digestion.  A  healthy 
mother  willi  plenty  of  good  brcast^milk  will,  as  a  rule,  provide  the  bust 
food  for  her  infant. 

If  the  mother's  nutrition  is  reduced  by  syphilis  or  by  any  other  chronic 
disease,  the  infant  should  be  fed  on  a  properly  adjusted  subslituto  food, 
wluie  the  general  hygiene,  such  as  fresh  air,  sunlight,  and  warmth,  should 
bo  carefully  n-giilated.  A  wet-nurse  shoultl  not  be  employed  unless  she 
bos  herself  had  syphilis,  in  which  case  the  same  rules  will  apply  to  her 
nuraing  Jis  to  that  of  Ihe  syphilitic  mother. 

It  should  be  remembered  that  the  secretions  from  a  syphilitic  infant's 
mouth  are  very  infectious,  whether  the  disease  is  of  the  hereditary  nr 
of  Ihe  actpiired  forrn.  If,  tln'refore,  Ihe  mother  is  not  syphilitic  and  Ihe 
infant  has  acquin.nl  in  any  way  a  sypliilitic  lesion,  the  nursing  must  l>e 
discoiilinued  and  the  infant  fed  on  a  substitute  food. 

The  only  drng  wliicti  can  be  depended  upon  in  the  treatment  of  llie 
early  lesions  of  hereditajy  sypinlis  is  mereurj'.  This  drug  naturally  would 
be  employed  from  our  experience  with  it  in  acquired  sjiihilts,  where 
it  is  more  valuable  in  the  early  stage  of  the  disease  than  at  any  other 
period.  In  like  manner  iodide  of  potash  is  of  little  use  in  tlie  early 
slagL-s  of  hereditary  syphilis,  while  it  becomes  useful  in  llie  retarded  form, 
wiiich  corresponds  to  the  later  stage  of  acquired  syphilis. 

It  is  important  cai-efully  lo  adapt  the  form,  of  mercury  which  is  given 
to  the  syphilitic  infant  according  to  its  special  idiosyncrasy  for  the  drug, 
and  also  to  regulate  the  means  of  its  admiuislration  according  to  the  ne- 
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rvssily  ol'ltaviiig  it  ;nt  quickly,  as  h  iKdii'atuil  in  ttii-  iinire  sevi'iv  loniis 
lif  liu'  disease,  and  according  lo  the  sensitiveness  of  Ihe  individiial's  stomach 
nr  sltin.  Thus,  mercury  may  be  adrninislered  either  thr(iiit,'li  Ihe  mouth 
or  through  the  skin.  In  the  latter  oase  it  may  be  ap]>iied  tUrertly  in  tlu' 
form  of  liiiiiid  or  ointment  or  by  rjieans  of  siibeutaiienus  injections.  The 
last  method  should  be  used  in  very  urgent  cases  only,  for  the  tissues  and 
skiu  of  the  syphititir  infant  are  especially  liable  to  be  irritafrd  to  such  an 
extent  that  sloughing  may  take  place,  and  Ihe  tissues  imdi^r  these  ciri-um- 
stances  are  readily  destroyed.  When  used,  il  should  be  in  the  form  ol 
corrosive  sublimate. 

The  corrosive  sublimate  should  riever  b-'  (jiven  subcutanenusly  in 
larger  doses  than  O.OIMtG  gramme  (tJu  grain).  Where  llic  mercury  is  to 
be  ajiplied  din'ctly  lo  Ihe  skin  it  may  be  in  llie  form  of  corrosive  subli- 
mate balhs,  U.3  lo  tf.li  grai e  (o  to  10  grains)  to  I'jich  bath  once  daily, 

but  practically  it  is  found  better  to  introduce  il  into  the  system  by  means 
ijf  an  ointiueiil.  This  ointment  may  be  the  ollicial  mercurial  ointment, 
either  in  full  sirength  or  diluted  witli  .some  simple  ointnu'nt,  and  lliis 
may  be  applied  by  means  of  inunction,  as  fe  the  custom  in  the  acquired 
syphilis  of  adults.  Alter  the  infant's  skin  has  been  thoroughly  washed,  a 
small  portion  of  the  ointmeni  shouiil  be  aj)plied  to  its  back  and  rubbed 
carefully  and  fjiTitly  inio  the  skin  for  ten  minutes.  On  the  next  day  Ihe 
same  procedure  lan  he  'arried  out  on  the  front  of  tlie  chest ;  on  the  third 
day  in  Ihc  axiHarj-  re^rions;  and  on  the  following  days  n-speclively  oti  the 
ouler  surfaces  of  tli.-  arm-*  and  thighs.  We  have  Hjund  that  the  most 
pmelical  way  of  applying  immdions  to  these  infants  is.  alter  liming 
thoroughly  washed  Ihe  abdomen,  lo  spn-ad  llie  ointment  thickly  on  a 
pii'ce  of  Ihin  soil  llamiel  lul  so  as  to  n-ach  frojii  Ihe  ensiform  lartiiage  to 
Ihe  piibes  and  lo  extend  arnund  the  erdin-  abdomen.  This  oinlmenl  is 
made  in  Ihe  followinp  way  : 

PmtMNIl'TInX   4'!. 
Mflrif.  Apotkrritry. 


U   UiigQBnd  ultiiti  liyilrtirgyri, 
Un^ucntl  liiiii>lmL  . .  - 

M. 


rJninrnn. 


An  itnoii 


li   I'ligiifiiii  •lU-iiii  hjdnirKyri, 

Uiipi'Tiii  liiiii'lini iiA  lii. 


The  band  should  bi-  allowed  to  remain  in  jilaee  for  forty-iight  hours. 
II  should  liieri  be  n'moved,  and,  after  the  skin  has  been  Ihorou^'hly  washed 
with  Wiiriri  water  and  .soap  and  dried  willi  a  soil  towel,  the  Manuel  shoiikl 
again  be  spread  with  Ihc  ointment  and  reapplied. 

In  giving  mercury  by  the  mouth  we  are  in  Ihc  habit  of  using  the  ollldal 
hydrurgyruni  cuni  creta.  We  usiiully  begiii  with  ll.i'ii  grmuni'-  (1  grain)  of 
Lbe  drug,  adminislereil  three  limes  in  Ihe  twenty-four  hours.  Within  n 
few  days  the  dose  is  increased  to  four  limes  in  thi-  twenty-four  hours, 
and  if  no  unfavorable  symptoms  appear  il  is  again  raised  to  (p.12  grammi' 
{2  grains)  three  to  four  times  in  the  twenty-four  hours. 

The  unfavorable  symjitonis  whirli  have  just  been  referred  to  as  pos- 
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sibly  being  c«iised  by  tin-  ilru^'  an-  ffprest'iiloil  by  diarrba-a.  We  musl 
rfiiieinber  thai  Ibe  inlimfs  wliom  we  are  treating  for  heredilarj  syphilis 
are  su  youiiK  that  tlio  salivary  serrelioii  has  been  very  "slifrhUy  developed, 
aiitl  thai.  I ben-fiict-  we  naiiiraily  d(i  iiol  salivale  an  inlani  of  this  age  so 
M'lidily  as  wc-  winild  a  chilil  or  an  adiill.  We  nmsl  nut,  liowevcr,  think 
thai  wi'  ran  bf  ^nidod  as  In  the  aniriuiit  of  mert'iin'  we  are  inlnidnLint: 
into  lliL-  inranl's  slnjnai-li  hy  salivaliaii,  wliirb  is  risnally  n-lii'd  upon  tn 
bulirab'  Hie  physiolopical  arliun  nf  rjien-nry.  We  have  funnd  it  a  safe-  ruli' 
lu  t'oiilimir  with  I  lit-  inercin-y  tintll  diarrha-a  is  (.'anscd,  wla-n  Ibe  drug 
can  be  rt'iinced  in  iiuanlity,  or  even  be  nniithd  for  a  few  duys.  When 
llii-  intestine  has  become  less  sensitive  we  ean  iijiairi  he(fin  wilb  a  smaller 
dose,  and  one  wbirb  liy  eNperimerd  has  been  shown  not  lo  eanse  dinr- 
rhaa  m  Ibe  especial  infant. 

UtIuT  fornifi  iif  linn  my.  siieh  as  calomel  in  doses  of  u.fHJi;  ;,'ranuiie 
tVo  grain)  lliree  Ik  four  limes  daily,  may  be  fnven  by  the  mouth  in  these 
eases. 

These  varions  forms  nf  nn-ri'iiry  sboidd  he  Iried  when  f()r  any  reason 
one  nftliem  -s  i'lmnd  iml  In  .-nil  the  ease. 

For  the  Irealmeid  of  the  tissures  wbieh  occur  around  Ihe  lips  and  the 
lesions  iif  the  nmidb,  a.-;  well  as  those  which  Dccur  at  the  ana!  orilice,  we 
are  in  Ibe  habit  uf  n.sitiy  a  simple  powder  of  calomel,  which  is  dusted  on 
(he  part  affeeled.  The  nninlh  should  be  carefully  cleansed  several  Umcs 
dnririy  Ihe  day  anil  a  wash  Dt'cbiiinde  nf  |)rilasli  used  iil  leiisl  tivici'  a  <lny. 
In  siitne  ('ases,allli(.)n;.'li  ranly.nilrale  of  silver  is  needed  its  an  applicaliun 
to  the  ulcers  wlnii  lln-y  are  inlractahle.  When  there  are  i-nists  around 
Ibe  bps  and  in  the  neij;bborhniid  nf  lltr  lissnres.  or  where  anal  condylo- 
mala  an*  preserd,  llii'  men-urial  nirdnient  jiisl  spoken  nf  jg  nf  unieh 
benelit.  Tin-  crnsi.-*  shoidfl  he  carefully  remnved  fmni  Ihe  nose  an<l  Ibis 
same  ointineni  );etdl)  applied  In  Ihe  le.sions.  The  upplicalion  of  this  oint- 
ment lo  Ibe  abrioniioi  is  al  limes  folluwed  by  un  eczemalims  irrilalicm  of 
the  skin  of  Mil-  ahilinnen.  L'nder  these  I'ii-i'umslances  anj  simple  enml- 
licnt  should  be  applieil  in  jilace  nl  Ihe  mercurial  liir  «  few  days  unlll  the 
skill  has  recDvered,  and  Ihe  nn'rcnry  can  then  lie  rnrllier  dihded  wilb 
lanoline  or  some  siinplc  oiidmeiil  and  reapplied,  thu!:^  linally  adjuslin;;  Ihe 
slreiiptli  of  the  nteniiriul  In  Ihe  vulnerability  of  the  itifiuil'g  skin. 

In  addilion  In  Ihe  mercurial  IrealmenI,  InincM  in  some  fnrni,  especially 
iron,  are  id  times  required.  II  is  ngually  in  Hie  later  staj^'es  of  Ihe  disease 
Ihal  tiiey  an>  indicated,  tnid  in  rases  in  which  Ihe  ijersislunr^?  of  the 
splenic  enlarferiiiid  shows  Ihe  ju'csi-me  of  profound  seronrlan'  ana-rniu. 

After  all  Ibe  sjniplnms  of  syphilis  lia\e  di.sappeare(l  and  Die  infant  is 
entirely  well,  Ihe  mercurial  IrealmenI  sboold  be  coidiniied  for  soiuu 
months,  and  also  laler  during  the  tlrsl  lliri'c  or  four  years  of  ils  life,  at 
intenals  of  lbr<T  ur  four  montlis.  even  when  tliere  is  no  n-turii  of  Ibe 
syphilitic  syniploms.  II  should  libevise  he  (fiven  al  intervals  durint; 
tl>c  peri'id  of  the  second  (h-nlilion,  and  nj.'aiii  al   piiberl\.     'I'hi-;  Inal- 
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menl  is  especially  important  whetlior  the  infant  appears  to  be  in  good 
health  or  not,  as  it  tends  lo  prevent  a  recurrence  of  the  disease,  and 
we  should  remeiTiber  thai  a  recurrence  often  proves  very  intractable  to 
treatment. 

The  following  cases  illustrate  the  different  phasesof  hereditary  syphilis 
and  the  different  conditions  which  are  liable  to  be  met  with  in  this  disease : 

The  first  infant  was  three  weeks  old.  lis  moUier  looked  well  and  strong,  denied 
having  hud  any  misrarriagi's  or  disense  nf  any  kind,  and  usserled  thai  the  fallier  was 
alsn  lieallliy.  Both  of  these  sLili'nients  were  [inibatily  mjlruc,  luit  nii  exteliunl  oppor- 
tunity fur  making  a  diagnosis  simply  by  inspection  and  by  a  physical  examination  was 
given. 

Al  birth  the  infant  was  puny  and  iilrophir.  11  soon  began  to  have  oeclusion  of  the 
nares.  When  one  week  old,  iin  efnoresfenie  fit  papules  apiieiired  on  its  arms,  legs,  and 
feet,  with  pustules  on  the  piilins  of  the  hmids  and  the  soles  of  Ihe  Feel.  It  did'not 
vomit.  The  fawal  tnovenieiils  were  of  a  gund  color  and  fairly  well  digesled.  The  heart 
and  lungs  were  normal.  The  splenic  area  of  dnlnesa  was  slightly  increased,  bill  the 
spleen  eould  not  be  felt.  Thore  were  marked  lissnres  til  llie  angles  of  the  mouth,  a 
muco.puruleiil  discharge  from  (he  nose,  and  crusts  forming  on  the  eyebrows.  Tlie 
mouth  and  throat  showed  nothing  beyond  a  pronounced  erythema.  There  were  papules 
and  pustules  on  the  body,  and  a  squamous  as  well  as  a  pustular  efflorescence  on  the 
palms  of  tbi.'  tmnds  and  the  soles  of  the  feel.  Tlieii.'  were  niacula'  on  Ihe  bnltocka. 
Tlie  anus  showed  nothing  abnormal.  The  temperature  was  normal.  The  infant  looked 
fairly  well  nourished. 

There  could  lie  no  question  about  the  diairnosis  in  a  case  like  this,  and  the  stiile- 
meiils  of  the  mother  regarding  herself  and  her  husband  were  entirely  ignori'd,  for  by 
simple  inspection  it  was  clear  that  it  was  a  case  of  hereditary  syphilis. 

The  next  infant  was  sii  months  old.  The  mother,  a  beallhy-lookiiig  woman  with 
plenty  of  bn'ast-iiiilk,  nursed  the  infant.  Hhe  hud  bad  one  miscarriaiJX'.  in  Ihe  third 
month,  and  Ibis  was  her  llrsl  child.     The  father  denieii  having  had  any  venereal  disease. 

Al  birth  the  infani  was  ralber  atrophied  and  hnd  a  general  papular  efllori'seence 
all  over  it,  and  later  a  squamous  efflorescence  on  the  palms  of  Ihe  hands  and  the  soles 
of  Ihe  feet.  It  always  had  marked  occlusion  of  the  nares  (snuffles).  The  infant  wae 
immediately  pluced  under  treatment,  and  at  six  monlhti  looked  well  nourished.  It  was 
a  cti»e  oF  hereditary  syphilis,  and  showed  Ihe  benelirial  results  of  good  breast-milk  and 
mercLir)',  for  It  wiis  verj'  large  for  its  age  and  was  I'al  and  si  muK- loo  ting.  It  had, 
however,  certain  lesions  of  Ihe  bones  which  were  Ibe  resull  of  the  syphilitic  manifes- 
tations which  it  presented  al  birth.  One  of  these  lesions  was  represented  in  the 
marked  prominences  on  either  side  of  the  frontal  bone,  with  a  somewhat  depressed 
sulcus  between  Ihem. 

The  first  p  ha  I. -inn  of  the  left  liKle  linger  and  that  of  Ihe  left  third  lln)ter  were 
swollen  .ind  sinnewbal  reddened,  and  the  tissues  had  a  lendeney  lo  break  down.  This 
is  IlLe  condition  which  has  already  been  described  us  typhilitic  darlg/itU.  Cases  of 
luberculosis  of  Ihe  Iwne  often  simulate  Ihis  condilion,  and.  in  fact,  sn  nearly  approiich 
il  in  appearance  thai  (he  two  diseases  cannot  be  dislinguished  by  simple  inspeclioii. 
The  diagnosis  must  be  made  by  considering  the  other  symptoms. 

The  syphililic  infant  is  described  essentially  as  atrophic  :  Ibis  is.  as  a  rule,  the  case 
only  when  it  is  deprived  of  good  breasUmilk  or  of  a  properly  proportioned  tubstllule 
food,  Ihe  atrophy  being  usually  a  fault  in  diet,  provided  that  the  inlra-uterine  nulrilioii 
has  been  good. 

Syphilis  is  so  prolific  a  source  of  miscarriage  that  a  history  of  niismr- 
riage  in  the  mother  justifies  us  in  looking  with  suspicion  on  a  doubtful 
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lesion  of  the  skin  in  her  infant.  A  woman  may  have  a  number  of  mis- 
carriages caused  by  syphilis,  and  may  then,  if  she  lias  been  (realed  with 
mercury,  give  birth  to  a  living  syphilitic  infant,  or  to  one  that  is  healthy. 
These  facts  are  important  for  us  to  remember  when  we  are  considering 
the  prc^nosis  in  a  case  of  hereditary  syphilis. 

The  next  infant  illuslrales  one  of  the  many  unusual  fonns  of  syphilis 
which  may  manifest  itself  in  infancy. 

A  male,  fiiur  mmillis  old,  was  broii^lit  lii  tlie  cliiiii^  wilii  sjiiliilig  uf  ii  rather  aggra- 
valed  lype,  and  among  olher  ImUhis  willi  coiidvlomala  at  IIib  aiiiti  iirifice. 

It  Iwil  a  general  papular  efilorpsceuce  on  Ihe  fHte,  Imdy,  nnJ  limits,  including  Itie 
palmsi  fif  (he  hiitids  and  IUp  sole?  of  Us*;  feet.  The  left  urm  hung  helpless  by  ils  side. 
The  lefl  leg  wns  ulso  somewhat  affected.  On  examining  (he  arm  there  was  found  a 
small,  hard,  painful,  drcumscribed  swelling  al  the  lower  end  of  the  humerus.  No  crep- 
itation was  delei'ted. 

The  condition  was  one  of  Ihe  osseous  lesions  of  syphilis,  on  oalrochondrHi*  ac- 
COtnpatiied  by  periostitis,  which  caused  so  much  pain  on  movement  as  to  disable  Ihe 
limbs  and  simulate  tnilh  paralysis  and  fracture.  Mercury  was  given  and  the  infant 
recovered. 

The  next  case  is  of  remarkable  interest,  owing  lo  the  form  and  appearance  of  the 
efllori^sci'nce,  which,  although  unusual,  is  so  characteristic  that  il  could  represent  no 
other  disease  than  syphilis. 

The  infant  was  six  weeks  old.  The  mother  slnted  that  she  had  been  married 
about  thrive  years,  had  had  two  children,  and  had  had  no  miscarriages.  She  said  thai 
the  father  whb  well  and  strung,  and  llial  neither  of  them  had  had  any  eftlorescence 
on  Uieir  skin.  The  older  infant  w;\s  fuurti'en  months  old,  and  was  bi.'altliy.  The 
ynunger  infant  was  being  nursi'd  by  its  mother.  At  birth  i(  waa  apparently  healthy 
nnti  well  iiiiurisLeit.  Its  skin  wa^  clear,  its  body  fat,  and  there  was  no  occlusion  of 
the  nwres.  This  concliliim  continued  until  It  wiis  eight  days  old.  II  then  began  to 
have  occlitsion  of  Ihe  nores  (snuffles),  ii  slightly  hoarse  voicp,  and  an  efflorescence  on 
various  purls  of  the  body  and  limbs.  This  efflorescence  consisted  mostly  of  maciiire, 
niauy  of  whicli  were  circumscribed  by  healthy  skin.  They  varied  in  siie  from-O.ti  to 
1.25  ci.i,  (1  li.  j  incli). 

Plate  XI.,  facing  pBge  606,  shows  u  number  of  lesions  represented  in  this  case. 
In  addition  to  the  macula',  which  varied  h'ltn  a.  <lplicut<-  pink  to  a  yellowisb-whila 
color,  there  was  a  pustule  on  Ihe  outer  side  of  the  leg  jusl  below  the  knee.  On  llie 
inner  edge  and  almost  on  Ihe  back  of  the  fool  were  Ihe  remains  of  a  bleb  which  hud 
broken  ituwii  itnd  had  been  emptied  of  its  contents.  There  was  ulsi:)  un  Ihe  inner  sidi- 
iif  Ihe  foul,  ncnrer  to  Ibe  heel,  a  small  ulcer.  The  entire  skin  of  Ihe  li>-i:]  w:i.s  reddened 
,iud  htid  \\  shining  appearance.  The  eryihemnluus  lesions  in  places  on  Ihe  leg  wiTe 
surrounded  by  mirmul  skin,  presenting  a  mottled  appearance,  and  Ihere  witre  white 
spots  on  tlie  skin.  These  latter,  however,  were  caused  merely  by  the  peculiitr  distri' 
billion  of  Ibe  syphilitic  niacul.'e. 

In  addition  to  these  lesions  on  the  leg  there  were  a  few  ulcers  on  the  bullocks, 
and  in  addition  to  the  maculm  on  Ihe  soles  of  Ihe  feel  there  were  some  on  the  palms 
of  Ihe  hands.  A  few  si-nles  thawing  a  S(|uaniiiUB  cruidiliun  cuuld  be  seen  on  Ihe  left 
leg,  but  this  le.iion  wns  not  n  prominent  one. 

The  eyes  were  nol  affected.     There  were  a  few  llssurcs  about  Ihe  mouth,  but  no 
lesions  of  the  buccal  mucous  membrane,  and  Ihere  were  no  gummiita  around  the  onus. 
The  treatment  of  this  case  wns  by  inunction  \vith  Ihe  oleiite  of  mercury  ointment 
and  by  Ihi'  administration  of  hydrnrgyrum  cum  creta. 

Fig,  nil  represenls  the  l''sii>ns  of  syphilis  on  Ihe  sub's  of  lln-  f.-el  in  a  mule.  The 
lesions  consisted  uf  a  number  of  bulbe,   sume  uf  which  bud  burst,  and  Uie  Uesuo 
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benealh  having  brntcii  down,  ulceraliona  were  formed,     Tliere  were  nlso  a  few  piipules, 
some  smaller  bulI.T,  and  snme  [iiyim-nli'd  areas. 

Tliis   same   «ise  had  the   "waxen"   pallor  of  the  skin,   so   characleristic   of  Ihe 
higher  grades  of  grave  anaemias.     There  was  moderalc  enlargement  of  Ihe  liver,  wluch 


Flu   119. 


on  pnlpalion  was  fouiid  to  be  hard  and  somewhHl  lender,  The  inguinal  glands  were 
sliglilly  eidarp'd.  The  [losl-aural  glands  were  enlarged.  The  sjiti-en  was  much 
enlarjted  ami  exiended,  a'i  indipiih-d  in  Fig  120  hj-  the  hlatk  line,  from  Ihe  lifth  rih 
In  the  lefl  inguinal  region.  It  was  hard,  hul  was  nol  lender.  Tliere  were  no  other 
glandular  eulargenienla.     The  exarnluatiou  of  the  blnod  was  as  fiiUowti ; 

Nov.  17.  Not,  20. 

Erytlm^yiw il,.1BT.000  S.SiXl.iKKI 

Hn'inojjinbin  .,,. 47  per  i-ent.  4fi  per  eenL 

Leucocyte* 20,000  20,000 

There  was  a  considerable  variation  in  the  siie  of  llie  erythrni-yles,  which  were  pale  ' 
in  color.     There  was  poikilocytosis  in  a  moderate  degree  ;  Ihere  wein;  also  some  micro- 
cyles  and  inegidocyles.     The  mononuclear  elements  predominated  (about  Uiree-quar- 
lers).     The  eosinophiles  were  mil  numerous. 

Flo.  120. 


ll»l«,  2>i  iDonitii  oVl. 


onil  GDlBisod  iCliwD  mu-ked  la  bluk. 


Lower  Inrdcr  of  His,  nith  Hb, 


Hercdltarr  ■ypbUL-  In  a  >m-pt  o  rpflm  old-    A   B.  T  P.  K  rpppp^ctij  ihlr»r*-nlnc  of  t^-rl'^le*!  boncof  ll»^ 
tIbiri*Bnr|  flVilwln  ihoordcf  of  MieflifT^rvntslnffciof  ilovelnpoicuL 
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I  Late  Manifestations  of  Hereditary  Syphilis, — Symptoms  and  Patho- 
|logii.-al  Anatomy. — The  maiiilfs  la  lions  of  liert'ditary  syphilis  whicli  appear 
nt  birth  usually  develop  in  the  first  three  or  four  months  of  the  infant's  life. 
tin  certain  cases  ofsypliihs  whirh  are  without  doubt  of  the  hereditary  form, 
Itither  no  symptoms  whatever  are  noticed  in  the  early  years  of  life,  or  lliey 
tare  so  slight,  or  so  lacking  in  the  characteristics  of  sypliiiis.  that  it  is  some- 
times imjiossible  to  recognize  thi-iii  as  syphilitic  lesions.  The  lesions  of  tliis 
.late  hereditary  form  correspond  to  the  tiTtiary  lesions  of  the  acrpiircd  form. 
iThey  appear  in  differenl  periods  of  childliood  or  at  puberty.  These  periods 
Irorrespond  to  the  time  wlien  a  fresh  outbreak  of  an  attack  of  syphilis 
Iwhich  has  occurred  in  the  early  months  of  life  is  apt  to  take  place.  This 
lis  significant  as  leading  us  to  suspect  that  the  early  symptoms  of  Ihe 
Idispase  have  been  overlooked  rather  tlian  to  believe  that  they  did  not 

■  occur. 

I  Boiu-n.—Thc  lesions  of  the  bones  hold  a  prominent  place  hi  lliese  later 
I  manifestations  of  hereditary  sypliiiis.  These  lesions  may  be  in  the  form 
lof  a  periostitis,  or  an  actual  neerosis  of  (he  bone  may  take  place  either  in 
Iconnection  with  a  dactylitis  or  with  a  simple  lesion  of  the  osseous  tissue 
tin  any  of  the  bones. 

f  As  these  lider  ronus  of  hereditary  sypliiiis  merely  represent  the  same 
Iconditions  which  are  met  within  terliary  acquired  syphilis,  wc  should  expect 
■the  most  varied  lesions.  In  this  late  form  of  hereditary  syphilis  the  bones 
Idf  the  nose  iire  IriMprenlly  involved,  and  a  flattening  nf  thi-  brid^fo  of  the 

■  nose  is  not  uricumiiion.  The  cranial  bones  show  certain  allerations  which 
■at  times  are  quite  characteristic.  The  fiitntal  bone  may  present  a  promi- 
jlieneeoneilherside,  which,  with  a  depression  more  or  less  deep  between  the 
I  prominences,  causes  such  a  peculiar  conl'ormalion  of  the  head  as  lo  be  almost 
I  characteristic  of  syphilis.    In  addition  to  these  frontal  prominences,  at  times 

there  is  a  prominence  of  the  centre  of  the  frontal  bone,  which,  with  Ihe  ap- 
[  parent  flattening  on  either  side,  causes  a  peculiar  shape  simulating  tlie  kee| 
lof  a  ship.  Sometim-'S  protuberances  similar  to  those  which  have  been  de- 
[flcribed  of  the  frontal  bone  may  appear  on  the  parietal  bones.    When  they 

are  bilateral  Ihe  sagittal  suture  appears  as  a  depressed  sulcus  between 

them,  and  this  deformity  of  the  skull,  from  lis  resemblance  to  the  shape 
lof  the  nates,  has  been  designated  by  Parrot  as  Ihe  naiiform  skull. 
I       These  tuberosities  on  the  skull  may  also  appear  upon  the  long  bones, 
letlher  in  the  diaphysis  or  in  the  epiphysis.     When  the  tibia  is  aft'ected 
tthere  is  often  so  marked  an  increase  in  parts  of  the  shall  of  the  bone, 

especially  its  middle  third,  that,  as  the  enlargement  is  ehiefiy  in  the  ante- 
-rior  portion,  the  swelling  when  prominent  gives  an  appearance  of  curva- 
■are  to  the  bone.  This  is,  however,  only  a  seeming  curvature,  as  the 
Riosterior  portion  of  the  bone  is  not  afl'ected, 

I  Mentot  Defdopinent. — An  interference  with  the  growth  of  children 
■who  are  affected  by  these  various  osseous  lesions  of  syphilis  is  not  un- 
ft  St 
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common.  There  is  frequeiilly  a  lack  of  develo|)ini;ril.  which  shows  ilself 
usually  in  a  failure  of  Ihc  individual  lo  attain  llie  ordinary  heifhl.  Thp 
mental  development  is  retarded,  the  children  oRen  appcariii);  to  lie  a 
number  of  years  younger  Ihan  they  really  are.  This  condition  Kniirni'.T 
has  designated  as  ln/uiililitin, 

Te°lh. — Tlie  llrst  set  of  leelli  in  infards  with  hereditary  syphilis  may 
show  the  san;c  markiiiff-s  which  are  cliaracteriBtic  of  Ihe  second  denliliod. 
hul  usually  have  nutliing  fharaeterislii'  about  tlieni ;  llicy  show  a  laik  uf 
nutrition,  a  comlilion  wiiieh  may  ari.se  from  many  olher  morbid  pro- 
cesses. 

The  second  set  uf  teL'tii,  however,  present  certain  cliaracleristics. 
These  cliaracteristics  are  shown  especially  in  Ihe  two  middle  upper  in- 
cisors, in  wliii'h  llic  cnllinjf  edge  of  Ihe  toolh  is  worn  away, leaving  a  convex 
surface  wilii  tlifc  convexity  upward.     The  leelh  are  also  apt  lo  be  some- 
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wiled  far  apart,  ajid,  as  Ihe  child  grows  older,  to  assume  a  peg  shape. 
The  especial  characterislics  of  syphilitic  leelh  were  first  desi.'ribed  by 
Hutchinson.  This  pecidiar  shape  of  the  leeth  is  not  always  present  in 
syphilis,  but  when  il  appears  it  is  certainly  very  suggestive  of  Ibe  disease. 
As  was  pointed  out  by  Coleman,  Ihe  denlist  who  examined  riiitcliinson's 
cases,  in  nearly  every  one  of  them  there  was  a  drlir-ieney  in  Ihe  superior 
iilveolar  arch  al  Ihe  ardiTior  porljon,  so  grout  in  some  cases  that  when 
the  jaws  were  closed  Ihe  upjier  and  Ihe  lower  incisors  did  not  come 
tngether. 

Fuiirnier  has  called  attention  lo  Ihe  frequent  involvement  of  llic 
molars.  The  lour  cusps  may  be  replaced  by  yellowish  pegs  which  are 
free  from  enamel.  These  may  soon  wear  down  to  the  surface  of  Ihe  body 
of  the  looth,  presenting  a  smooth  crown  with  yellow  centre  and  narrow- 
band of  while.  Absence  of  canines  and  wide  separation  of  the  incisors 
Rfe  often  caused  by  congenital  syphilis. 


scKfinr  T,VFF.rrroi!s  diseased. 
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Fit.'s,  121  iiNtI  ]'2'2  rfprcst'rit  syphitilic  tet-lfi  of  llie  second  denlilion. 
Thi')'  yrf  all  iiiorc  -jr  less  disorgani/ed  in  a  way  whicli  mi^^lil  ocnir  from 
any  cause  wliich  would  intorfero  with  the  normal  development  of  the 
leelh  and  cause  tlieir  early  decay. 

Xftih, — Tlie  uiiifcliia  whicli  occurs  as  one  of  Ihe  earlier  nianift^stations 
of  hereditarj'  syphilis  iias  been  deserihed  on  page  518.  In  the  late  form 
of  syphilis  another  fonu  of  onychia  is  mot  witli,  clmrat-tcrized,  according 

Fro.  123. 


Th*  laU  mmillaFWUciiu  ur  cunsi'DlUl  sj-iilillia  [n  ■  Iny  fi  vrui  ul-l.  <li"Wlng  pvriaadUiirf  boUi  ndll  itnil 
■  nlh  lltiiic  Willi  an  area  nl  lottcnliie  In  the  Inwer  iblnl  uf  the  lighl  Ubiik. 


to  Post,  by  a  swelling  at  the  base  or  the  side  of  the  nail,  which  becomes 
thickened,  lissured,  and  Jiriltle,  with  more  or  less  deformity  of  the 
phalatix. 

Ei/i\ — In  the  late  fonii  (if  syphilis  a  peculiar  inflammation  of  the 
cornea  at  times  appears.  It  iisnally  begins  with  a  cloudiness  of  the  sub- 
stance of  the  cornea,  with  ciliary  congestion.  The  entire  cornea  in  this 
way  becomes  clouded.  Tin?  alTeclion  is  not  accompanied  tisualiyby  pain, 
and  does  not  show  any  special  congestion  of  the  conj unctivie,  Hutchin- 
son eays  that  it  is  always  symmetrical,  although  at  first  it  is  apt  to  begin 
with  one  eye  and  later  to  attack  (he  other.     The  interval  between  (lie 
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two  attacks  may  extend  over  several  years.     Tliis  disease  is  called   inttr- 

slitUil  k'T<t(iti»,  and  may  for  a  few  wt'cks  serioiiMly  ititerferc  with  Uie  sighL 
It  usually  disapjiears  under  treatment  without  leaving  any  trace  of  the 
disease  behind  it.  On  the  other  hand,  opacities  are  sometimes  left  which 
interfere  with  vision.  The  total  duration  «jf  llio  disease  varies  from  six 
to  eighteen  months.  Interstitial  keratitis,  awording  to  Post,  occurs  most 
freijnently  in  female  suhjocls,  and  is  most  cnmnion  between  the  ages  of 
ten  and  fifteen,  althouyh  it  may  occur  muoli  earlier,  and,  according  to 
Foamier,  may  even  be  met  with  at  hirth.  Com;)  lieu  lions  may  arise  in 
the  shape  of  iritis,  choroiditis,  and  retiuilis. 

I'Air. — Disturbances  ol'  heariiig  may  occur  fnitn  a  number  of  causes, 
espociaily  from  those  secondary  to  diseases  of  the  pharynx.  An  especial 
form  i.ii  ikafntKH,  however,  withoul  any  special  lesioiis  to  explain  it,  occurs 
in  the  syphilis  of  childliood,  is  usually  intractable  to  treatment,  and  per- 
sists into  later  life.  Kxteiisive  ulcerations  produced  by  syphilis  may  occtur 
in  the  nnnc  and  filiari/tLr  at  any  time  during  chiliihood. 
I  Ncrpous  Sff^ait. —~^y\ihi]\s  of  the  nervous  system  may  be  congenital 
or  ac(|iiirL'd,  involving'  either  the  lirain  or  v>m\.  It  is  very  ran.'  in  children. 
It  may  occur  as  a  dilfuse  iTilUiiuinalioii  of  llie  meninges,  as  localiztK] 
gumniala,  or  as  an  endarteritis.  Syphilitic  mcTiingitis  and  eudarleritis 
present  essentially  the  same  synjidoms  as  in  adults.  The  brain  may  be 
atrophied,  showing  flattening  of  the  convolutions  and  distension  of  Iho 
ventricles  with  fluid,  (tuuimata  of  tiie  brain  or  cord  present  no  symp- 
toms in  themselves  to  distinpiiisli  them  fntni  oilier  cerebral  tumors  (seo 
page  1001).  The  lesions  in  the  cord  are,  lio\\ever,  apt  to  be  widely 
distributed,  involving  the  cervical,  dorsal,  and  Imnbar  regions,  with  preser- 
vation of  some  of  the  fmictiojis  and  complete  los,s  of  others.  The  rapid 
diminution  ofsome  symptoms  and  the  persistence  of  otiters  are  charaeter- 
islic.  The  presence  of  syphilis  elsewhere  and  the  marked  improvement 
under  antisyphilitic  IrealmenI  areiniportaid  points  in  the  diagnosis.  Syphi- 
litic endarteritis  and  nudtiple  gummata  of  the  base  have  been  obsen'ed  in 
infaids  (IS  early  as  fifteen  months. 

Treatment. — The  treatment  of  the  lesions  wliicli  usually  occur  in  tiie 
retarded  fonn  of  syphilis  is  essentially  with  iodide  of  |)olasli,  either  alone 
or  in  combination  with  some  mercurial.  The  iodide  of  potash  should  he 
given  at  first  iii  doses  of  0.12  or  0.18  gramme  (2  or  3  grains),  and  this 
dose  should  be  gradually  increased  to  O.lJlJ  or  0.6  grauinie  ('!  or  lOgrains), 
or  even  more,  as  children  often  tolerate  tins  drug  remarkably  well,  and 
large  doses  arc  usually  indicated.  I 

When  iodide  of  potash  is  given  in  combination  with  mercury,  it  is 
well  to  begin  with  corrosive  sublimate  in  doses  of  U.olHIti  granirne  {v^u 
grajn)  and  gradually  lo  increase  the  dose.  Corrosive  sublimate  is.  How- 
ever, so  apt  to  canse  disturbance  of  digestion  that  we  prefer  lo  treat  these 
cases  by  giving  the  iodide  of  potash  uncombined  with  any  other  drug,  by 
the  mouth,  and  by  applying  the  mercurial  ointment  to  tlie  skin. 
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The  treatment  of  these  laltT  manifestalions  of  syphilis  must  (ifleii  bo 
continued  for  long  perio'ls.  It  should  be  conibineil  with  general  symp- 
tomatic trealmeni,  especially  with  reference  to  the  anteniia,  malnulrifion, 
and  indigestion  whifh  are  usually  present.  Good  food  and  a  heallhftil  oul- 
of-door  life  should  be  provided  as  liberally  as  possible. 

The  following  case  illuslrales  Ihe  retanled  form  of  syphilis,  and  shows 
the  importance  of  carefully  reviewing  the  previous  history  not  only  of  the 
cbiid,  fiul  also  of  its  parents: 

The  chilli  was  a  ijul,  lliirlwn  years  of  age.  Tiie  mother  had  no  other  children 
iiiir  utiy  miscarriagi's.  Sin?  hail  always  bfen  well,  and  haii  never  shown  any  manifesta- 
tions of  syphilis. 

The  falher,  so  far  as  coulil  I'c  ascertiiiiied,  until  recently  had  always  lieen  well  and 
siriinji;,  and  had  shown  no  signs  of  syphilis.  AIhiuI  one  year  previous  he  began  to  have 
cerebral  syniptom?^.  which  rapidly  increused.  were  accompanied  by  paralysis,  and  were 
undoiihlediy  of  syphilitic  origin. 

We  were  (irst  rallpd  to  see  Ibis  child  when  she  was  sulTeriiig  from  a  mild  attack  of 
appeiidicilis,  whic^h  ilid  nut  rmnr  looperalion.  At  llial  lime  we  noliced  a  peciiliiir  con- 
formation of  the  upper  inrisiirs,  which  made  us  ul  once  ausjiect  a  case  of  hereiiilary 
syphilis.  On  furlhtr  inquiry  wl'  leariuil  Ihal  she  had  Iw-'en  Irealcd  some,  years  eurlier 
by  an  oculist  for  ker.ililis.  The  upper  incisors  wert-  abnnrnially  far  uparl  and  stunted 
111  their  growlli.  They  were  notched,  as  was  also  Ibe  Ml  lateral  incisor,  whiidi  wiuj 
peg-shaped  and  by  its  clearly  cut  nolch  ri'pr,?senl('d  more  nearly  than  the  others  the 
characteristic  syphilitic  leeth.  The  ri^ht  upper  lateral  incisor  had  a  peculiar  shape,  the 
crown  of  the  toolli  coming  down  almost  to  n  poinl.  The  other  teeth  were  in  many 
places  deprived  of  Ibeir  dentine,  and  wem  in  various  stages  of  disorganixalion. 

On  recovering  from  the  appendicitis  the  child  remained  in  a  weak  condition  during 
Ihe  ridli>win{{  year.  Iiinked  siiltow,  and  bad  conlinu.d  liistdaches,  which  did  notimprove 
under  the  Uiual  remedies.  Tii-alineut  with  iodide  uf  ji'ita^h  vnia  not  only  followed  hy 
the  disuppeannce  of  the  bciidiirlie^,  hut  also  resulted  in  a  beatlby  appeurance  of  the 
child,  who  liecntne  jxTfeetty  wi'U. 

The  following  case  is  ati  illustration  of  the  various  tertiary  lesions  of 
syphilis : 

A  girl,  three  and  one-h.ilf  years  old,  Inid  certnin  lesions  on  the  fare,  arms,  hands, 
and  feel,  which  were  the  result  of  cont'eniUI  syphilis.  When  this  child  was  born  she 
Vfas  apparently  h<!ulUiy.  When  she  was  three  months  old  she  waa  noliced  to  have 
occlusion  of  llie  nares,  and  al  that  Ume  she  h;id  an  attack  of  bronchitis  lasting  for  three 
weeks.  It  was  said  that  no  efnorescence  w^is  ever  noticed  on  her  skin.  When  she  was 
seven  mouths  old  her  hands  he^.in  to  swell,  and  at  fourteen  nionlbs  the  tissues  around 
the  metacarpal  bones  of  tlie  little  lingers  of  bolh  bands  became  reddened  and  ulcerated 
and  Ihe  lingers  assumed  the  pyrlform  sh:ipe  characteristic  of  syphilitic  dactylitis. 
When  Ihe  child  was  about  sixteen  months  old  the  feet  began  to  swell,  and  in 
certain  parU,  eG}iei-iu)ly  Ihe  metatarsal  bones  of  Ihe  right  foot.  Ihe  skin  became  red- 
dened. When  the  child  wiis  three  years  old  pieces  of  dead  lione  began  to  come  away 
from  the  hands,  ami  this  continued  fur  some  tinie.  At  the  same  age,  swellings  began 
to  appear  over  the  upper  miiiillary  bones,  ami  aii  extensive  reddened  and  swollen 
oondition  of  the  tissues  exiafed  under  Ihe  right  eye.  The  fimlanelles  were  closed. 
There  were  evidently  a  perioftilia  and  im  osteocliondrilis  of  the  right  arm,  and  there 
was  al.so  an  enlargement  of  Ihe  led  ankle,  accompanied  hy  ulceration  on  the  outer  side 
nt  tlie  malleolus. 
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Tln.-re  wus  n  slight  depressioQ  uf  llie  lindpe  ol'  lli>:  txme  iiiir]  Ihi'  hulttini;  of  the  I'ori'- 
iJicii'l  uii  eillii'i'  siilc  jiisl  iibove  the  ovtiilal  riciges,  Theso  prnminpricrs  were  iid'enlualed 
l)jr  (he  dpep  sulcua  belween  them,  estencliiiji  rrom  Ihp  (iepri's^ed  iin=,il  banes  upward 

Bltflf'sl  1(1  the  niaiyin  nf  llie  hiiir.     Tliis  i-unililinn  rppreaenis  thely|i)ralsypliililichi»;id. 
Tlie  biy  w;ue  In  Tiiir  he»IIb.  and  h^d  nulhiitg  tibnomiul  about  him  on  careful  pliy»i- 

Cal  eKiimiiialioii.  His  mother  lirnughl  liirn  to  llie  plijiii-loi'ei.'eive  ii  coiirsf  of  treatment 
ffiir  n  few  l1lOIllh^4  in  nrder  Ui  prc^veiit  n  recirreiu'e  nf  Ills  iiifuiitile  ^y|ilii)i«, 

Tiie  imv  bail  U-i-u  tre.ilpd  at  the  Children's  Hi'spit.il  when  ho  hmh  six  weeks  old. 
'The  iiuilher  had  hi-rn  wr-ll  uiul  .clrorii;,  and  luid  nevt-r  had  nny  oilier  cliildreu  nor  any 

niisciirriiinies.     The  Fiilher  li;id  had  a  prijnary  sypliililie  lesion  one  year  previous  lo  the 

birtli  uf  the  I'bild.  wliii-h  was  followed  by  seeondary  inanifesliitions.  Tlie  mother  had 
IJilenly  iif  good  hreast-niilk.  and  nursed  her  infant  unlil  he  was  nineteen  montbs  old. 
iHe  ivas  never  alrophtf,  and  aliho'inli  p-'le  wiis  apparently  well  nourished.  At  bidh 
'he  showed   !i    tiiillon-i  efflorescence  of  medium    ftrade.      During  the  e.irlv  iveeks  of  hi<= 

life  he  did  not  ri-i'eive  any  medieal  Irealmenl,  altlionirh  tie  had  n  geneiMl  eflloresrence 
,  of  ni;ienles,  puslnles,  utid  liulliv.  At  about  liie  lillb  week  he  lont  lb'-  u-e  of  his  left 
larm.  When  seen  at  the  sistli  week  he  showed  a  number  of  lesions  besides  Ihose 
[described,  and  it  wus  dotihtrnt  if  he  would  live.  These  lesions  consisted  of  fissures  at 
[the  corners  of  the  mouth,  mucous  patches  in  lh(?  monlh,  condylomata  of  the  anus,  and 

occluded  nares.  There  was  not  al  that  time  Ihe  pecnliuriy  formed  bead  which  is  now 
I  jireseiil.  The  lefl  arm  wiis  helpless  and  Wiw  supposed  lo  be  broken  ;  in  faci,  there  was 
I eoine  crepitation,  and  pinhably  there  was  u  slight  separation  of  [he  epipiiy^is  of  Ihe 
Idislal  end  of  the  humerus.  There  seemed  to  b"  considerable  pain  in  the  arm,  which 
[mnde  the  infant  restless  and  fretful.  Insomnia  was  a  prominent  symptom.  The  arm 
[was  put  In  a  light  splint,  and  the  oleale  of  mercury  ointment  (Prescription  40,  pa^ 
[tS24)  was  onlered. 

The  infant  was  not  seen  for  a  wei'k.  When  lie  was  brought  back  lo  Ihe  bos|iil;il 
[ihe  right  urni  was  found  to  !»•  helpless,  and  tin.'  mother  "laleil  Hut  tliw  oinlmcnl  h:ul 
ttieen  discontinued,  as  it  caused  excoriation  of  the  skin.  The  ointment  w,is  then  re- 
Vduced  one-half  wilh  laiiolinc.  itud  liydrargyrum  cum  crelii  was  given  three  times  dailf 
I'in  dosea  uf  O.OSgriimme  (1  grain). 

In  three  days  he  was  riinrh  belter,  the  paralysis  soon  disapjieiired,  and  nothing 
[Bbtmrmal  was  deleeled  about  the  arms.  The  liydrarg)Tiim  cum  crela  was  incivased 
[to  U,24  gramme  (4  grains),  bnl  n.-  Ibis  cuused  diarrbcva  llie  dose  in  a  few  days  bad 
j  to  lie  redni-ed  lo  0.18  gramnie  (H  grains).  In  the  course  of  the  neil  month  the  nasal 
(■yniptoms  and  the  efnon'si-encj?  had  disappear"^!,  and  the  infant  ^eunied  perfm^lly  well. 
Six  months  later  be  was  brought  back  to  llie  hospilal  with  a  return  of  Ihe  condylo- 
[niutn  and  a  slight  papul.ir  efnorescence.  The  same  Irealmenl  as  tiefore  was  curried  ouL 
[The  sypbililic  maiiifesbitioni^  disappeared,  and  did  liol  relilrn. 

He  wus  ke]il  under  oK'ierv.-ilion  and  Irealed  from  lime  la  lime  for  three  %r  four 
[years.     The  flri^t  Uteth  were  cut  at  iiItir  mimllis,  and  were  in  tiurconditkn. 


THE   EXANTHEMATA. 

In  contradistinclion  to  the  various  diseases  of  the  skiti  whiih  dcrma- 

toldifists  av<i  acciistonii'd  to  di'sigiiale  as  exaiitlienis  of  local  origin  are 

ii'erlaiu  acute,  s|)ecilii:,  it  i  feet  ions  dispnses  which  are  called  thu  exanthe- 

I'lnata.     This  g-nnip  of  iiireclions  diseases  is  of  especint  iiilurest  in  con- 

leclioii  wilh  children,  as  it  is  among  children   that  Ihey  most  frequently 

loccur.     They  can,   however,  attack  itidiviihials   of  any  age.     Although 

none  of  liiL'se  diseases  aro  entirely  self-proleclive,  yet  l!ie  instanced  in 

\vhiclt  tliey  develop  in  an  individual  more  than  once  are  rare, 
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The  exanthemala  Cdinprise  live  diseases, — scm-frf  fi-rer,  mnmlctt,  i-uhelfa 
varifdla  {vhic/cm-pox),  und  rariofn  (»iitoU-pox).  Eaeli  nf  these  diseases  is 
eharatterized  by  certain  conditions  common  lo  all.  Besides  being  infec- 
tious, each  disease  nins  a  definite  course  and  is  self-limited,  fads  wliich 
should  be  remembered  when  we  are  studyinjf  its  diagnosis  and  treat- 
ment. 

The  course  of  these  exanthemala  from  the  lime  when  the  infection 
takes  place  up  to  the  appearance  of  their  later  manireatationa  may  be 
divided  into  distinct  stages.  In  the  first  of  these  certain  micro-organ isins 
are  supposed  to  enter  the  system,  and,  so  far  as  external  appearances 
and  general  symptoms  are  concerned,  to  n-niain  dormant  for  a  time, 
constituting  what  is  called  the  staffe  of  incubntmi.  This  st^e  of  incuba- 
tion is  followed  by  certain  general  symptoms  resulting  from  the  supposed 
development  of  the  special  organisms  and  constituting  i\\f}.  prodroinal  stage. 
These  prodromal  symptoms  are,  afler  internals  varying  according  lo  the 
special  disease,  followed  by  an  efllorescence  on  the  skin,  which  marks  the 
tliird  stage  of  the  disease,  called  the  nUuji'  of  (^orcuvrm-e.  The  efllores- 
cence in  its  tiu-n  is  Ibllowi-d  by  what  is  called  the  siat/e  nf  df^uamaflim, 
this  desLjiiaination  bi-iug  more  or  less  pronounced  in  proportion  to  the 
intensity  of  the  lesions  of  the  skin  which  have  occurred  during  the  stage 
of  eillorescence. 

Although  in  a  lai^e  number  of  oases  the  diagnosis  of  these  diseases 
can  be  detenTiined  by  the  appearance  of  the  efflorescence  and  its  location, 
yet  instances  occur  not  infret|iienlly  in  whicli  the  efllorescence  is  very 
misleading.  We  should,  therefore,  be  familiar  with  the  characteristics  of 
the  other  stages,  for  it  is  by  carefully  considering  tlie  pictures  wliich  they 
present  lo  ns  as  a  whole  that  we  are  enabled  to  make  a  correct  dilferen- 
tial  diagnosis  of  the  especial  case.  Thus,  a  papular  efllorescence,  although 
signilicant  in  most  cases  of  measles,  may  also  be  present  in  other  members 
of  the  group,  while  an  erythema  closely  resembling  scarlet  fever  may 
occur  in  variola,  measles,  or  rubella. 

^  SCARLET  FEVER. 

Scarlet  fever  is  an  acute  infectious  disease,  characteri/.cd  by  a  short 
incubation,  short  jiroitromal  stage,  erythematous  efllorescence,  pronounced 
desquamalion,  and  I.mg  course.  The  micro-orgjinisni  which  produces  it 
is,  according  lo  Mallory,  one  of  the  protozoa,  but  he  does  not  claim  that 
a  delinite  relation  between  tliis  organism  and  scarlet  fever  has  yet 
been  absolutely  shown.  With  the  exception  of  variola,  it  is  the  most 
dangerous  of  the  group,  and  is  therefore  the  most  important  of  all  the 
exanlheniiita. 

The  complications  of  scarlet  lever  are  so  much  more  serious  and  its 
sequelte  so  much  niore  common  antl  grave  than  those  of  varicella  and 
measles,  that  its  immediate  (hagnosis  and  prompt  treatment  are  of  vital 
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neppssily  in  everj"  community  where  numbers  of  children  are  liable  to  be 
attacked  by  the  disease. 

ErioLonv. — Scarlet  fever  is  the  most  irregular  of  all  the  exanthemata 
in  its  virulence  and  in  the  manifestations  whicti  it  presents  in  different 
individuals.  It  is  usually  epidemic,  returning  to  the  same  localities  after 
a  period  of  years.  It  is  at  times  sporadic,  and  is  commonly  endemic  in 
targe  cities.  The  epidemics  of  scarlet  fever  vary  in  severity,  so  that  we 
cannot  ascribe  the  virulence  of  the  disease  ui  certain  years  to  individual 
susceptibility.  The  sporadic  cases  may  be  of  the  most  malignant  or  of 
the  mildest  type.  A  mild  case  may  give  rise  to  a  malignant  case  in 
another  child,  and  a  malignant  case  may  give  rise  lo  a  mild  one.  The 
epidemics  of  scarlet  fever  spread  slowly,  in  contradistinction  to  those  of 
measles,  wtuch  spread  rapidly.  Scarlet  fever  may  occur  more  than  once 
in  the  same  individual,  but  this  is  rare.  Instances  have  occurred  in 
which  a  child  has  had  scarlet  fever,  and,  on  returning  after  several  weeks 
to  the  same  room,  even  after  it  had  been  disinfected,  has  again  con- 
tracted the  ilisease  in  its  typical  form.  The  bacterial  infection  is  sec- 
ondary, and  is  mostly  from  the  streptococcus  jiyogenes.  The  skin  ap- 
pears lo  be  the  chief  veliicle  of  transmission.  It  has,  however,  been 
shown  tliat  the  discharge  from  the  nose  and  throat,  both  in  the  early 
stages  of  the  disease  and  when  they  are  prolonged  even  aller  the  stage 
of  desquamation,  may  be  a  source  of  infection.  The  conlagiuni  has  a 
great  tenacity  for  clothing  and  olher  arlicles,  and  may  be  capable  for 
many  months  of  reproducing  the  disease. 

In  reference  to  what  lias  been  said  concerning  the  slow  spread  of 
scarlet  fever  during  epidemics  in  comparison  with  the  rapid  spread  of 
measles,  certain  clinical  facts  arc  significant.  Tlie  disease  docs  not  seem 
to  be  very  infeclious  in  its  early  stages.  We  are  thus  led  to  believe  that 
it  is  during  the  stage  of  desquamation  that  the  contagium  is  most  likely 
to  be  disseininaled.  Measles,  on  the  other  hand,  is  known  to  be  highly 
infeclious  in  its  early  stages,  and  for  this  reason  to  spread  more  quickly. 

Although  the  contagium  of  both  diseases  may  be  active  through  Uieir 
whole  course,  yet  the  general  rule  is  early  infection  in  measles,  late  in 
scarlet  fever.     The  following  cases  illustrate  this  conclusion: 


A  boy  six  years  olil  and  a  pirl  four  ycara  old  slepl  in  Ihc  same  room,  with  their 
heds  toucliing  each  other.  The  boy  was  l.iken  sicl;  May  1,  but  remiiirn-d  in  Uii;  same 
room  with  his  ai^ter  duriuij  Ihat  diiy  and  Ihe  MlowiU!;  ni(;lil.  Ho  was  seen  Ijy  us 
early  on  lli"  morniug  of  M»y  3,  arxd  w;Li  Ihiri  fnuiid  lo  hucf  sriirlel  fi'ver.  Hia  sl.sler 
wiiB  taken  lu  (hi'  onuiiliy.  iiiid  Hie  boy  wiis  l..>ri  in  chiirge  ofa  Irained  nurse.  Tbi.TC  wits 
alisnhilely  no  comniunii'alion  belweeii  Uur  lowti-hoiiac  and  Hie  rnuntry-house,  eithi-r  by 
peo|il<>,  eluthea,  or  leller.  Wl>  did  not  again  we  tlie  bt>y  diirini;  his  sielcME^a.  having 
plured  him  iiiidiT  tlii.'  chnr^  uf  iiiiothT  physiei.in. 

On  ,liiri''  1,  we  wereeiiUi-dliisi-e  llii-girl,  .ind  f'jnnil  IIiiiIpIh-  liadaeutlpl  fever.  There 
wore  no  iilliiT  ciL-ira  ofsrjrlet  fever  in  U»e  vinnily  of  tlu'  efmnlry-bouse  where  she  had 
remuln'-d  sinre  Imiving  the  cily. 

Th«  bny  al  Uila  time  waa  desquiunaliiig  Treeiy,  uiid  fuur  days  previixia  In  Hie  girl's 
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Mii)i  Uteii  Bitk  .1  letter  nrillRn  by  bim  hnd  b<^i^n  sent  lu  her.  anil  shi-,  .iltpr  havini;  had 

jl  n'ml  111  hpp,  lunl  hvi'ii  .il!nwi>(|  lo  kci'i'  it  iiikIit  lifv  [lilliiw, 

A  ciii'i'fiil  sillily  of  lliis  c.ise  In!  t->  Inil  mi''  I'mii-losiini. — lliat  thv  tioy  iliiring;  the 
|HTiiiil  i>r  liiii  (lesijiianKiliiiii  linil  inri'i'li-il  lii>j  sjsIit  iil  ii  ilistnnr^  of  Iw'-iily  miles  hv  eti- 
fliisJTitjt  tlm  ciiiilmrinm  ut  si.ai'lei  lever  in  tin  enveliipe.  Tlie  girl,  iillliiiU(;b  slit-  huiI  lieen 
in  tho  911111P  nifim  with  the  boy  fi>r  liiivly-siic  lnjiire  at  the  hcginiiinK  i)f  llie  iliseast.-,  and 
ntlhiiiit'h  su5c<'].ilihle  lo  Itii!  diEi'vi^e.  Iiiiil  nut  riiiilmdeil  it  /il  ihal  tinip,  imiii);  Id  its  vrry 
slit^hHy  iiifi-i'tiiiiis  1 1. 1 1  lire  in  il"  I'urly  slni:'-^.  (In  I  lie  hIIiit  Ii:ini1,  tin-  slii)te  of  iiii'iihutinii 
iif  sr.irU'l  fi'vi'r  h-'ing  (iiily  o.  Friv  <h\~,  iiiul  iimiiv  insliinccB  liaving  |iriiv>'il  (hut  Hit?  dis- 
i-asf  is  viTy  iiifi-iluius  ihiriiii;  ils  iieriml  nl*  ili'siiii.imiilinn,  if  was  eviJeiil  that  Miir  jrjpl 
hiul  hi'i-n  iiiri-i'li'd  hy  nii'mis  of  Ihe  Ii-IIit. 

hi  Ihi'  riilloiviiig  year,  nn  Miiy  :iO,  we  were  ii/iiin  called  Ui  see  Ihe  same  boy.  Hi-  had 
bi'i-n  wi-11  in  the  inoniint:.  Imt  in  the  urii'moon  wnn  roiiiiil  to  have  a  hitrb  piilsn  ami  lein- 
|ii-roliiri',  w  lib  ciiryai  ami  lai'hrymalion.  so  thai  it  wan  ili'i-nu'il  hi'sl  In  send  Iho  sislpr. 
who  Imil  hei'ii  in  ihe  nur^rrv  unly  a  Tfw  Imiirs  with  lirr  hrotber  aller  he  hinl  been  hikeii 
sirk,  Id  niiolhiT  hoose.  whili'  Ihf  hoy  w.is  iihsoliilely  isiilalHl.  Thri'f  days  later  the 
buy  w.w  found  to  hiivi^  m-'LLilrs,  Tea  diiys  lali-r  Ihe  (lirl  was  allarki'd  hy  measles.  TJiis 
cast!  mendy  cniphiixixi'S  Ihe  now  coininoiily  at'''i-[di-d  belief  thai  measle.s,  in  cunlrmlis- 
linrlion  hi  siarlet  fi'ver,  if  liiubly  iitfeetiuii^  in  llie  early  staj^s  of  Ihe  disease. 

WhelluT  lliL'  ton  labium  of  si.arlft  fi'ver  can  l)c  carried  hy  !!»■  bpfath 
is  Boinf'uluit  {kmbtful,  biiL  it  is  prnhablt;  thai  any  of  the  exertions  may 
conlain  il.  and  that  it  is  especially  liable  lo  be  transmitted  by  milk,  clotli- 
int'.  toys,  books,  carpels,  and  other  arlicles.  Scarlet  fever  may  occur  in 
certain  animals,  and  Ihe  cuiitagiiiin  may  be  transniillrd  liy  others,  suc-h 
as  dogs  and  cats.  PnrulenI  discliaryes  from  the  mucous  incnibrancs  and 
cavilies,  siicli  as  nlitis  media,  rliinitis.  empyBema,  suppurating  lympli -nodes, 
pharyiifilis  or  eczema,  are  inrccHous  and  may  prove  a  means  of  trans- 
mission of  Ihe  disease  for  several  weeks  aller  all  si^ns  of  desqiwiiialiun 
have  ceasetl.  Tlie  possiJjilily  is  ofleii  disre[,'arded  and  many  cases  dis- 
cliari^i'd  from  ijuarantine  beeorni'  tlie  source  of  renewed  oul-breaks  of  tlie 
disease. 

An  instance  which  leads  me  lo  believe  that  scarlet  fever  may  be  tran.s- 
mitted  al  a  ver>-  early  stage  of  the  disease  is  the  following : 

A  child  who  had  rontracted  sc^et  ffver  a  few  liay^  [jrevjimsly  came  lo  ii  parly 
given  ill  a  smnll  and  pmcticidly  isolated  conimunity.  Al  Ihis  (inic  Ihe  child  was  begin- 
nintt  til  feel  sick  and  lo  eotnpluin  of  n  sore  throat,  A  spoon  whioh  had  lieen  nsed  by 
her  WHS  also  iis.-d.  before  il  wiis  Wiished,  by  one  of  Ibe  nlher  cbildren.  Six  or  srven 
days  hiler  (his  second  child  was  attacked  hy  »carlel  fever, 

A  careful  and  rriliwd  irivesliiralion  of  the  po.ssible  origin  of  the  second  casi?  re- 
sulted in  the  i-vidiniie  striintfly  poinlinit  towiirds  a  direct  transmission  i^f  lliij  conlaginm 
tnm  the  moulb  of  one  child  lo  Unit  of  Un^  olher  by  inenns  of  the  spnon. 


Scarlet  fever  may  occur  at  all  apes,  but  is  rare  during  the  first  year  of 
Iif<'.  It  lias  been  met  with  in  young  infants  who  were  nursing,  ;uid  who 
iiavi;  proved  to  be  the  focus  of  infection  for  a  whole  liousehold. 

The  following  table  was  compiled  by  McCollom.  It  represenis  the 
age  and  the  number  of  deaths  in  imo  thousand  cases  of  scarlet  fever 
treated  in  the  contagious  wards  of  the  Boston  City  Hospital : 
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Pathological  Anatomy. — The  organs  primarily  all'ecterl  in  scarliH  fever 
are  the  skin  and  tlie  tlirotil.  The  principal  compUcalions  whii^h  arise  in  the 
course  oftht'  disrase  aiTCitnin'cleri  willi  Ihc  mr  and  vn-riml  f///iii.iln.  Tin' 
chief  soqiifla,  and  Uie  only  oni'  wiiirli  is  n\  all  I'oniiiion.  is  iir/,lirilii; 
Cardifie  diseaiif  may  occur,  but  is  conminnly  swondary  to  lln'  nepiirilis. 

Lesions  of  the  olhrr  orpins  ar<'  sonicwlial  iitiiisiial  ami  liavi-  no  ilt-fl- 
nite  connection  witti  llic  ararlft  IV-ver.  Thi-y  an-  ;;ciii.Tally  diii>  partly  to 
the  fever,  partly  to  the  septic  processes  which  have  arisen  in  this  course 
of  the  diseasi-,  and  are  essentially  those  ol'acnti-  indaninuilion  witii  cellu- 
lar exiidalion,  and  with  focal  necrosis  of  the  liver  and  kidneys.  The 
changes  are  a  marked  inliltralion  of  leucocytes  in  the  tongue  and  hi  the 
desquamatintr  skin.  The  internal  or^ns  show  an  infiJtralion  witli  plasma- 
cells,  and  this  is  especially  noticeable  in  the  kidney  in  the  acute  interstitial 
form  of  nephrilis.  A  pro  life  rid  ion  of  cells  is  found  in  the  follicles  of  the 
lymph-nodes,  and  these  cells  are  also  olleii  found  infillr.itinu  the  coals  of 
the  V'iiis,  si-c-ming  in  many  places  only  to  penetmie  the  endolhelium  and 
forniuig  phijis  hi  sonic  of  the  smaller  vessels.  Hyperfilasia  of  Ihe  lymph- 
nodes  is  a  constant  and  marked  characteristic.  As  a  rule,  Ihe  spleen  is 
enlaiyed  and  shows  marked  follicular  hyperplasia.     (Pearce.) 

Shin. — Macrosco|iically  the  morbid  I'omiilions  of  Ihe  skin  in  scarlet 
fever,  allhough  varyinj;  in  their  manifestations,  are  usually  n-presented  by 
an  inlense  ijeneriil  erythema  covered  lldckly  with  minule  macules,  which 
are  of  a  darker  red  than  the  accompanying  hypeneinia.  Minule  while 
spots  may  also  appear  thickly  scattered  over  the  reddened  surface,  prob- 
ably urisin^  from   areas  of  unaiTected  skin  existing  in   Ihe   inidsl  of  the 


540 


PEDUTRtflS. 


general  hypenernia.  An  apiiearain-e  ]ikc  l.hal  of  milium  is  also  at  limes 
noticed  to  be  scattered  on  the  areas  of  skin  alTedeii  by  the  erythema. 
No  eriiicnce  of  this  hypera-niic  condition,  whiuii  is  sn  iironuuiiced  during 
life,  is  found  after  di/ath. 

According  to   Neumann,   microscopic    examinations   of  the  skin 
means  of  hardened  sections  of  specimens  from  cases  of  scarlet  lever  am 
measles   in   the  stage  of  desquamation   explain  in  a  measure   why    H 
former  Is  so  much  more  likely  to  be  infectious  during  its  stage  of  desqua- 
mation than  is  the  latter.     In  contradistinclion  to  llie  pathological   pro- 
cesses which  are  found  in  the  skin  in  measles,  and  which  affect  chiefly 
the  blood-vessels  and  glands,  a  very  different  picture  is  presente*!   on 
examination  of  sections  of  skin  taken  from  cases  of  scarlet  fever.      In  thi 
latter  we,  find  the  patholojncal  process  represented  especially  by  exmlaliv 
cells,  wliich   are  vt-ry  numerous  and  closely  packed   together,  rearluri, 
even  up  to  the  horny  layer  of  (he  epidermis.     Occasionally  these  exiidativ 
cells  may  finally  lake  the  place  of  the  epidermal  cells,  appearing  on  tlie  free' 
surface  of  the  skin,  and  are  gathered  thickly  among  the  excretory  ducts 
of  the  cutaneous  follicjes.     It  is  thiis  readily  understood  why  the  tissu 
proper  of  the  skin  and  its  epidermis  present  no  marked  changes  in  measles, 
and  why  the  epidermal  cells  are  far  less  likely  to  carry  llie  conlagiuin  than 
in  scarlet  fever,  in  which  the  possibility  of  rontagium  exisis  until  the  deS' 
([uamation  has  entirely  ceased. 

T/irocl. — The  earliest  lesions  of  scarlet  fever  appear  on  the  muco' 
membrane  of  the  hard  and  tlie  soft  jialate.  Tills  appearance  is  ver; 
similar  to  the  enion'scenee  which  is  seen  on  the  skin,  except  that  the 
minute  white  spols  do  not  appear  on  the  congested  mucous  membrane. 
Forchlieimer  states  that  theenanthem  of  scarlet  fever  appears  from  tweivi 
to  twenty-four  hours  before  the  emorescence;  it  appears  upon  the  pillars 
of  the  fauces  in  the  form  of  the  characteristic  puncia,  then  rapidly  spreads 
over  the  mouth  in  the  form  of  a  scarlet-red  coalescing  efflorescence,  which 
linally  ends  in  desquamation,  producing  the  strawberry  tongue,  and  lasting 
well  into  the  second  week  of  the  disease.  These  pathological  conditions 
which  occur  in  the  throat  in  scarlet  fever  may  either  be  simply  calarrhal, 
or  result  in  one  of  the  more  severe  inllammatorj'  conditions  affecihig  the 
tonsils,  the  phar>'nx,  and  the  larynx. 

The  tonsils  are  uniformly  and  extremely  bright  red,  and  are  Ihus  to 
bo  differentiated  from  their  dusky  red  color  in  cases  of  diphlheria  before 
the  membrane  has  appeared.  On  the  hard  and  soft  palate  a  punctate 
efllorescence  is  seen,  and  this  appearance  in  from  twenty-four  to  forty- 
eight  hours  may  assume  a  yellowish  colornot  ordinarily  seen  in  calarrhal 
conditions  of  the  lliroat  or  iii  diplillu-ria. 

When  a  membrane  is  seen  it  is  impossible  without  a  culture  to  differ- 
entiate conclusively  from  diphtheria.  In  many  cases,  however,  we  can 
make  a  fair  diagnosis  by  llie  color  of  the  membrane  in  scarlet  lever  being 
■whiter  and  the  thickness  less,  as  a  rule,  lliaii  hi  diphtlieria. 
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-\s  is  filaU'd  by  Dulafifid  and  Prutlden,  out;  of  tlio  niosl  marked 
featuros  of  sfarlol  fever  is  the  predLsposition  which  il  enlails  lo  llie  iriciir- 
sioii  of  pathof;i.'T]ic-  {(ernis  other  than  thiise  whiuh  we  believe  lo  cause  [his 
disease.  Tims,  in  addition  lo  tlic  irifluMimatdry  legions  produced  by  Ihe' 
searlel  fever  oi^nisni  an  acute  exiidalive  inllannnation  of  llie  rinicous 
ineiiibrane  may  occnr,  and  may  be  associated  with  them.  This  is  appa- 
rently caused  by  the  frrowth  of  a  stivptococcus  which,  according  lo  Welch, 
in  morphological  and  hiological  cliaractor  seems  to  be  identical  with  the 
Ktri-jitoco(v>'-K  jiyiujnicx.  In  Miesc  casGs  there  may  be  much  or  little  libriimus 
exudate,  and  Ihere  may  be  none  at  all  in  the  early  sta^t'.s,  or  even  through 
the  whole  coui-se  of  the  alTection.  The  pellicle  when  Cormed  may  be 
more  or  less  adhereiil.  and  sharply  circnmscribeii,  or  it  may  tend  to  spread. 
The  snbniucons  tissue  may  show  little  change,  or  much  congestion  and 
ffidema,  or  il  may  be  the  seat  of  stippnndivo  inllammation.  The  entire 
process  may  be  conlined  to  the  tonsils.  While  under  these  varying  con- 
ditions the  intlanimatory  process  is  usually  a  local  one  and  rims  its 
course,  with  or  wilhoiit  llie  symptoms  of  seplica'nna,  occasionally  Ihe 
streptococcus  finds  access  lo  the  blood  and  may  induce  the  lesiorts  of 
pyieirna.  On  the  other  hand,  it.  may  by  Inhalation  gain  access  to  the 
Jungs  and  induce  varying  phases  of  complicating  broncho-prieuinonia. 
The  staphylococcus  pyogenes  is  nol  irLfrcquently  associated  with  the  stivp- 
tococcus  in  these  lesions,  but  il  is  not  apparently  of  greal  significance. 
Simiilnlinp  very  closrly  as  il  docs  in  many  cases  bolh  Ihe  local  and  the 
general  phenomena  of  diphlheria.  Iliis  jjsendo-membranous  condition  was 
formerly  eonl'ounded  with  it,  Imt  it  is  now  recogniKed  as  a  disMiicl 
disease. 

There  have  been  a  number  of  extended  Invesliga lions  made  on  what 
are  called  the  pseudo- membranous  inllamniiiltons  of  the  throat  hi  scarlet 
fever.  Booker  has  reported  eleven  cases  of  psendo-mcmbranous  angina 
(two  fatal)  complicating  scarlet  fever,  and  one  case  of  simple  angina  with- 
out exantheni  in  a  family  three  members  of  wliicli  had  scarlet  lever.  In 
all  these  cases,  as  well  as  in  four  scarlatinal  anginas  without  ]iseudo-mem- 
branes.  Booker  found  streptococci  as  the  predominant  organism,  and  in 
none  was  the  K lebs-Loefller  bacillus  present.  The  staphylocoi;cus  aureus 
was  found  in  eleven  cases  ^vilhout  apparent  inlluence  on  the  severity  of 
the  disease.  No  difTerence  was  observed  between  tlie  early  and  the  late 
pseudo- membranous  anginas  in  reganl  to  the  i)acteriu  present.  Booker 
describes  with  much  detail  the  morphological  and  bacteriological  charac- 
teristics of  the  streptococci  found,  and  divides  them  into  groups. 

Park,  in  a  series  of  one  hundred  and  tilly-nine  cases,  reports  nineloen 
cases  of  pseudo-membranous  inllammation  of  the  throat  complicating 
scarlet  fever.  In  seventeen  of  these  cases  sircptococci  predominated, 
and  in  only  two  was  tlie  Klebs-l.oel1k>r  bacillus  present.  Staphylococci 
Were  found  in  only  a  few  cases,  Williams  has  also  reported  cases  of  this 
kind,  and  .Morse  has  reported  ninety-nine  cases  of  pseudo- membranous 
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inflaititjialioii  ortlit'  ilmuit  coiiiplicaling  scarlet  fever.  Tliu  Klebs-LcwflliT 
bacillus  was  found  in  twenty-lliree,  with  a  inuHality  of  forty-thret-  per 
cent.,  and  was  not  fuiind  in  seventy-six,  ivith  a  inorialily  uf  twenty-one 
■per  eenl. 

Finally,  wo  may  conciudc  Itiat  in  scarlet  fever  tlic  mucous  membrane 
of  the  tiiroal  is  rendc.Ted  |)rcnliarly  vulin-i-aJ»Ie  to  Mn'  invawinn  of  pjithu- 
genic  t,i'rins.  VVhi^n  Ihe  iiuji-bid  luiniilian  in  the  Ihroal  is  ivprt-sonted  by 
a  pseudo-nieml>rane  il  will  Ix-  found  that  in  Uio  greai  jnajority  of  cases 
the  process,  as  staled  by  Wcli'li,  is  ihie  In  slre|iincnc(i ;  bnt  when  diph- 
theria is  prevalent  and  the  npporlunilies  are  favorable  lor  exposure,  a 
large  portion  nf  the  pseudo-nionibranoua  eases  may  l>e  due  to  the  Klebs- 
Loeffler  biirillus. 

In  addilion  to  the  lesions  of  (lie  timml  just  desiribeit,  the  niicrti- 
oiiganisni  of  siarlet  fever  may  attack  tlic  nasopharynx.  In  this  way,  and 
by  direct  extctisinn  thnju^'ti  the  ICnstacliian  lubes,  secondary  aural  lesions 
may  be  produced.  The  Jiiorbid  changes  in  llie  mucous  membrane  of  tlii^? 
nasopharynx  which  thus  take  place  may  result  in  a  thickening  of  thu 
tissues,  which  in  some  cases  lasts  for  many  months  alter  the  scarlet 
fever  lias  run  ils  course. 

Ear. — The  patholc^ical  condition  of  the  ear  which  is  most  commonly 
met  with  in  scarlet  fever  is  an  acute  inflammalion  of  llie  middle  ear.  This 
innammalion  is  likely  to  result  in  destruction  of  tissue,  the  fornialion  of 
adhesions,  the  establishment  of  a  long  continued  suppurative  process,  and 
an  accomjianying  necrosis. 

According. to  Downie  Ihe  inllucncc  of  scarlet  fever  in  tlie  causation  of 
otitis  media  is  very  great,  lie,  in  an  analysis  of  501  cases  of  chronic 
inflammation  of  the  middle  ear  treated  in  the  Children's  I{os)iilal.  Glas- 
gow, gives  the  following  figures  :  Of  the  501  cases,  G-O  or  1 2.  (J  percent,  were 
caused  by  scarlet  fever.  Finlayson  says  that  this  symptom  was  prcseidin 
10  per  cent,  of  4339  cases  of  scarlet  fever  observed  by  liiin.  Caiger  found 
otitis  media  in  11  per  cent,  of  401.5  cases.  Biirrkhart  noticed  this  con- 
dition in  :J3  per  cent,  of  his  cases.  At  the  South  Department  of  the 
Boston  City  Hospital  in  5000  cases  of  scarlet  fever  the  percentage  of 
middle  ear  trouble  was  18.  This  condition  may  appear  as  early  as  the 
fourth  day  of  the  disease  or  it  may  be  delayed  until  the  fortieth  day. 

When  there  are  severe  throat  symptoms  the  rate  of  involvement  of  the 
middle  ear  may  be  as  high  as  50  per  cent.  In  different  epidemics  of 
scarlet  fever  the  proportion  of  middle  car  involvement  varies  greatly.  The 
septic  type  of  scarlet  fever  characterized  by  a  profuse  nasal  discharge  and 
marked  anginose  symptoms  is  almost  always  complicaled  with  otitis 
media.  When  the  trouble  with  the  middle  ear  appears  early  in  the  course 
of  an  attack  of  scarlet  fever  of  a  aovwe  type  the  lemperalure  does  nol 
acem  to  be  specially  influenced.  An  attack  of  otitis  media  occurring  late 
in  the  course  of  scarlet  fever  or  during  the  convalescent  stage  is  always 
accompanied  by  a  sharp  rise  in  temperature  and  severe  pain  in  the  ear. 
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_■  yoiin^'  (.^liildrfii  iwrsistent  frying  williout  appart'iil.  cause  and  a 
consfftnt  moveiiiunt  uf  the  hand  to  the  ear  arc  indicatious  ol"  a  comnienc- 
ing  otitis  media.  At  the  South  Department,  of  50  cases  of  middle  ear 
disease  Uie  days  on  whicli  the  diseliar^'e  crimmerici'd  were  as  follows : 
Three  on  Ihe  fiinrlh  day  ;  seven  on  the  liflh  day  ;  eight  on  ttie  seventh  day  ; 
eight  on  tlie  ntrdh  day  ;  three  on  tlie  eleventli  day  ;  four  on  the  Uiirleenth 
day;  two  on  the  fourteenlh  day;  two  on  the  sixteentti  day;  two  on  the  nine- 
teenth day  ;  one  on  the  twenlielli  day  ;  three  on  Ihe  twenty-setond  day  ; 
two  on  Ihe  twenty-third  day  ;  one  on  tlie  Ihirly-second  day  ;  two  on  Ihe 
Ihirly-fiilh  day  ;  one  on  the  Ihirty-eiglilli  day  ;  and  one  on  the  fortieth  day. 

Cullures  taken  from  the  distliai^'e  in  a  comparatively  small  proporlion 
of  inslantes  sliowed  Ihe  presence  of  tlie  streploi'oceus  py%'eiies.  The 
most  frequent  organisms,  however,  were  the  slaphyloeoeeus  pyogenes 
aureus  and  eitreus.  The  microeoecns  letragenus  was  found  in  a  very 
small  number  of  cases.  The  pneunioeoiH'us  of  Friinkd  was  oi-easionaljy 
found.  No  prognosis  so  far  as  subsequent  niastoidilis  is  concerned  can  bi- 
made,  based  on  liie  Ijaeteriological  findings  in  otitis  media  occurring  in  the 
course  of  scarlet  fever. 

Mastoiditis  in  scarlet  fever  is  sometimes,  although  rarely,  subsequent 
to  otitis  media.  Of  5IMJ0  cases  of  scarlet  lever  at  the  South  Department 
lhen>  was  inflammation  of  (he  mastoid  cells  in  about  0.8  of  one  per  cent. 
An  eai"ly  operalion  was  advised  in  each  case  and  Ihe  resulls  were  satisfac- 
tory ;  no  deaths  liaving  occurred  from  the  operalion.  In  some  inslanees 
where  Ihere  was  no  distinct  masloid  ti.'ndeniess,  but  a  slijfht  um-splained 
rise  in  Icmperature  and  a  profuse  aural  disciiarge,  opening  nf  ll»-  masloid 
cells  was  earnestly  advised.  In  every  ease  where  the  operation  was  per- 
formed, when'  the  fiondilinns  wen-  smh  as  has  ju-d  been  described,  tin- 
cessalion  of  Ihe  discharge  and  the  iinpmvement  In  the  eondilion  of  Ihe 
patient  was  very  marked. 

Some  physirian.s  have  been  hicliried  to  postpone  operative  interference 
in  mastoidilis  in  scarlet  fevrr  on  lln-  ^-ronnd  Ihut  there  was  danger  of 
sepsis,  if  the  operation  was  performed  in  a  scarlet  fever  ward.  Others 
have  been  inclined  lo  postpone  operalion  until  the  process  of  desquama- 
tion was  completed.  So  far  as  my  experience  goes,  if  there  is  a  profuse 
discharge  from  Ihe  ear,  if  there  is  marked  mastoid  tenderness,  there  is  no 
reason  for  poslfioniti>;  Ihe  operation.  It  lias  been  our  experience  al  Ihe 
South  l)e|jai-lmen(  Ihal  allhough  Ihi'  symptoms  referable  to  Ihe  mastoid 
ri^on  wi.-re  somewhat  va^ue  and  indelinite,  if  there  was  a  jtrofuse  dis- 
eliarge  from  Ihe  ear  Ihe  eondilion  of  the  mastoid  cells  and  the  adjact^nl 
slrnclures  was  much  more  serious  than  would  have  been  expected  from 
the  symplom.'i.  In  no  instance  has  dealh  been  causeil  by  the  operalion, 
but  in  each  and  every  case  there  has  been  marked  improvement  in  Ihe 
condition  of  the  patient  immediately  after  the  operation. 

Ill  cultures  from  the  ma.«loid  cells  the  usual  pus  cocci,  Ihe  streptococ- 
cus pyogenes,  Ihe  ptieinnoeurcus.  Hie  niicrocorr»B  tetragenus,  and  in  two 
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instances  a  bacillus  morpliologically  similar  lo  the  bacillus  of  diphtheria, 
but  with  a  different  life  history  were  found.  These  different  organisms 
were  of  no  significance  so  far  as  prognosis  is  concerned,  as  nil  the  patients 
did  well ;  tliose  in  whom  streptococci  were  found  as  well  as  those  in  whom 
pncuniocoeej  were  dflected.  This  experience  is  somewhat  at  variance 
with  tliitt  of  olhers,  as  some  observi-rs  have  laid  considerable  stress  upon 
the  presence  of  pneumococci,  so  far  as  an  unfavorable  result  is  concerned. 

Cervical  Lpi,plt-Noile«.- -Thore  may  be  lij'per|ilasia  of  the  cervical 
lymph-nodes.  This  condition  is  sometimes  accompanied  by  intlamtuatory 
a^denia  of  the  tissues  of  the  nerk.  which  may  go  on  to  suppuration  and 
even  to  gantjrerie.  In  these  cases  streptococci  are  found  in  the  glands  and 
in  the  areas  of  suppuration.  The  infection  is  supposed  to  orifnnate  in  tJie 
llirnal.  TIte  enlai'tred  glands  are,  as  a  rule,  indicative  of  secondary  or 
niLxed  infci'lion,  although  it  is  possible  that  the  slighter  forms  of  enhirge- 
ment  may  be  due  to  reflex  irritation  with  resulting  hyperjdasia  from  the 
scarlet  fever  contagiuin.  In  ihe  severe  form  the  glands  are  at  times  very 
much  enlarged,  and  when  a  gangrenous  process  results  tlie  bloud-vosscis 
may  be  alfected  to  such  an  extent  as  to  be  ruptured. 

Kiihu-ij.- — ^Iri  scarlet  fever,  as  in  a  runnber  of  other  infectious  diseases, 
there  are  certain  poisons  produced  in  the  course  of  the  disease  wtiich  are 
probidily  soluble  in  character.  Tlie  results  of  liacteriological  cullnres  in 
scarlet  fever  have  shown  that  in  a  numberof  cases  there  is  a  general  strep- 
tococcus hifection,  the  iEifection  prot>alily  coming  from  the  lesions  in  the 
pharynx.  In  these  cases  of  gi'iieml  infection  streptococci  may  be  culli- 
tivated  from  most  of  the  oigans  of  the  body,  there  being  a  general  septi- 
cteniia.  In  a  number  of  these  cases  extensive  lesions  may  be  found  in 
the  kidneys,  and  jet  these  lesions  may  bear  no  relation  whatever  to  the 
presence  nr  absence  of  slreplococci.  In  like  manner,  streptococci  may  be 
found  in  Ihe  kidney  wilhoul  any  lesion  of  the  kidney.  These  lesions  are 
diffuse,  and  alVecl  both  kidneys  and  all  parts  of  the  kidney.  From  tJie 
best  evidence  which  we  have  it  would  seem  that  the  virus,  or  whatever  it 
is  which  produces  the  lesions  in  the  kidney,  is  not  a  living  organism,  but  is  a 
soluble  chemical  poison  produced  by  the  organisrjis  of  scarlet  fever,  or  by 
other  ot^nisms  located  in  some  other  part  of  the  body.  Tliis  soluble 
poison  when  produced  elsewhere  is  taken  locally  into  the  blood  and  affects 
various  parts  of  the  economy.  In  post-mortem  examinations  of  scarlet 
fever  certain  lesions  will  usually  be  found  in  the  kidneys. 

These  lesions,  according  to  Councilman,  may  be  divided  into  two 
classes,  (])  represented  by  simple  degeneration  of  the  epithelium,  and  (2) 
represented  by  marked  changes  in  the  tissues  of  the  kidney. 

In  WxejirM  clas»  of  cases  the  soluble  poison  may  only  affect  the  integ- 
rity of  the  capsular  epithelial  cells  of  the  glomeruli.  The  poison  may 
produce  certain  degenerative  changes  in  these,  but  need  not  be  accompa- 
nied by  any  proliferation  of  cells,  or  by  any  condition  which  would  be 
characterized  as  inflammatory'.     It  is  more  than  probable  tliat  these  sim- 


SPECIFIC   IXFECTIOUS   DISEASES. 


54.5 


pie  degenerative  lesions  are  accompanied  during  life  by  evidence  of  alliu- 
miniiria,  and  in  case  death  lakes  place  there  may  be  no  macroscopic 
evidence  of  any  lesions  in  the  kidneys.  Careful  microscopic  examination, 
however,  will  show  a  condilion  of  degeneration  in  the  capsular  cpifhelium 
of  Ihc  glonienili.  Associated  wilh  this  there  will  usually  be  found  cloudy 
swelling  of  various  degrees  of  intensity  in  the  cells  of  the  convoluted  and 
the  smaller  collecting  lubules.  The  degeneralion  here  is  rarely  of  a  fatty 
character.  Clinically,  in  the  purely  degenerative  changes  lliere  may  be 
only  albuminuria  with  the  presence  of  faini  hyaline  casis,  and  here  and 
there  a  few  leucocytes. 

In  Uic  Bccoiul  cimn,  owing  to  a  greater  intensity  in  the  action  ol'  the 
poison,  or  to  some  possible  dilTerencc  in  ils  character,  more  marked  changes 
may  take  place  in  the  kidney,  and  may  be  accompanied  by  the  degenera- 
tive lesions  which  are  disliuctive  of  llie  first  class.  Dill'ereiil  forms  of 
lesions  may  occur  in  the  second  class,  and,  accoriiing  to  the  predominance 
of  one  form  over  the  other,  may  characterise  a  special  form  of  renal  dis- 
ea.se.  These  lesions  may  be  divided  according  lo  their  anatonucal  distri- 
bution into  iutrrililiiil,  in  which  there  is  marked  proliferation  of  Hie  inter- 
stilial  tissue  of  the  kidney,  and  i/tumvrirhr,  ui  wluch  the  lesions  are  chiefly 
couluicd  lo  the  glomerulus  and  its  capsule. 

lu  the  iiilci-stitiul  form  Ihi-re  wilt  be  found  in  Ihe  iulerslitial  tissue  be- 
tween the  lubules  accumulations  of  cells,  Ihe  source  of  which  is  not  clear, 
although  lliey  probably  come  from  the  blood.  Most  of  these  cells  have 
Ihe  character  of  ptasma-eells,  but  among  them  are  a  few  lyinplioid  tells 
and  polynuclear  leucocytes.  This  form  of  neplirilis  should  bo  considered 
as  purely  irilerstitial,  since  its  lesions  are  in  no  way  related  to  those  of  the 
epittielial  tissue.  There  is  both  a  general  and  a  focal  inlillration  of  cells 
in  the  interstitial  tissue.  The  focal  infiltration  is  found  principally  in  the 
cortex  of  the  kidney  and  about  Ihc  glomeruli,  llie  glomerulus  l'rec|nently 
appearing  as  a  centre  Irom  which  the  mlillralion  extends  into  the  intersU- 
tial  tissue  belween  it  and  Ihe  surrounding  tubules. 

This  form  of  nephritis  was  first  described  by  Wagner  as  the  lymphoid 
kidney.  The  kidney,  macroscopically.  is  swollen;  the  capsule  is  easily 
stripped  from  Ihe  cortex,  and  is  moisi,  whitish,  and  opaque.  Usually  there 
is  no  evidence  of  hemorrhage,  allhougb  in  some  cases  jjoinls  of  punctiform 
hemorrhage  may  be  Ibiind  in  the  cortex  and  in  the  intermediate  zone. 

Clinically,  in  this  form  there  may  be  little  evidence  of  the  severity  of 
the  lesions.  There  may  be,  however,  albuminuria  corresponding  lo  what 
is  seen  in  the  purely  degenerative  class.  The  quantity  of  the  urine  may 
be  very  little  diminisheil,  and  casts  may  be  present,  as  well  as  a  certain 
number  of  desquamative  epithelial  cells  and  leucocytes. 

These  lesions  are  not  cnnliiied  to  scarlet  fever,  but  may  be  found  in 
diphtheria,  in  measles,  and  in  other  infectious  diseases  i>r  children,  but  they 
are  not  common  in  the  infectious  diseases  of  adults. 

Fig.  1  'in  represents  a  microscopii-  section,  made  by  Councilman,  and  is 
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a  guod  example  oT  these  interstitial  lesions  in  scarlaliim!  nephritis.  Tlu- 
section  was  taken  from  a  case  of  pure  searlet  fever.  There  was  no 
anuria  and  no  dropsy.  The  kidnejs  were  enlarged,  whilish,  and  without 
hemorrhage.  Cultures  from  llii.s  case  pave  a  general  infei'lion  \villi  strep- 
tococci in  all  the  ni^ns  except  the  kidney,  and  yet  llie  kidneys,  nolwith- 
slandinn;  the  extent  of  their  lesions,  were  foinid  lo  be  tree  from  strepto- 
coci'i.    The  L'pitlieMum  of  llie  liihules  was  somewhat  swollen.    Tlie  lobules 

Flo.  lijfi. 


lnl«nUiUI  iK'i'iiriM-.    M'riKni  >i(    ktdnef  trom   L'hlld  wllh  scarlut  feTir.    (IlKniia''L,.  <ii:iilKr  Ko.  II, 

objecUvr  N<i.  Vin.    Tiihec>liii?il.l 


themselves  wi-fe  s%htly  dilated,  and  the  epithelium  was  moi'eftraniilar  Ihaii 
normal.  The  intei-stitial  tissue  was  much  more  extensive  than  nnrmat. 
Tlie  spaces  helwcen  llie  tnhules  were  increased  both  by  n'denia  and  by 
cellular  inillti-alinn.  In  the  inlerslilial  li.ssne  blond-vessels  were  seen  lilk-d 
with  cells  of  the  same  i-haracter  as  those  outside.  It  is  probable  ttial  most 
of  the  cells  onlside  the  vessels  came  from  iirnlifeniliim  of  the  cells  of  the 
blood-vissels.  Tlie  round  spaces  in  the  inlei-slitjal  tissue  represent  blood- 
vessels. 

Another  form  nf  nephiiiis.  called  Ihe  ;//uiitmil(ir.  is  much  more  fre- 
quently foniid  in  scarlet  fever  than  hi  any  other  of  the  ai'ide  infeclionw  dis- 
eases of  cliildren,  but  is  not  so  common  as  the  acute  interstitial  form.  In 
this  glomerular  fonji  Ihe  chief  lesion  of  Hie  disense  riinsisls  essi-ntinlly  In  a. 
proliferation  of  Ihe  capsular  epithelium  combined  with  hyperplasia  of  the 
connective  lissne. 

The  prolifernilon  of  Dn-  eapsular  epillieliinu  li-ads  lo  Ihe  fnniialion  of 
masses  of  cells  within  the  rapsule  between  the  t-domendar  capillaries  and 
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Ihc  capsulo.  Tht'Sf  i:el)s  tvideiilly  result  from  Hie  (jrolilcralion  ol  (he 
capsular  epilholiuni.  As  a  n'siilL  of  tliis  Ihcre  iiiiiy  be  gruMy  increased 
pressure  on  tlie  vessels  of  the  {glomerulus,  possibly  wUli  an  obliteration 
of  these  vessels.  The  fellukr  inliltralifni  in  tin?  intei-slilial  tissue  is  not 
so  extensive  as  in  Dil-  oilier  form.  AwuiiiitanyiiLg  llirsir  I'liaiiges  in  the 
glomprulus  there  is  almost  always  iimrL-  or  less  hiinioiThage  both  in  Ihe 
tubules  and  in  the  interstitial  tissue. 

Fi^,  I'^G  represeTils  a  section  made  by  Councilman  of  plomerular  ne- 
phritis. This  sei'tion  was  taken  from  a  caae  of  scarlet  fever  complicated 
by  glomerulo-nephrilis.     In  the  centre  of  the  field  a  glomerulus  is  seen, 
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with  an  infillratitin  of  cells  in  Ihe  capsular  sjia<*e.  Ttn-  capsular  cells  are 
oval  and  di.-ilinclly  epithelial  in  diararler.  C-ellnlar  proliler.iliurL  of  tlie 
cells  having  generally  the  character  of  those  in  the  seclion  nf  inlerslitial 
nephritis  (Fig.  1"25>  is  lo  lie  seen  in  the  inli-rstilial  (issue.  In  the  tubule 
at  the  lell  upper  I'orncr  IIhTc  is  evidence  of  beniori'tiage,  and  .some  liemur- 
rhugc  is  also  to  lie  noticed  in  the  inlersliljal  lissue  nn  the  right  of  tlie 
specimen.     In  this  case  the  aiiiu'ia  and  ilmpsy  wen-  cxlnriic. 

This  form  of  nepiiritis  may  bi-  licsl  designalcrl  as  vti^niilur  •jluminiUi' 
lujihriltK.  The  kidney  is  swollen  and  much  niori'  hyperainic  llian  in  Uie 
interstitial  furni.     The  markings  of  Ihe  cortex  either  an-  obscured  or  caii- 
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not  be  made  out  at  all,  and  Iherc  are  mimerous  arras  of  lii-iiiorrKage  and 
hypentmia,  giving  a  kidiiry  a  mottled  ap|jearance. 

It  is  this  capsular  gloiiierulo-neplirilis  whicli  ^'ives  llic  most  murkeii 
clinical  evidt-nce  iif  llic  fxtfrit  nf  tlii-  lesions  in  Ihc  kidiu-y.  In  liiis  form 
dropsy  is  aliiiosl  idways  prespiil.  llic  arnouiil  of  iii'inc  is  (iivatly  diinjii- 
islied,  and  in  [lie  more  severe  cases  lliere  may  be  ctirn|jlek-  iiuiii-ia, 
Blood-casis  are  found  mure  rn'i|urnlly  in  llie  urine  Mian  in  llie  irilei-slitjiil 
form  The  diminulinn  in  Hie  amtiuTil  of  tin'  nriue  jjoinls  lo  iiivolveiufiil 
of  the  glomerulus.  Even  severe  cases  of  this  form  may  iw-  recovert-d 
from.  The  process  of  '■ell-proliferalion  niay  cease,  tin-  ciOls  fornieil  in 
the  capsular  space  may  disappear  and  pass  out,  and  the  kidney  in  afler- 
years  may  show  few  or  no  evidences  of  the  process  lhnin)th  which  it  luis 
passed.  In  a  cerlain  number  of  I'ases,  however,  froni  litis  form  of  nephritis 
a  chronic  nephrilis  is  developed.  Cases  of  this  kiml  have  been  rt-porii'il, 
notably  one  by  Aufrechl, 

In  both  the  inlerstilial  and  the  capaidar  glomeruln-nephrilis  fatty  di-- 
getieration  of  Ihe  epilhelium  is  not  found  lo  any  degni'.  The  epillieliiiiu 
is  frequently  swollen  and  granular,  and  may  he  hyaline. 

These  two  forms  of  nephrilis  should  be  si'ijaraled  from  each  other, 
although  Iransilions  belweon  (heir  lesions  are  found.  I'snally  they  can  bo 
dislinguished  microscopically. 

We  can,  therefore,  recognb-e  three  jialhoiojiical  conditions  of  tlie  kid- 
ney ill  SC^Iel  fever:  llrsl,  Ihr  puirli/  tlef/nurrt/irr  ;  second,  thr.  acufi-  iiitcr- 
Klilliti  ;  and  Ihird,  lln-  i-njixuUir  ijlimwruliir. 

ILarl. — The  |}atholcgical  condilions  of  the  hearl  which  are  al  liuii« 
found  in  scarlel  fever  do  nol  diller  in  llieir  macroscopic  ap|)earances  from 
those  met  with  in  other  diseases,  Caniiac  disease  occurring  in  the  course 
of  scarlet  fever  may  arise  in  two  ways:  (1)  from  the  general  septic  coii- 
dilion  exisli[ig  during  (he  peritnl  of  Ihc  hcighi  of  llie  lempcriilufe  uild 
general  efHoresccnci-,  and  represented  usually  by  an  eudocardilis;  {2)  at 
a  much  later  period  I'nun  a  nephritis  which  has  arisen  as  a  coruplimliori, 
and  following  which,  from  Ihe  resulting  increiised  blood-press nn-,  eii- 
lai^ement  of  Ihe  heart  has  been  produced,  which  may  be  represented  by 
hypertrophy  or  by  dilalalion,  or  by  both. 

In  conneclion  with  Ihis  subject,  yilbermann  has  found  on  examinhiff  J 
a   large  number  of  cases  nt'  nephrilis  during  atlacks  ot  scarlet   fever  a 
decided  hyperlrophy  of  Ihe  heart  combined  with  ililalalion.     In  soui« 
cases  both  .sides  of  Ihe   heart  were  e<pially  alTecled,  bul  usually  only  lIifiB 
lelT  side  was  involved.     In  otdy  a  few  cases  was  then.'   found  a   partial 
fatty  fiegeiieration  of  Ihc  muscular  fibri's;  the  endocanlium.  pericanltiim, 
and  blood-vessels  were  normal.     Acconlinglo  Silbennann's  observations. 
Hie  cardiac  alTecfinn  was  related  lo  Ihe  posl-srarlatiual  nephrilis.  and  not 
to  Ihe  scarlet  fever  process  ilsell',  as  the  hyperlrophy  was  in.'ver  found 
when  the  child  died  in  the  eariy  weeks  of  Ihe  scarlet  fever,     lie  calls  atten-l 
lion  to  the  short  perifid  which  intervened  belweeii  Ihe  llrst  appearance  of 
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Wie  nephrilis  and  Ihe  r'nisei'utive  licarl  liypfilropliy.  In  many  cases  flu- 
lime  nol  being  much  longer  llian  a  wfok.  He  also  noliced  that  in  the 
cases  in  which  hypertrophy  and  rapid  dilalalion  followed  Ihc  aculo  ne- 
pliritis  of  scarlet  fever  the  ages  of  the  eliildn^rj  were  lliree  and  a  half, 
four,  five,  and  six  years,  and  the  posl-scarlalinal  cardiac  enlai^i'ment 
corresponds  to  Hie  physiolo^'ica!  hypertrophy  referred  to  on  page  84. 

Bloou. — The  work  done  al  the  Soulh  Dt-partnienl  of  Ihe  Boslon  City 
Hospital  byTileslon  and  Locke  shows  Ihal  in  all  the  very  mild  cases  there 
is  a  slight  secondary  ansemia.  A  hyperleucocylosis  almost  invariably 
occurs.  The  count  rises  abruptly  on  the  second  to  Ihe  eighth  day  (18,000 
to  40,00(J  per  cm.),  falls  rapidly  for  a  few  days,  then  gradually  to  iionnal 
m  convalescence,  which  is  iisnally  al  the  end  of  from  Ihree  to  six  week-s. 
During  the  stages  of  prodronia  and  efflorescence  the  polynuclear  leuco- 
cyles  arc  both  relatively  and  absolutely  increased,  hut  decrease  gradually 
with  the  fall  in  the  leucocytosis  uirlll  convalescence,  when  Ihey  may  be- 
come relatively  though  never  absolutely  hclow  normal.  The  mononuc- 
lears lake  an  exactly  opposite  course. 

The  eosinophi'es  disappear  entirely  at  Ihe  onset,  or  are  greatly  reduced, 
lo  rise  above  normal  when  defervescence  begin."!.  This  eosinophilia  persists 
until  late  convalescence. 

Complications,  witli  a  few  exceptions,  exert  no  influence  upon  the 
blood,  unless  very  severe,  as  in  the  case  of  nephritis  and  diphtheria,  when 
Ihey  may  cause  an  increase  in  the  leucocytneis.  Very  virulent  f.ises  of 
scarlet  fever  may  cause  a  low  while  count,  hnl  this  does  not  neceasarily 
indicate  n  fatal  termination. 

IscitBATroN. — The  stage  of  iniidiulion  of  siuHet  [evi-r  is  uncertain  and 
im'giilar.  biit,  as  a  nilc.  it  is  shortir  Hiiin  Ihat  of  any  of  the  other  ex- 
anthi'iiKitii.  II  b  usually  less  Ihan  sevi-ri  days,  and  ipiite  ireijuenlly  it  is 
only  (Vnm  hvo  to  four  days, 

VABfATioss  IN  THE  TvrE  Of  UisEAWK.— Scarlet  liviT  may  be  divided  into 
two  forms,  (he  Lrnii/it  /•rnn  and  thi'  mnlUjiuiui  J»nii.  The  dilTerence  in 
Ihe  Byiiiptonis  of  the  common,  or  benign,  fonii  of  t!ie  disease  from  those 
of  Ihc  i-are,  or  malignant,  rnrni  is  very  strikiiiK.  They  could  well  1m' 
ctassilicd  as  entirely  scjiamte  diseases,  were  it  mil  tliat  the  eontagium  has 
been  pnive<l  lo  be  the  same  in  each,  by  the  fad  thai  one  fomi  of  the  dis- 
ease may  give  rise  to  the  nllier  in  dilTerent  indiviiluals.  II  seems  as 
though  it  were  more  the  susceptibility  of  the  individual  to  the  scarld 
fever  rontagium  than  the  conlagium  itself  which  produces  a  grcaler  or 
less  severity  of  the  symptoms. 


BBNION  FORM  OP  SOARIjrr  FEVER. 

Tile  benign  form  ofscarlel  fevi-r  either  tluis  a  simple  typical  course  or 
is  accompanied  by  variations  and  complications  which  makes  its  course 
im-giilar, 

l*rath-m»"l  Klnijr. — The  ieiigtlL  of  Ihe  proilroinul  slajtr  vsries,  as  a  rule, 
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from  twelve  lo  thirty-six  hours.  During:  vhis  stage  the  Icmperature  ron- 
limies  to  rise  somewhat,  and  at  ifs  end  the  eftlorescence  appcat^  on 
ttie  skin. 

Symptoms. — Stiu/c  of  Invtision. — Tlie  Invasion  of  the  disease  is  usually 
sudden,  and,  as  a  rule,  aetive.  The  eliild  feels  very  sick,  looks  dull,  com- 
jtlains  of  son'  throat  and  nausea,  and  in  a  laiye  number  of  cases  vomits 
continuously.  The  vomiting  usually  eeases  in  llie  stufre  of  I'filorfseence 
and  otlen  before  the  |)rodrom!d  stage  lias  ended.  Tlie  puise  is  rapid. 
The  temperatuR'  is  hit:h,— 39.4",  40*.  40.5"  C.  (103°,  104".  105*  F.). 
in  infants  ami  ver)'  young  children  if  the  tempenilure  rises  to  40*  or 
41-1°  C.  (1U4"  or  106"  F.)  eoiivulsions  an,"  very  likely  lo  oeeur.  The 
higher  the  temperature  at  the  beginning  of  Iho  disease  the  more  active 
the  symptoms,  and  the  shorter  the  prodromal  period  the  more  severe  will 
be  the  case.  An  initial  Icmperalure  of  40"  C.  (104'^  F.)  points  towards 
a  severe  case. 

Young  children  si-em  to  show  a  less  sensitive  condition  of  tlie  lliroul 
than  is  met  with  in  older  children  and  in  adults,  Tlie  appeiiraiice  of  the 
mucous  menilirane  of  the  throat,  altlioti^h  perhaps  not  characteristic,  as 
at  times  a  simple  non -infectious  pharyngitis  may  simulate  it  quite  closely, 
is,  in  conneclion  with  the  general  symptoms,  at  least  suggestive.  The 
mucous  membrane  of  the  hard  and  the  sod  palate  and  of  Ihe  pharynx  is 
much  congested.  On  the  hard  and  the  soil  palate  thickly  scattered  over 
the  reddened  surlace  are  mitinle  macules  the  color  of  which  is  a  little 
darker  red  than  thai  of  the  ititenx'ning  nmcotis  membrane.  This  comii- 
lion  ropR'senls  Ihe  earliest  stage  of  Ihe  cfllorescence  which  later  appears 
on  Ihe  skin. 

I-^orc»-rm-': — The  e-filoresceiice  of  scarlet  fever  is  of  an  erytiiematoiis 
and  punctate  character,  somelimeK  looking  as  though  minute  macules  had 
been  sprinkled  over  flie  genenil  redness  of  the  skin.  It  slaris  nn  the 
front  of  the  neck  and  the  upper  part  of  Ihe  chest,  and  rapidly  extends 
all  over  the  body  and  nxtremitiefi,  and  ujiwanl  lo  llio  face.  ThU  charac- 
teristic onler  of  invasion  of  Ihe  skin  aids  ns  in  dbilinguishing  Ihe  eRIores- 
ccnce  of  scarlet  fever  from  that  of  Ihe  common  erythema  which  occurs 
in  such  diseases  as  |ineunioiiia,  and  in  cases  in  which  certain  drugs,  such 
as  belladonna,  have  affected  the  skin  and  the  eflloroscence  comes  out 
everywhere  at  once  and  has  an  irregular  distribution.  U  also  enables  us 
to  dislinguish  the  disease  from  measles,  in  which  Ihe  eftlDreseeiice  begins 
on  the  sides  of  the  neck  and  on  the  face  and  extends  downward.  On 
gently  drawing  the  linger  over  the  eftlorescence  of  scarlet  fever  Ihe  result- 
ing while  mark  remains  longer  than  is  the  case  wiUi  a  common  erythema. 
The  efllorescence  of  scarlet  fever  continues  lo  extend  over  the  body  for 
two  or  three  days  alter  lis  lii-st  appearance.  During  this  period  tlie 
longuc  is  much  reddened  and  its  papillie  appear  very  promhient,  consli-- 
luting  what  has  been  called  the  "strawberry  tongue."  This  condition  is 
lo  be  distinguished  from  the  enlargoti  papillte  seen  at  an  earlier  stage  of 


Jl 


SPECIFIC   IXKECriuL'S   DlSEXSI 


S81 


llie  "disease  on  llie  lip  and  sides  nf  the  tongiie.  McCoUoni,  in  a  study  of 
one  lliiitisnnd  i-asos,  dL'scribcs  this  lufler  foiidition  as  dia^ostic  of  scarlet 
fever.     Tliere  is  at  Uinl-s  in  tliis  stage  great  irritation  v(  tlie  sicin. 

There  may  be  slight  delirium  even  in  mild  cases  during  tlie  stage  of 
efflorescence.  TliL?  di-lirium  may  be  very  aclivo  and  yel  not  be  of  serions 
iinijorl,  jjrovided  liie  temperature  remains  moderate. 

The  temperature  rises  when  the  eftlorescence  appears,  and  reaches  its 
maximum  at  liie  end  of  tlie  outbreak,  in  uncomplicated  cases,  but  there 
is  no  decided  rise  just  before  or  fall  after  the  heigtil  of  the  eftlorescence 
as  is  the  case  in  measles;  on  the  contrary,  the  temperature  slowly  di- 
mini.shes  until  the  ninth  or  tenth  day  from  the  bc^'inuing  of  the  prodro- 
mal symptoms,  when  it  becomes  about  normal,  siiowing  no  decided  crisis 
such  as  is  seen  in  measles,  but  representing  a  defervescence  by  lysis. 
Chart  2U  represents  the  temperature  as  it  conmionly  occurs  in  cases  of 
scarlet  fever  of  the  benign  and  regular  form. 

The  pulse  is  accelerated  during  the  period  when  Ihe  teniperahire  is 
elevated,  and  corresponds  to  it.     It  varies  I'rom  120  to  160. 

Degqwiinali'Di. — The  stage  of  des(p]aniatiou  begins  at  about  the 
seventh  day  from  the  (iiue  when  Ihe  ellloresceni'e  first  appeai-s,  and 
in    til'-   parts   of  the   skin   first  attacked.     The   desquamation,  however. 
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is  not  always  proportionate  to  the  Intensity  of  Ihe  efllorescence.  It 
is  at  lirst  composed  of  small  |iarlicles  of  cutis,  bid  these  soon  become 
larger,  and  early  in  the  third  week  from  the  beginning  of  Ihe  disease 
they  fall  from  the  body  in  targe  (lakes,  and  are  most  characteristic  anil 
prunoutici'd  in  the  fingers  and  toes.     This  form  of  descpiiiniation  is  culled 
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lameflar.  Here,  a^ain,  we  have  an  important  means  of  distingnishing 
scarlet  fever  I'rom  measles,  for  in  measles  the  desquamalion  is  almost 
universally  of  a  fiirfuraceous  character  throughout  (he  whole  course  of 
the  (Hsfase.  while  Ihc  characlerislJc  desquamation  of  scarlet  fevL-r  is  lamel- 
lar. This  laniollar  form  of  di-squamalion  may,  at  limt'S,  in  certain  indi- 
viduals, and  following  Ihc  uiorp  intense  intlammations  of  the  skin,  be 
represcnied  by  large  and  extensive  pieces  of  skin.  This  is  well  shown  in 
a  specimen  in  the  Warren  Museum,  where  large  strips  of  skin  have  come 
from  the  hand  of  a  patient  with  scarlet  fever  so  as  almost  to  form  a  glove. 

Sonjeiinics  the  desquamation  lasts  only  ten  days,  but  it  may  ronlinne 
for  two  or  three  weeks.  It  is  especially  sinw  hi  disappearing  from  the 
hands  and  feet,  and  it  may  remain  between  the  lingers  and  toes  fur  a 
number  of  weeks.  Sometimes  alter  the  desquamation  has  ajjpanintly 
ceased  and  the  skin  has  been  smooth  and  normal  for  several  days  it  may 
begin  again,  and  thus  prolong  the  period  of  convalescence. 

Urine.' — The  urine  is  lessened  in  amount  during  the  prodromal  stage, 
retnms  to  the  normal  amount  in  the  stage  of  cfllorcscence,  increases 
during  th<.'  stage  of  desquauiatlon,  amounting  at  liijies  to  a  polyuria,  and 
returns  again  to  the  normal  amount  at  the  end  of  this  stage.  During  the 
stage  of  efflorescence,  especially  if  the  temperatnn;  is  considcntldy 
heightened,  there  may  appear  in  the  urint.'  a  small  amount  of  albumin, 
but  this  disappears  as  the  temperature  subsiftes,  Ls  probably  only  the 
result  of  the  fever,  as  in  many  other  diseases  aLrompaiiied  by  a  liigh 
temperature,  and  is  not  to  he  confounded  witli  the  albuminuria  of  the 
nephritis  which  in  some  cases  complicates  the  stage  of  desquamation. 

There  is  considerable  reason  to  suppose  that  a  milrl  form  of  nephritis 
accompanies  almost  every  case  of  scarlet  fever,  although  in  many  cases  no 
clinical  symptoms  pointing  towards  the  kidney  appejir  and  nothing  ab- 
normal is  found  on  examination  of  the  urine. 

Diagnosis. — The  diagnosis  of  the  benign  and  typical  form  of  scarlet 
fever  is  not  diOiculL  Its  incubation  is  decidedly  short  in  comparison 
with  that  of  any  of  tJie  other  exantliemala.  Its  prodromal  stage  is 
short  in  comparison  with  that  of  variola  and  measles,  and  loTiger  llian 
the  exceedingly  brief  prodromal  stage  of  varicella.  The  characteristic 
prodromal  symptoms  of  sore  throat  and  a  general  and  intense  hypenemia 
of  the  mui'ous  membrane,  accompanied  by  vfiniiting  and  severe  coustilii- 
lional  symptoms,  make  it  cusy  to  dilTerentiate  it  from  measles,  varicella, 
and  variola,  none  of  which,  as  a  rule,  show  Uiese  symptoms. 

The  punctate  erythematous  lesions  which  appear  in  the  stage  of 
efllorescence  of  scarlet  fever  aiv  rarely  met  with  in  any  of  the  other  dis- 
eases of  this  group.  This  eniorescence,  beginnuig  on  the  neck  and  chest 
and  extending  upward  and  downward,  is  distinguished  by  its  peculiar 
distribution  from  that  of  the  oUier  members  of  the  group. 

The  efllorescence  which  in  certain  cases  appeai-s  after  the  use  of  anti- 
toxin may  simulate  so  closely  the  efiloreseence  of  scarlet  fever  that  in  the 
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first  twenty-four  to  forty-eight  hours  it  cannot  be  differentiated  except 
by  the  appearance  of  the  throat.  In  this  connprlion  it  must  be  remem- 
bered that  the  antitoxin  erdorcscenco  may  appear  in  forly-eighl  hours, 
and  again  not  (or  ttiree  weeks. 

Tlie  lamellar  dfsipiamafion  is  very  cliaraeleristir.  and  is  seldom  seen 
in  any  of  the  other  exantiicnjata.  One  of  the  earliest  manifestations  of 
the  desquamation  is  a  while  line  at  the  tip  of  the  fingers  at  the  junction 
of  the  nail  with  the  pulp.  These  breaks  of  the  cuticle  at  the  finger-tips 
occur  in  every  case  of  starlet  fever,  according  to  McCollom, 

The  complications  arising  in  the  ear,  and  the  occurrence  of  nephritis 
as  a  common  sequela  in  scarlet  fever,  do  not  to  the  same  degree  find 
their  counterparts  in  varicella  and  measles. 

Prognosis. — The  prognosis  of  the  benign  and  regular  form  of  scarlet 
fever  is  in  almost  every  case  favorable.  It  is  comparatively  rare  for  the 
symptoms  to  become  sufficiently  serious  to  cause  death  unless  some  com- 
plicalion  has  arisen  iii  (he  course  of  the  disease.  The  individual  who 
succumbs  lo  the  simple  unfomplicaled  form  of  scarlet  fever,  even  when 
Ihc  inilia!  temperature  is  high  and  Uie  symptoms  are  severe,  as  a  rule 
must  have  been  unusually  vulnerable  to  the  toxic  effect  of  the  scarlet 
fever  contagium,  or  must  have  liad  a  very  low  degree  of  vllalily  at  the 
beginning  of  the  dise:iso. 

Phofuvlaxis. — Tlier*,'  is  no  known  prophylactic  against  scai-lel  fever 
except  isolation,  which  for  many  reasons  should  be  rigorously  enforced. 
We  must  remember  the  fact  Ihat  when  Ihe  cliilii  hua  passed  Its  Icnlh 
year  the  chances  of  its  ever  conlraciing  the  disease  are  very  much  Icssi'riL'il. 
We  must  also  appreciale  that  it  is  especially  important  to  protect  children 
who  are  learning,  or  who  have  just  learned  lo  talk.  The  coumionly 
occurring  and  often  intractable  form  of  otitis  wtucti  accompanies  scarlet 
fever  may  not  only  render  the  ctiild  deaf,  but  in  a  case  where  Ihi-  child 
has  not  learned  In  talk  it  may  lead  to  deaf-itmtisin.  We  should,  lliere- 
fore,  under  all  cu^-iimstanres  discountenance  Ihe  opinion  so  often  ex- 
pressed by  the  Uuly,  and  sometimes  even  by  physicians,  lliat  it  is  well  for 
children  to  have  scarlet  fever  while  ttiey  are  young,  on  the  ground  that 
olherwise  Ihey  will  probably  contract  it  al  a  later  period  of  life,  when  the 
ty|)e  of  Ihe  di.scase  may  be  more  severe.  Tiie  asserlion  llinl  Hie  type  of 
Die  disease  is  more  severe  in  adults  than  in  children  i.s  not  corroborated 
by  my  experience. 

Treatment, — .4n  accurate  knowledge  of  the  cliief  }>athologi<'al  lesions 
wliich  occur  dunng  the  eourae  of  Ihe  disease  enables  us  to  deduce  the 
appropriate  treatment.  By  li-eatmeril  is  not  lo  be  understood  simply  the 
use  of  drugs.  On  the  contrary,  drugs  are  employed  to  entirely  too  great 
an  extent  iu  a  large  proportion  of  the  uncomplicated  cases  of  the  benign 
type  of  scarlet  fever.  We  feel  ttiat  we  can  speak  wjlh  some  authority  on 
Uiis  poini,  as  it  has  been  our  rule  for  inaJiy  years  to  compare  Ihe  results 
of  cases  treated  by  our  colleagues  with  drugs  with  our  own  cases  treated 
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nillnnj|  dnrgs,  ami  Cfrlaitily  (lotliiiii,'  thai  «t'  liavf  nbscrvt-fl  in  Ihb  n-oiii- 
jjarisoii  would  inJu'ati-'  that  our  palients  had  sud'ered  Irom  want  of  treat- 
nicnt.  We  should  have  soiiip  definite  reason  Tor  wiml  we  do,  ajid  shoultl 
not  be  infhienced  by  va^riH'  ideas  of  whal  drugs  art-  supijoscd  to  be  bene- 
lifial  in  certain  diseases. 

The  treatment  of  a  i^ase  of  scarlet  fever  is  that  of  a  self-liniilod  disease. 
Willi  iiiir  iiresi'nt  knowiedjje  of  il.  Hie  disi'aae  I'mninl  be  nil  short.  We 
slioiild.  Itierefore,  endeavor  to  Icecp  it  within  its  own  liniil.s  by  avoiding 
com plicaf ions.  To  do  this  we  must  remember  whirji  tissues  are  affected 
as  part  of  (ho  disease  an<l  whirh  art  likely  lo  be  afl'ei'ted  by  eoinplii-ations. 

In  the  liret  i-lass  wv  Jiuisl  runsider  tlie  tliroal  and  llie  skin ;  in  the 
seeoiid  class  tlie  ear  and  tlie  kidney. 

At  the  onsel  of  the  disease  tlie  child,  as  a  rule,  is  so  profoundly  affected 
by  the  scarlet  fever  contafrinm  that  it  wishes  lo  be  put  to  bed  at  oiiee. 
The  symptoms  which  from  Iheir  inifiisily  require  treatment  in  tlie  pro- 
dromal slaye  of  the  disease  are  the  voirnlin^'.  the  sore  Hiroal,  and  the  higli 
lemperature. 

Till'  voniiling.  as  a  rule,  is  of  such  short  diiratjcm.  and  is  so  syni[>- 
lomatic  of  nervous  gastric  disturbance  caused  by  the  toxic  elTeil  of  the 
poison,  that  it  should  be  looked  upon  as  eliirdiialive,  and  usually  does  not 
require  the  use  uf  anything  but  pieces  uf  cracked  ice  lo  be  held  in  the 
mouth. 

Thii  Irealnient  of  the  throat  in  scarlet  fever  is  lo  be  especially  directed 
not  only  to  allaying  '.he  temporary  discomfort  of  the  pharyngitis,  but  also 
to  the  prevention  of  Uie  inllammalory  process  fnim  oxtendinjf  through  the 
fcluslachian  lube  lo  the  membrana  tympani  and  produchigan  otilis  which 
may  result  in  a  meningitis.  This  latter  coinplicalion  is  rentlered  possible 
by  the  close  vascular  conneclion  which  exists  in  infancy  ajid  in  childhood 
between  the  menuigeal  blood-vessels  and  the  vessels  of  the  tympaimni, 
through  the  open  petro-squamosal  sutui-e. 

Another  reason  for  sysiemalically  treating  the  throat  in  all  cases  of 
scarlet  fever  is  derived  from  the  belief  thai  the  various  secondary  infec- 
tions which  lake  place  iti  the  disease  are  probably  caused  by  the  entrance 
of  pathogenic  organisms  lu  the  vaiious  fisstLcs  through  the  inllamed  ajid 
vulnerable  mucous  membrane  uf  the  pharynx.  This  invasion  is  com- 
monly of  the  cervical  glands,  (he  ear,  the  hmg,  the  heart,  and  the  kidney. 
If  this  belief  is  correct,  aniiseptic  treatment  directed  lo  the  throal  is  indi- 
caled  as  possibly  preventive  of  the  eomplicaliuns  which  may  arise  in  the 
disease. 

For  the  purpose  not  only  of  allaying  the  irritation  of  the  throat,  but 
also  of  preventing  the  spread  of  the  morbid  process  lo  the  ear,  if  possible, 
the  throal  may  be  sprayed  several  limes  during  the  day.  It  is  boiler  not 
lo  spray  the  nose  because  of  the  danger  of  causing  an  extension  of  the 
intlanimalory  process  through  the  Eustachian  tubes  into  the  middle  ear. 
Solutions  (two  or  three  per  cent.)  of  borate  of  sodium  in  water  combined 
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wilh  a  small  iiiiioiint  nf  piyif  i-iii  art;  useful  for  lliis  imrposf.  A  four  per 
cent,  sululion  of  boric  «tiil  in  ivalcr  can  also  be  used  lo  advantage.  The 
lofal  treatment,  however,  should  always  be  of  the  mildest  fomi,  sin<;e  any 
addilional  inilalion  of  the  imifous  membrane  will  render  it  more  vulner- 
able lo  the  streptococeus  invasion.  I^tUe  cliilii  knows  how  to  gargle,  the 
discomfort  which  arisi's  nsiialJy  from  the  sore  throat  during  the  (irst  day 
or  two  of  the  disease  may  oden  be  allayed  by  simiily  fe'-drglinfr  with  cool 
water.  This  procedure  answers  a  double  [lurpose :  il  not  only  reduces 
somewhat  the  hypentmic  condition  of  the  mucous  membrane  of  the 
upper  part  of  the  throat  and  cleanses  the  anlerior  fauces,  but  also  lends 
to  prevenl  the  extension  of  the  pathogenic  or^anisnis  which  would  neces- 
sarily be  favored  by  a  continuous  recunibeni  position  <if  the  child.  If  llie 
child  is  unable  to  garble,  some  pieces  of  ice  may  be  given  to  il  lo  hold  in 
its  moutli,  and  il  should  occasionally  be  allowed  to  sit  'ip,  as  when  its 
nourishment  is  being  given. 

However  desirable  this  trealnieut  of  the  throat  may  be  in  scarlet 
fever,  wc  are  but  loo  otlen  baffled  in  our  attempts  lo  treat  lliem  locally, 
on  account  of  the  persistent  resislance  of  the  child. 

Clilorate  of  potash,  which  is  so  freiiuently  used  for  the  Ireatmeiil  of 
the  tliroiit  in  scarlet  fever,  is,  in  our  opinion,  a  druij  which  in  this  disease 
it  will  be  wiser  not  lo  allow  the  child  lo  swallow,  on  account  of  its  pos- 
sible deleterious  action  on  the  kidney,  uliich  from  the  beginning  of  the  dis- 
ease to  ils  end  is  in  so  .sensitive  a  condition  as  to  bi.'  readily  affected  liy 
any  irritant.  Uoubliess  in  a  lai:ge  number  of  cases  we  should  no!  lie 
likely  to  cause  renal  irritation  by  the  small  doses  of  chlorate  of  potosli 
which  are  usually  given.  Children,  however,  dill'er  very  nnicli  in  I  heir 
individual  susceptibility  to  drugs,  and  we  can  never  tell  t)eforehand 
whether  or  not  a  cldld  is  liable  to  be  injured  by  them.  We  know  that 
Ihe  vt^'elable  salts  of  potash  are  decomposed  in  the  system  and  eliminalcd 
as  alkaline  carbonaU-s,  Ihus  caii-sing  no  ii'Htalion  in  tlie  kidney.  iNilrale 
and  chlopdle  of  potash,  on  the  other  hand,  which  do  not  )>art  with  Ihetr 
oxygen  in  the  syslem.  are  excreted  nmiecninposed  by  llie  kidney,  and 
thus  act  as  irrilanls.  Knowing  Ihat  the  tendency  during  Ihe  whole  course 
of  Ihe  disease  is  towaMs  u  renal  hyperiemia,  we  should  allow  the  child 
to  have  plenty  of  water  lo  drink. 

Unless  the  child  shows  decided  signs  nf  suffering  fnnn  a  heightened 
temperature,  antipyretics  in  the  form  of  drugs  hy  lh>-  mouth  should  iiul 
be  used,  as  tlie  cases  are  rare  where  a  temperalure  of  38,8°  to  39.4°  C. 
(102°  lo  10.1"  K(  for  a  few  days  will  do  harm.  This  is  a  safi-  rule  lo 
follow  in  a  disease  like  scariel  fever,  in  wliiili,  if  lln-  child  happens  to  be 
easily  alfeeled  by  fever,  Ihe  nrilavorable  syniploms  will  agipear  al  once 
and  can  be  allemled  In.  I">iir  opinion  is  Ihal  mere  heightening  of  Ihe 
temperature  without  correspondingly  severe  symptoms  causes  umcli  ueed- 
l<«3  anxii'ty.  In  typical  mild  cases  of  llic  disease,  knowing  Ihat  a  lessen- 
ing of  the  uniuunt  of  the  urine  irr  lln'  prodroniinal  stage  us  a  result  nf  Ihe 
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liigli  tuiiiperaliiro  k  a  jHirl  of  tin?  ri*g«Iar  coiirso  of  lln;  ilisrnse.  liie  adiniii- 
islraliun  uf  ditireliisi  is  not  iniliriilKt  boyond  a  pli-nlifnl  supply  of  puro 
drinking-water.  Although  the  Ipniprraliiri'  may  ranso  severe  Inilial  syinp- 
loms,  sui'h  as  eoiiviilsions,  as  a  nile  it  dors  nut  liave  lo  tk-  direclly  Irvalpd 
during  tile  prodromal  sla^e.  If,  linwever,  eoiivnlsions  ocnir  and  ennlinuf 
and  the  tenijieralure  is  iinusnally  Itigli,  sueli  as  40.."»''  or  4!,]"  (.'..  (105° 
or  10t»°  F.),  and  if  il  remains  at  litis  hi'ight  wilii  serions  (.'eiieral  symp- 
toms, such  as  delirium,  we  should  i>n(]i-avor  lo  reduii-  11  by  sponging  ft.'- 
body  willi  water,  liic  temperature  of  whirli  should  bp  varied  aerordin^  (o 
Ihe  special  rase.  To  begin  with,  the  li'ni|ieraliire  of  iln-  waler  nliouid  be 
about  32.2"  C.  (90^'  K.l,  The  rhild  i.s  usually  made  mor*-  eomforlahle  Iiy 
bathing  if  the  temperature  is  as  liigh  as  40°  ('.  (104°  F.).  The  redin-lion 
of  teniperalure  by  wahT  may  be  accnmplislied  i  1 )  by  sponging,  (21  by  fan- 
ning Ihe  child's  Ixiily  wi-appi-d  in  gan/.e  s)irinkled  wilh  water  of  a  li'mpem- 
lurc  of  32.20  C.  (90°  R),  and  (.'1)  by  jilaiing  Ihe  oldld  din'clly  m  a  Inb  of 
ualer  and  al  tin-  saiui-  lime  ridjbini,'  llif  bi>ily  and  limb.s  and  givinga  stimu- 
lant. The  wat.T  i.i  the  JkUIi  sliould  al  lii-sl  be  ;V2.2'^  V.  (MU"  F.).  and 
gradually  rerUieed  live  or  len  degrees.  In  extif  .kc  cases  tlie  cold  pack  by 
means  of  wet  sheets  can  be  used.  The  child  is  i)laceil  in  sheets  dip))ed 
in  cold  Hater  and  Ihen  wnipped  iu  a  blanket.  The  slieets  should  be 
removed  in  ten  or  (llteen  minules,  the  body  and  limbs  rubbed,  and  a 
stimulant  given. 

We  have  menlimied  liefnre  that  scarlel  fever  is  rare  during  the  lirsl  year 
of  life.  There  are  certain  observations  which  seem  In  show  thai  nephri- 
tis is  a  rare  accompauiuicnl  of  scarlel  fever  during  the  lirsf  year.  We 
know  that  milk  is  Ihe  food  which  is  least  irritating  In  the  kidney.  I( 
would,  therefore,  seem  nitioual  to  make  milk  the  diel  in  a  disease  which, 
like  scarlel  fever,  poiids  out  to  us  by  its  pathology  that  we  should  as  fer 
as  (los-sible  avoid  irritating  the  kidney.  II  may  be  merely  a  eoincidence, 
but  il  seems  of  some  si^'nilieance  thai  the  tlr^l  year  of  life  should  also  be 
(he  one  wliicli  is  lea,st  -ttkely  to  presenl  cases  of  scarlatinal  nepliriUs. 

When  Ihe  nausea  and  vomiting  are  present.  Ihe  child,  as  a  ride,  ft-els 
too  sick  to  lake  any  miurishmeni  whatever.  When  the  violence  of  Ihe 
toxic  invasion  has  soinewhai  abated,  and  tl>e  diagnosis  of  scarlet  fever 
has  been  made,  orders  should  al  once  be  given  that  the  child  is  to  have 
no  food  but  milk.  The  Irfalnienl  of  scarlet  fever  with  a  die!  purely  of 
milk  has  in  my  practice  proved  so  eminently  satisfaclorj'  that  it  has  be- 
come my  routine  treatun-id  of  the  disease.  During  Ihe  initial  stage  of 
Ihe  disease,  and  until  Ihe  stomach  lia.s  recovered  lis  ecpiilibnnm,  limcv 
water  should  be  added  to  the  milk  in  Ihe  proportion  of  one  part  h>  len. 
Later  the  alkalinily  of  the  milk  can  be  lessened,  ami  after  the  early  days 
of  the  eftlorescence  the  milk  may  in  most  cases  be  given  undilided.  As 
it  is  possible  that  the  nitrogenous  pari  of  the  nnlk  may  be  loo  great,  it  is 
well  to  reduce  the  proleids  to  2  jier  cent,  and  lo  increase  Ihe  sugar  lo 
6  or  7  per  cent.     The  adnnnislralion  of  milk  alone  should  be  cnntinoi'd 
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iiroiigli  the  sfafTcs  uf  cfJUni'si'i'Uc-i.'  and  di-squamalion,  and  until  we  are 
jiisUiifd  in  suiipusiii;;;  tiiat  a  iit'pliritis  will  riol  develop  in  llic  special  rase. 
Tills  in  general  may  be  estimated  at  from  four  to  five  weeks  from  Ihe 
lime  of  the  liei^dil  of  the  efllorescence  and  leiiiperature,  Perliaps  in  tliis 
way  in  a  eerlain  number  of  cases  a  nephritis  may  be  warded  oil',  and  if  it 
tlevelops,  the  piilient  is  already  on  a  diel  wliidi  is  best  aialpd  lo  the 
disease. 

During  the  stage  of  efdoreseenee  there  are  seldom  any  symptoms  which 
ri-qnire  special  treatiiienl,  in  llie  regular  form  of  the  disease,  except  a  con- 
siderable irritation  of  Ihe  skin  wbicli  at  linu-s  arises.  This  can  be  allayed 
by  Ihe  application  either  of  some  simple  oinlnienl  or  of  a  powder  of  oxide 
of  Kinc  and  starch  (t'reseription  2.'J.  ]tat.'e  -'t(il),  The  nse  of  Ihe  oinlmeni 
is  to  be  recommended  not  only  because  it  kee|js  the  skin  soft  and  in  good 
condilion,  but  also  because  lliis  applicalion  rednces  Ihe  lemperalnre  somu- 
wliat.  Sponging  the  enlirc  liody  with  waler  al  a  tempenilnre  of  3:^.2° 
C  (90°  F.),  once  or  Iwice  daily  according  to  Ihe  roniforl  of  Ihe  patient, 
is  lo  be  recommended. 

During  the  stage  of  desquamation  tlie  application  of  a  simple  oint- 
ment to  the  whole  body  is  desirable  boUi  for  Ihe  purjtose  of  softenhigth^ 
flisi]i(<^raled  epitlielium  and  lessening'  Hie  dnnition  of  Ibis  sla^e,  and  also 
lo  prevent  the  spread  of  llie  eontaginm  by  means  of  the  loosened  scales. 

The  child  should  be  kept  in  bed  until  the  desquamation  has  almost 
I'nliri^ly  ceased.  This  will  cover  a  period  of  from  (bur  to  five  weeks, 
ity  Ihe  end  of  llie  I'oiirlli  week,  if  the  desquamation  has  completely  dis- 
»)|ipeared.  the  diet  cull  griidually  be  increased  by  Ihe  addition  <d'  soup  and 
bread.  11  is  well  to  keep  the  child  in  the  house  for  live  or  six  weeks, 
and  slill  hiiiger  if  Ihe  wealher  is  cold  or  damp. 

The  urine  slioiild  be  frequenlly  tested  for  albumin  durini^  Itie  lirsl 
three  weeks, and  allerwanls, when  the  ehilil  is  first  allowed  UijiA  up. after 
each  cbaiige  in  diel,  and  after  going  onl.  If  any  albunun'  is  detected,  tlie 
eliild  sl,i,uld  be  iinmedialety  put  back  to  bed  and  on  a  diet  of  nnik  until 
the  albunun  has  disappeared.  The  inild  cases  are  the  very  oJies  in  which 
a  nepliii'is  is  liabli'  to  occur.and  tlierefore  we  sliouid  waleh  vigilanlly  uidit 
lliey  are  oid  of  danger,  which  is  usually  in  Ibe  lifth  or  sistii  week. 

Senimtherapy. — The  Irealment  of  scarlet  fever  by  antislreplococtic 
serum  hiis  not,  so  fir,  been  productive  of  much  goofl.  In  a  marked  septic 
ease  of  tlie  disease  with  a  profuse  nasal  discharge,  cultures  from  wbicli 
show  the  presence  of  stre|itococci.  the  ardistreptococcic  serum  may  be 
used  as  a  last  resorl.  Iti  Mcf'ollom's  experience,  however.  Itic  siTum  has 
not  seemcil  lo  do  any  good,  allliough  there  is  no  evidence  that  it  lins  done 
any  harm.     It  is,  therefore,  advisable  to  administer  it. 

I'nlil  it  can  be  absolutely  settled  by  experimcnlalion  tiLat  streptococci 
we  the  cause  of  llie  diseiLsc,  and  until  there  is  a  deliniti'  way  of  dilTeren- 
liuting  Ibe  varieties  of  streptococci  the  subject  of  serunitlierapy  must 
remain  in  abeyance. 
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Escliericli  and  Mosc-r,  in  the  AniiakiiKlcrsiiilnl  .i!  Vienna,  since  1902, 
have  hail  reniarltabk'  results  in  llje  siTiini  tn-atinenf  ufsi-arlel  lever.  Tht' 
following  table  gives  the  |)erceiilEtge  of  iiiorlality  ol'  starlet  fever  from 
January  1,  1803,  to  July  1,  1904,  in  the  contagions  wariis  of  llie  hospital 
just  mentioned.  The  dose  of  the  seruni  is  quite  lartie,  bL-lnj^  2110  ec.,  but 
no  injurious  results  have  been  noticed  from  this  amount. 

TABLE  61. 

Pereriilayr  nj  MoHnlti^  of  .Kytrlrl  Fmr  <n  Ihr  AiituiHiitlefpiltil  -n   i"i4'iiii'i  from  Jnumiry  t, 

ISfiS,  In  Jill'/  I,  If'04. 


Vtar 

1893. 

1894, 

18QS. 

1896. 

1B97. 

1698, 


IVr  Cent, 

..  25.2 

. .  21. 

..  20. 

..  1T.6 

,.  11.1 

,,  I3.S 


Ytnr 

1899 

1900 

1901 

1902 

1903 

1904  to  July,  19(H 


IVr  Ceil  I 

.  18.4 

.  12.4 

.  8.9  Senim. 

,  6.7 

,  8.5 

.  7.6 


The  death-rati.'  pri'vioas  to  the  use  of  [lie  serum  in  the  hospital  seems 
to  have  been  abnoniially  high,  much  higher  than  it  is  in  this  country,  so 
far  as  McCollom's  e.x|jerienc;e  goes.  There  certainly  has  been  a  marked 
diniinntion  since  the  serum  has  been  used. 

Shaw  says  that  tlie  mortality  average  hi  tiiis  hospital  was  14,5  per 
cent,  for  four  years  before  the  serum  treatment  was  adopted,  and  that 
since  ils  use  the  uverai^e  mortality  rale  for  four  years  was  8  jier  cent.  He 
also  says  that  for  the  s;ime  period  in  other  scarlet  fever  hospitals  in  Vienna 
the  mortality  wlien  the  serum  was  not  used  averaged  13.1  per  cent. 

Isolation  and  DisiNtEcrios. — The  disease  being  decidedly  infectious 
the  patient  with  the  nurse  should  be  isolated  to  as  great  u  degree  as  cii^ 
cunistances  will  permit.  An  upper  room  should  preferably  be  chosen. 
It  has  been  obsen'ed  in  crowded  parls  of  lat^e  cities  that  scarlet  fever  in 
tenement  houses  is  not  so  likely  to  spread  when  the  first  cases  are  in  the 
top  rooms  of  the  tenement-S.  In  a  number  of  instances  in  our  practice  we 
have  had  one  child  of  a  imnierons  family  strictly  isolated  in  the  upper 
story  of  the  house,  and  the  other  children  liave  remained  in  the  house 
without  conlracliiig  the  disease. 

The  intensity  of  the  h.'sions  of  the  skin  and  the  involvement  of  large 
surfaces  indicate  that  llie  air  of  the  room  should  be  kept  at  an  cguable 
temperature,  in  order  that  the  function  of  the  disabled  skin  shouhl  be 
taxed  as  little  as  possible  and  tlial  the  internal  oigans  should  not  have  too 
great  compensatory  work  forced  upon  them.  The  temperature  should 
be  kept  at  about  20°  C.  ((ifi=  F.). 

A  disease  which  renders  confineincnl  to  tlie  room  necessary  for  weeks 
demands  a  room  with  gooti  venlilalion  and  plentiful  sunlight.  Therefore, 
a  TOom  on  the  sunny  side  of  the  house,  having  an  open  lireplace,  shouiti 
be  diosen. 

The  room  shonid  be  free  from  all  cotton  or  woollen  materials  except 
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such  as  can  be  destroyed  by  lire  al  llie  end  of  the  disease.  The  blaiikeU. 
sheets,  lowcls,  and  clothes  can,  of  course,  be  disinfecied,  but  it  will  save 
inucli  nJtiniate  trouble  to  remove  the  caqjet  and  the  curtains  and  replace 
Ihein  with  pieces  of  old  larpel  and  sheets,  Tlie  pictures,  and,  in  fact. 
everything  worlli  presen'iii^,  should  be  removed.  The  room  can  be 
made  suflic'jeiitty  cheerful  by  means  of  cheap  colored  prints  and  destruc- 
tible toys  to  amuse  tlie  child. 

During  the  wliole  course  orilie  disease  l!ie  greatest  caremiist  be  taken  to 
disinfect  Ihc  tinen  of  both  tiie  patient  and  the  nurse.  Tiiisshould  be  done 
by  soaking  it  for  Iwenly-l'our  hours  in  a  five  pf>r  ccul.  sohdion  of  carbolic 
acid,  then  boiling  d  lor  lialf  an  hour  in  water,  and  finally  washing  it  with 
soil  soap  solution,  20  grammes  (j  ounce)  to  ten  litres  (lOi  quarts)  of  water. 

The  dejections  arc  to  be  received  in  a  vessel  one-quarter  full  of  a  five 
per  cent,  solution  of  carbolic  acid. 

Aller  the  child  ia  entirely  welt  it  is  to  be  thoroughly  washed  first  in  a 
solution  of  corrosive  stdiliTnale  I  to  lO.lKMl  The  child  ie  [hen  lu  be  taken 
to  another  room  to  be  wiped  and  put  iido  fresh  clothes,  which  have 
not  been  in  the  scarlet  tever  room  The  mattress  is  to  be  tied  up  in 
canvas  wel  with  a  corrosive  sublimate  solution  1  to  o(H},  ajid  sent  out  of 
the  house  to  be  disinfected,  if  possible  by  steam  We  usually  advise  the 
family  never  to  liave  it  brought  back  again.  In  place  of  the  mattress  it  \s 
far  better  to  use  old  blankets,  wbii'li,  if  in  suHicicrit  iimnber,  are  comfort- 
able, and  nl  the  cud  of  the  sickness  <an  lie  lhorou^hly  boiled  and  tliii,i 
disinfected.  The  useless  articles  winch  have  been  m  tin-  room  during  llie 
sickness  sltould  be  burned  in  the  open  fireplace. 

The  room  must  next  be  disinfected.  This  i^  a  very  dilTii'ult  matter  to 
do  absolutely,  but  there  are  several  methods  whiili  an-  far  heller  than  the 
usually  reconniiended  disinli-ction  by  sulphur  which  has  been  so  generally 
used  for  this  ]iurpose  during  the  jiasl  I'eulury.  We  meulion  sulphur  as  a 
ilisinlectaiit  merely  to  slide  that  it  was  proved  by  Koch  as  long  ago  us 
188]  to  he  entirely  unreliable. 

If  there  tie  paper  oii  llii-  walls,  it  should  be  si'i-aped  oil"  ami  iumiediately 
burneil.  The  floor  should  Mieii  be  waslii-d  with  a  solution  of  corrosive 
sublimate  1  to  5(J0,  I'oltowed  by  soap  water  (a  inup  should  be  used  so  as 
to  avoid  irritation  of  the  hands).  The  I'eiliiitrs,  the  walls,  all  the  wood- 
work, and  the  furniture  are  lo  be  flioroiighly  riitihiiil  willi  breail  and  then 
wiped  wilb  the  corrosive  siddimate  sol  iitton  1  to  o(K),  Ksmarch  has  shown 
that  bread  is  the  b(«t  means  of  reinovinj;  infections  material  from  surfaces 
of  this  kind.  The  ruicro-orpanisnisadhcn-  wilh  gi'cjil  lenacity  to  Ihebreafl, 
which,  with  any  ciiiiiibs  thai  hn-ak  oil' and  fall  to  the  lloor.  must  be  care- 
fully collected  and  destroyed  by  tire.  Tin-  room  should  then  be  thor- 
oughly vaporized  for  eight  or  ten  hours  with  formaldidiyde  in  llie  form  of 
pastilles  or  liquid.  For  every  .1500  cubic  feet  of  spacr  2"»(t  grammes  (2.5(1 
formalin  pastilles)  of  formalrlcliyde  sliotdd  be  iis'd.  This  can  be  done 
with  a  vapuri/.iiig-lamp.  Ihc  room  lirsl  having  been  lightlj  sr^alcil. 
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Recent  experimenfsshowconclusiveiy  tliat  formaldehyde  is  a  reason- 
ably good  surface  disinfectant,  but  does  not  penetrale  deeply,  and  is  not  so 
eflicient  as  stoam.  It  is  good  for  walls  but  not  for  mattresses  or  clothes. 
It  does  not  appreciably  discolor  papers  or  colorii^,  and  does  not  affect 
metals. 

The  room  should  then  bo  aired  for  several  days.     If  there  are  other 
children  iti  the  house,  il  is  \i-ell  lo  have  Ihe  whole  room  painted,  includillgj 
the  ceiling  and  ilie  door. 

The  physician  should  also  bear  in  mind  that  the  hmr,  board,  and 
clothes  are  possible  means  of  IraTisniiltiiijir  Ihe  conlagium  from  one  pafiont 
lo  anolluT,  and  that  it  is  liis  manifest  duty  to  the  public  lo  prult^ct  himself 
and  others  from  the  danger  of  carrying  the  conlagion.  11  is  our  custom  to 
wear  a  gown  wliich  extends  from  the  neck  to  llie  floor,  a  cap  with  a  (lap 
behind  to  prolcct  the  hair,  ruliher  ovor-shoc-s  and  rubber  gloves.  These 
articles  are  put  on  outside  the  sick-room  and  are  discarded  as  one  leaves 
Ihe  room.  They  are  then  left  wilh  the  nurse  and  disinfected  wilh  corro- 
sive sublimate  and  are  Ihen  kept  outside  the  sick-room. 

The  following  case  illustrates  tlie  bcTiign  type  of  scarlet  fever  without 
variation  from  the  regular  lype  and  without  complications; 

A  l"'y  fuur  and  one-lialf  yi'are  old  wii*  luillwd  on  Novi-inlwr  (i,  whni  we  Wire  vhc- 
cinaliiig  Ilia  gister,  an  infiint,  lo  he  quite  sick.  Bi'sides  llie  inrmit  Uie  Iioy'a  livo 
brothers,  one  Iwo  and  a  half  ypars  old  and  [he  nlher  ?ii,  were  in  Uie  rririm  wilh  him. 
The  molher  supposed  Uial  Ihe  liny  had  an  allack  of  indlKeslioii.  He  had  been  vomiliiit' 
quite  freqiiendy  and  had  no  appetite.  His  pulse  was  120.  His  tem|"Taliire  w:is  ,18.3° 
C.  (101°  F.).  He  had  no  headache  and  no  sore  thrnal.  but  lie  had  the  appearani-e 
soinewhal  characteristic  of  scuHel  fever  well  marked  on  the  hard  and  the  sofl  palale. 
He  was  placed  in  an  upper  mom  r>f  Ihe  house  and  cnrnpleleiy  isolated  tvilh  a  trained 
nurse.     The  vomilinK  continued  unlit  eveninK,  when  it  slopped  and  did  not  return. 

On  November  7  he  w:is  reported  lo  have  had  a  rei^tless  niirhl.  His  throat  was  found 
lo  be  very  much  reddened  iind  In  feel  a  little  sore.  His  pulse  wa.-!  i;i5.  His  (empera- 
lure  was  3S.3'  C.  (101°  V.).  He  had  had  a  iialural  movement  of  the  bowels.  His 
appetite  was  poor. 

All  unnecessary  articles  were  immodiutely  removed  from  the  room,  nnd  he  was 
connned  to  his  tied.  Ho  was  placed  on  ft  diet  of  milk  and  given  as  much  waler  om  he 
wished  In  dririk.     The  efllorescence  nf  scarlet  fever  very  soon  appi'urcd  on  his  HiesL 

On  November  8  Ihe  pfflorescenee  had  spn^iid  all  over  his  liody.  He  was  reported 
lo  liiive  slept  well  and  to  have  voniiled  Wis  milk  but  once.  His  pnNe  wils  135.  and  his 
ten  I  peril  lure  wun  37.7°  C.  (100°  F.).  He  was  sponifeil  tvi'ii-e  daily  wilh  waler  at  a  [em- 
peralure  of  32,2'  C.  (90°  F.).  and  us  the  skin  was  somewhal  irrilablc  Ihe  itching  was 
allayed  wiUi  inunctions  of  vaseline.  The  temperature  of  Ihe  room  iviis  kept  at  20°  C. 
(68°  F.).  I 

On  November  fl  llie  efflorescence  had  spread  tn  llii'  limbs,  and  was  also  present  lo 
a  slight  degree  on  Uie  fare.  At  6  a.m.  Ihe  pnlse  was  120.  Ihe  temperature  !lli.6'  C, 
(98°  F,).  At  6  P.M.  Ihe  lemperaturu  was  37.2"  (99°  F.).  and  Ihe  pulse  was  120.  He 
had  a  hlUe  more  appetite,  his  skin  was  le.«s  reddened,  and  his  throat  was  not  so  sore. 

On  November  11  Ihe  efnorescence  he^n  to  fade,  first  on  Ihe  chest.  On  November 
13  the  lempenilure  became  normal,  and  <lesquamatiun  liegan,  llrst  on  the  chest.  On  No- 
vemlier  2-'i  the  desquamation  had  almosl  ceased,  and  Ihe  boy  wa.«  allowed  lo  get  up  and 
play  ahiiul  Ihe  room  for  an   hour.      On   [lecemhcr  1.  the  desquamation  havintj;  almoel 
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closed  for  several  dAye.  lie  bei^aii  In  desquuiiiate  Treely  iipain.  On  Dec^mlior  8  tbe  des- 
iIiiaiLiation  censeit.  He  was  disinfected  and  then  eenr  down-slairs  amitnit  (lie  res!  of  the 
children.      He  went  iiiil  of  liooi's  Decen»t)er  25. 

Ni)  albumin  ivns  Ui-tei'd'd  in  his  urine  during  the  whole  rourae  of  the  (lisease.  He 
resumed  his  usnal  dint  on  Deeeniher  10. 

Xone  of  the  other  children  contracted  the  disense,  although  they  remained  in  the 
house  while  Ihcir  brother  was  sirk. 

Plalo  Vlll.,  facing;  page  5(il),  is  u  picture  Liken  froui  a  boy  ten  years  old  on  tbe  eightli 
day  from  the  lime  of  infection,  tbe  fourth  day  from  the  lieginiiiiig  of  Ihe  proJronuiI 
syniploms,  imd  IweNly-funr  hours  fiom  tbe  begiiinlng  of  Ihe  efflorescence.  The  efflo- 
re^ence  una  iu  ttie  form  of  a  punctate  erythema. 


I 


Variations  in  Type  of  the  Benign  Form  op  Scarlet  Feveb. — Tn  the 
beni^'n  form  of  scarlft  fever  we  may  have  great  vaiiations  from  the 
typical  manifestations  of  Uie  disease, 

A  heightened  temperature  hi  tlie  evening  sometimes  continues  for 
over  a  week  after  the  efflorescence  has  faded,  without  the  existence  of  any 
ascertainable  cause :  this  occurrence  should  always  be  looked  upon  with 
suspicion.  After  a  rapid  hicrease  of  temperature  at  the  beginning  of  the 
disease  there  sometimes  ensues  a  condition  of  complete  apyrexia,  while 
all  the  other  symptoms  continue  to  develop  in  the  usual  manner.  When 
the  temperature  remains  heightened  at  the  end  of  the  period  of  efflores- 
cence and  continues  into  ttie  period  of  desquamation,  especially  when 
there  is  no  local  pain  anywhere,  we  should  suspect  that  a  nephritis  may 
be  developing.  Wlien  llie  temperature  after  liaving  become  normal  rises 
again,  we  should  suspect  such  complications  as  otitis  media  and  suppura- 
tion of  the  subcutaneous  tissues  of  the  neck,  or  that  the  heart  is  involved. 

Relapses  may  take  place  in  scarlet  fever,  hut  a  true  relapse  is  rare, 
and  a  second  attack,  either  from  auto-infection  or  reinfei'tion  from  an- 
other individual  must  be  taken  into  consideration.  In  the  Bagthorpe 
Fever  Hospital,  out  of  two  tliousand  cases  fourteen  had  relapses  while 
under  oliservation.  As  puinted  out  by  McOollom  as  a  result  of  his  studies 
hi  a  series  of  one  tliousand  cases  at  the  Boston  City  Hospital,  we  may 
meet  with  [1)  pefwlo-reiapaee,  where,  after  the  disappearance  of  the  efflo- 
rescence and  at  Ihe  very  beginning  of  the  desquamation,  symptoms  of  the 
disease  return  ;  (2)  iv/"/Mir«,  where  after  the  efflorescence  has  disappeared 
and  during  ihe  stage  of  desquamation  the  symptoms  return  ;  (3)  reinfec- 
tioH,  after  desquamation  has  ceased  for  a  time.  The  symptoms  of  UiesG 
cases  an-  sometimes  more  severe  than  those  in  the  flrst  altack,  but  in 
most  of  the  reported  cases  of  relapse  in  scarlet  fever  the  first  attack  has 
been  a  mild  one.  Such  cases  occur  usually  in  older  children  rather  than 
in  younger,  and  must  be  sharply  distinguished  from  the  cases  in  wltich 
a  fresh  infection  has  taken  place  and  which  are  characterized  as  a  second 
attack  of  the  disease.  Thomas  reports  a  case  of  scarlet  fever  complicated 
by  varicella,  in  which  on  the  twenty-fifth  day  of  the  scarlet  fever  a  re- 
lapse occurred,  and  on  the  twenty-sixth  day  a  second  attack  of  varicella 
developed. 
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Certain  rust-s  of  siarlfl  H-vit  liiivt;  bwii  irportt'd  iii  which  iii  Iho  lattor 
part  of  tlti^  tliseasL',  and  aflL-r  the  tt-mperatuie  had  become  normal,  the 
tein|jfi-dliiro  rose  to  -Jn"  lo  41.1°  C.  (104^  to  KMJ"  F.).  »heii  no  .-aiise 
tould  lie  (iiscovored  lor  tlic  hyperpyn'xia.iiiid  when  the  palieols  rpcovi-rt-d 
afler  being  promptly  Irealed  with  fold  baths  lo  reduce  Ihi'  teiiiperalun;. 

Scarlet  fi-ver  may  begin  wilh  sm  h  frreal  lercbral  excilenient  as  lo 
lead  us  lo  suspect  meniiigiti^s,  and  it  may  not  be  possibli;  lo  determine  the 
diagnosis  uiilil  the  efflorescence  has  appean-d,  whieh  may  not  be  until 
even  the  eiglilh  ur  iiintli  day. 

The  el^loresci'rice  may  last  only  twenty-l'onr  linurs,  or  lontiniie  four- 
teen days.  In  certain  cases  a  rci-rci/iwic/iiv  of  ttie  eftlnresceiire  may  oeeur. 
In  these  cases,  wliiih  may  he  sliowinf,'  a  high  tempi-ralurc  and  a  brillianl 
elllorescenee.  the  efllorHscenfc  aller  abiiul  I'orty-ei^dit  hom-s  disappfurs, 
but  tlie  temperature  remains  elevated,  and  the  eflhiresrcnce  a^raiji  api'i-ars 
Iwenty-fnur  hours  later.  We  must  remember  that  we  arc  not  to  dupond 
upon  the  eRloroseence  in  making  our  diagnosis  in  searlet  fever,  as  it  may 
be  so  evanescent  as  to  be  scarcely  rei'ogni^aJ>le,  Lemoiite,  diuTiig  aii 
epidemic  in  1895  of  two  hundred  ca.ses.  reports  thai  in  thirty-two  of 
these  cases  the  efllorescenee  was  Ihnited  lo  the  face.  In  some  extremely 
rnild  cases  the  eflhirescence  niay  be  entirely  abseni  (xi'iirlutiiKi  ghte  crup- 
Hone)  or  evanescent,  lasting  pi-rhaps  only  twelve  hours.  The  papillfc  of 
the  tongue,  however,  are  enlarged,  there  is  h  slight  efflorescence  on  the 
roof  of  the  mouth,  and  the  diagnosis  shoutd.  Iliercfore,  be  made  from 
the  mouth.  Serious  epidemics  have  been  started  by  this  class  of  cases. 
While  in  orduiary  types  of  llie  disease  tlie  efflorescence  is  not  vei-)*  brillianl, 
there  is  another  set  of  cases  in  which  it  is  very  brilliatd  and  is  accompa- 
nied by  a  liigh  temperature,  which  remains  elevated  for  four  or  iivL-  days 
and  then  oflen  becomes  normal  as  tlie  desquamation  begins. 

Convulsions  occurring  at  the  onset  of  the  disease  are  nol,  as  a  rule, 
indicativi'  of  a  falai  issue,  but  when  tliey  occur  later  they  are  usually  of 
serious  iniporl. 

The  occuiTeuce  of  searlet  fever  hi  surgical  cases  is  of  no  special  ski- 
niftcance  beyond  the  apparently  grealer  susceptibility  of  palienl.s  with 
open  wounds  lo  contract  the  disease.  We  shoidd  l>ear  m  mind  the  sug- 
gestion of  Onler,  that  in  tlie  majority  of  these  surgical  cases  Ihus  far 
recorded  the  efflorescence  lias  probalily  been  the  red  msli  uf  sepliuieniia, 
and  Uiat  the  reported  cases  have  become  iwv  since  the  gradual  disapjiear- 
aiice  of  seplictemia  as  a  coinplicalion  of  surjHi'al  o|iiTali<Jiis.  Alicinson' 
also  suggests  that  in  many  instances  these  I'asties  may  have  beeti  due  to 
the  quinine  which  was  given  lo  Ihe  patient. 

A  variation  may  arise  from  the  ortlinary  scarlatinal  inflammation  of 
the  mucous  membrane  of  the  throat  when  Uie  efjiorescence  becomes  more 
severe  than  usual,  resulting  in  a  membranous  exudation  in  the  throat  and 
a  profuse  nasal  discharge  caused  by  streptococci  and  accompanied  by  very 
severe  symptoms,  dehrinni.  and  a  hipli   temperature   for  from   twelve  lo 
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Ibiirleeii  days,  tlip  Icniperaluro  loming  down  by  lysis.  The  larynx  in  f^onii' 
rasL's  may  aha  present  unusual  symploms,  surli  as  aphonia,  and  serious 
symptoms  caused  by  a  concurrent  oedemalons  condition  of  the  glottis  may 
arise  and  produce  oven  a  falal  issue. 

In  the  benijrn  form  of  scarlet  fever  certain  case.s  are  at  times  met  with 
in  which  the  high  temperature,  or  the  especial  vuhierahilily  of  the  child 
to  Ihe  scarlet  fever  eontagiuiii.  causes  (he  symploms  lo  vary  considerably 
from  the  typical  form  and  to  be  unusually  yrnvi-.  An  instance  of  this 
class  of  cases  was  one  which  was  seen  in  consullation  willi  Or.  Hobert  P. 
Luring,  at  Newton  Centre, 

The  child  was  ti  girl,  six  years  old.  The  poliil  of  varinlion  from  Ihe  typical  ciib<?s 
uf  Bcarlel  f<^vcr  was  in  this  c.;iw  uii  iiiiiL-:iiHlly  hii;li  lemp^rature.  The  invu^i'in  of  Ihe 
disease  was  chiriiclcriwd  hy  rrsllessness  and  sore  Uiroal.  which  whs  soon  followed  by 
vomiting  and  delirium.  The  lejiiperalure  on  Ihe  firsl  day  rose  to  41.1°  C.  (106°  P.). 
The  hijrhesl  lctn[iprahire  was  on  Ihe  sitoikI  iitui  lliird  it.iys,  when  it  reached  41,0°  C. 
(107°  F.).  Duriiiij;  Ihe  first  three  d.iys  Ihe  pulse  could  not  he  counted.  The  high  lem- 
perature  coriliuued  uulil  tlie  sixth  day  from  the  lieitinuiiig  of  Ihe  prodromal  HViuiitoms, 
During  the  lirst  forty-ci^-ht  hours  Ihere  was  almost  conliuuous  vomilinii.  Thi^  Wiis 
succeeded  on  Ihe  third  day  hy  frequent  profuse,  and  oden  Jnvohinlan',  serous  dischnr^es 
from  the  bowels.  These  discharues  continued  unlil  the  tlflh  day.  On  Ihe  fiiurlh  d:iy 
a  slight  eryllieuialouB  edloresrenre  appeared  on  Ihe  neck  and  chesl,  and  on  the  lltlh 
diiy  It  extended  all  over  Ihe  Inidy  <ind  w»s  of  un  intense  charader.  On  Ihe  M%\h  day 
a  complitalioii  of  pain  in   tlie   wrists  hejian,  hut  it  disappeared  in  twentv-four  liourn 
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nnder  Ihe  ndminislrnlion  of  fialicylicacid.  At  this  timi'also  Ihere  wns  mnrked  sHrelling 
on  the  li^n  jide  of  Ihe  nerk.  whirh  gradunlly  di^.ippeared  in  four  or  live  day^. 
When    tlir-  fever  wii=  iit  ih  h'i|rht  Wirxt  wn*  ennsidemhle  eyano»ii<i.    with  r|nir|[i<nei| 
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reipimtion.  The  pnl*e  at  »m  time  waa  weak  aiid  dimcull  lo  pount.  From  Ume  li> 
Uine  during  Uie  nllnrk  niitifrliriii  w.is  niven  for  the  regllessness.  and  hmmide  ..fsorfa 
wasocrasiotiaily  iis.>il.  Tiiiduw  of  diiriUlis  was  (riven  when  the  i-iilsp  w«s  rapid  aii.J 
wi-nk  aud  ryanusis  was  prttsenl,  hut  11.^  ticalmi^til  whicii  was  most  dependn.I  upon  was 
tmtbinc. 

The  melhod  of  hulhitiK  for  Ibe  piir)io»e  tif  rfduoing  the  lempemlure  was  Ilial  of 
lilii.'ing  llip  fbild   in   n   Itib  of  water      Whiruever  the  fcinpi'rjtiire   r^nrhed    40,5"  C 
{lOfi"  f.)  Uie  child  Wiis  placed  on  a  pillow  in  the  balli.  and   iviis  kept   there  until   fhe 
leinperBlure  was  reduced  thrt*  or  four  degree*.     Tlie  lime  reguired  lo  accomplish    this 
was  usually  from  one  to  one  and  a  hair  hours.      While  the  child  was  in  the  balh  slimu. 
hinls  and  milk  were  tfiven   to  it.     The  lenipcniliire  of  (he  whIit  wits  iJumt  llml  .jf  the 
child,  and  wan  gradually  rednee.i  lo  ulioiit  32.4°  C.  (90.5°  F.).      Purfiiit  the   BrsI    four 
(Inys  the  child  was  eiitier  delirioiia  or  in  a  comatose  condition,  and  when  in   tiie   bath 
would  pass  ilE  urine  and  fxces  involuntarily. 

The  high  temperature  tontinuecl  unlit  Ihe  sixth  day  from  the  betrinning  of  the 
pnnlromal  symptoms,  when  it  fell  deeideiliy.  from  which  time  the  hutbs  were  omitted 
and  tlie  temperature  continued  to  fall  by  lysis  until  it  readied  the  normal  degree  on 
the  sixteeiilb  d^iy  froin  the  invasion  of  (he  disease.  After  this  the  child  had  no  un- 
usual synipioms.  and  made  a  rapid  recovery.  There  were  no  com  plications.  Tlie  des- 
quamation took  the  usual  course. 

Chart  21  shows  the  temperature  in  this  case.  The  broken  lines  mark  the  decree 
lo  whicli  tlie  temperature  was  reduced  by  llie  Imths. 

Complications  of  Scahlet  Fever. — Most  of  the  coiriplicalions  winch 
atnse  in  scarlet  Icvlt  are  liae  probably  lo  the  aeliun  of  stn-|jt(j(oni,  t>itlior 
isolatt;d  orasfiocialod  with  other  inicru-orgaiiisnis.  These  iiii<'ri>-oi^dinsms 
produce  serious  symptoms,  which  are  often  fullowed  by  death,  either 
directly  by  giving  rise  lo  seplica?niic  processes  or  mdirectly  by  nephritis. 

It  is  supposed  llial  Ihe  infection  winch  complicates  scariet  fever  enters 
Uie  system  commonly  through  the  pharynx  either  by  direct  absorption  or 
by  inlialalion  of  these  oi^nisms. 

Throat. — Symptoms. — In  addition  to  the  milder  forms  of  inflammation 
in  the  throat  which  occur  in  the  course  of  scarlet  fever,  this  simple  in- 
llaininalioti  may  be  c-ompUcated  by  more  severe  lesions.     In  these  cases 
there  may  be  an  exudation  affecting  the  mucous  nicmbraiic  of  Ihe  entire 
buccal  cavity  and  throat,  e\'idently  produced  by  sireptococci.     This  c(mi- 
plicalion  adds  jrreally  to  the  severity  of  Ihe  scarlet  fever,  and  is  a  com- 
mon source  of  invasion  of  the  ear  and  of  infection  of  the  cervical  glands. 
In  adilition  to  lesions  of  this  class  we  meet  at  times  with  a  membra- 
nous condition  of  the  mucous  membrane  of  the  throal,  the  pathological 
lesions  of  which  cannot  be  differentiated  trom  those  of  diphtlieria.     This 
membranous  condition  is  caused  by  tlie  action  of  strejilocorii,  and   Ihe 
diagnosis  between  these  membranes  and  those  which  are  produced  by  the 
Klebs-Loefller  bacillus  cannot  be  made  except  by  means  of  a  bacteriological 
examination.     These  more  severe  inllammatory  conditions  of  the  tliroat 
are  not  common  in  my  experience  outside  of  hospitals,  but  have  been 
observed  a  number  of  times  in  our  scarlet  fever  and  diphllieria  wards  at 
the  Boston  City  Hospital.     In  these  cases  of  streptococcus  invasion  Ihe 
entire  throat  may  be  very  much  swollen,  the  tonsils  enlai^d,  and  the  naso- 
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pharjTix  affected  to  sudi  a  decree  as  alinusi  to  occlude  the  nares.  U  is 
ncressary  to  make  a  bacteriological  t-xaniination  of  these  lesions  which 
have  been  called  pseudo-niemltranes,  if  we  wish  to  determine  in  the  early 
days  of  the  disease  _whether  or  not  we  are  dealing  with  a  case  of  diph- 
theria. Aller  the  first  three  or  four  days  in  most  cases  there  is  usually 
so  marked  a  clinical  dilTerence  between  tiie  progress  of  the  disease  in 
which  the  Klebs-Loeffler  bacillus  is  present  and  that  in  which  the  exuda- 
tion is  simply  secondary  to  a  streptococcus  invasion,  that  we  are  nol  long 
in  doubt  as  io  our  diagnosis,  even  without  the  decisive  proof  by  culture. 
As  a  rule,  when  the  Klebs-Loeffler  bacillus  is  present  the  continued  in- 
crease in  the  severity  of  the  symptoms  and  the  resulting  exhaustion  of 
the  child  show  us  (hat  we  are  dealing  with  this  riiicro-oi^ganism.  We 
must  not,  however,  be  misled  by  this  general  rule  of  differential  diagnosis, 
for  there  are  many  cases  in  which  it  is  impossible  to  differentiate  between 
a  streptococcus  invasion  and  an  invasion  of  Ihe  Klebs-Loeffler  bacillus 
either  by  the  appeanuice  of  the  throat  or  by  the  clinical  symptoms.  On 
the  one  hand,  the  streptococcus  invasion  may  be  ijuite  as  severe  in  its 
symptoms  as  that  of  the  Klebs-Loe filer  l)acillus,  while,  on  the  other  hand, 
true  diphtheria  may  occur  where  the  symptoms  are  as  Uiild  as  any  that 
'  are  produced  by  the  other  nilcro-oi^nisms. 

Treatment. — The  Ireataienl  of  the  throat  in  these  severe  secondary 
condiliinis  is  the  same  as  in  the  treatment  of  the  benign  forms,  except 
that,  if  possible,  il  should  be  carried  out  more  rigorously.  Although 
Seilz  reports  that  he  has  had  excellent  results  from  tlie  injection  of 
carbolic  acid  into  the  tissues  of  the  tonsils  and  soil  palate,  this  trealment 
requires  slill  further  proof  of  its  efficacy  before  it  can  be  recommended. 
As  the  disease  runs  a  comparalively  short  course,  there  is  nol  such  a 
need  for  stiinulanls  as  is  indicated  where  diphtheria  is  present.  In  young 
children  it  isoflen  impossible  to  treat  the  throat  locally,  a[id  weiiave  usually 
found  that  our  chief  reliance  in  tiding  over  Ihe  severe  stage  of  the  disease 
is  the  administration  of  sufficient  food,  and  of  sliniulanls  when  they  are 
indicated  by  the  general  condition  of  the  child.  Il  is  lo  be  rcmendaered 
that  Ihe  throat  in  scarlet  fever  may  be  attacked  by  the  Klebs-Loefller 
bacillus  and  the  disease  brought  to  a  fatal  issue  by  a  complicating  diph- 
theria. When  diphtheria  is  present,  the  treatment  should  be  Uie  same  as 
for  a  primary  case  of  diphlheria. 

In  Ihe  more  severe  forms  of  infiammation  in  Ihe  Ihroal  the  infiamma- 
torj'  process  may  go  on  to  the  formation  of  an  abscess,  t»s  in  the  |>hary[ix, 
but  the  most  common  place  is  in  the  tonsil  or  in  its  nei^hboriiood.  These 
abscesses  must  be  carefully  watched  for.  and  when  detected  opened  with 
antiseptic  precautions  as  soon  as  possible.  We  shall  by  this  treatment 
often  shorten  the  course  of  tlie  disease,  and  thus  save  loss  of  strength 
and  vilalily  on  the  part  of  Ihe  paficnt. 

Cervical  Lymph-Nodea, — Svmptohs. — The  cervical  lymph-nodes  of 
the  neck  are  more  or  less  enlarged,  according  to  the  severity  of  the  infec- 
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lion.  This  cnlai^emenl  may  in  some  <ases  be  so  proal  as  to  cause  much 
swL'ilinjj  and  liistorlion  of  llie  face  and  neck.  The  swi-lling  exten<ls  at 
times  under  tlie  chin  from  one  ear  to  the  other  as  a  mass  of  cellulitis. 
Till'  tissncs  of  tliL'  neck  under  lliese  conditions  may,  as  described  in  speak- 
ing uf  the  palliol%'y  of  llie  disease,  suppurate,  and  ttiis  condition  tven  if 
it  does  not  produce  a  fatal  resull  from  ganprene,  may  greatly  prolong  the 
porioil  of  convalescence. 

Tbe.\tsiknt, — \\'lule  the  lyniph-nodcs  are  enlarged  and  tender,  the 
application  of  liot  fomentations  usually  gives  niucli  relief,  as  an  ice  poullice 
does  also  in  some  cases.  Beyond  this  we  arc  not  in  the  habit  of  mailing 
any  external  applicalion. 

Eaj. — SvHiTOMs. — The  middle  ear  is  so  closely  connected  by  means  of 
tile  Eustachian  tubes  wilh  the  naso-pharjnx  that  aunil  complications  an* 
exceedingly  common  where  naso-pharyngeal  irritiition  exi.sts.  The  syiiip- 
toius  which  indicate  tliat  a  secondary  infection  of  the  ear  is  taking  place 
are  not  always  clear,  as  they  may  differ  much  in  their  maniteslations.  We 
should  therefore  watrh  with  the  grealest  solicitude  and  examine  with  the 
greatest  care  the  ear  during  llie  course  of  scarlet  fever.  The  symptoms 
may  be  active  and  represented  by  aural  pain  and  groat  restlessness.  On 
Ihe  oilier  hand,  Ihere  may  be  no  aiiparent  pain,  especially  in  infants  and 
young  children,  who  are  often  uiudile  to  indicate  the  location  of  Ihe  pains 
by  wliicli  they  are  alVecled.  In  these  cases  the  symptoms  may  be  merely 
a  sonuiolent  cundilion  and  occasional  attacks  of  frelhtlness.  i 

The  younger  llic  child,  the  greater  is  its  susceptibility  to  otitis  media. 
Cases  of  scarlet  fever  occurring  in  the  fall  and  winter  are  much  more 
likely  to  develop  middle  ear  complication  than  at  other  seasons.  When  tl 
dnes  occur,  hotli  ciirs  arc  usually  alTectcd  early  in  the  second  week.  If  the 
conslilulional  sympliiins  of  tlie  primary  disease  are  sevcre.no  new  symp- 
toms show  themselves,  so  that  the  ear  compliialions  may  be  easily  over- 
looked until  much  damage  has  been  brought  about,  such  as  enlire  destruc- 
tion of  llie  iiienibrana  lympani  with  loss  of  one  or  more  ossicles.  May  has 
shown  by  statistics  thai  of  5613  cases  of  deaf-mutism  572  were  due  to 
scarlet  fever.  The  absence  of  symptoms  pointing  to  the  car  doc;  not, 
Iheret'ore.  justify  us  in  overlooking  an  otitis  media.  IHoutine  examiiiu- 
lions  of  the  eni-s  should  be  made  in  all  eases. 

TnEATMEST. — Aa  snun  as  an  aural  compliration  is  detected  the  case 
should  be  referred  to  the  aural  surgeon.  Palliative  measures  to  relieve 
Ihe  congestion  are  often  dangerous.  If  there  is  an  increase  of  inllamma- 
tion  in  the  middle  ear,  as  shown  by  marked  swelling  and  congestion, 
especially  of  Ihe  superior  poslerior  porlioii  of  the  menibrana  lynipani, 
or  by  a  bulging  of  the  nieiidjrane.  which  is  seen  to  be  pressed  out  want  by 
the  lluid  in  Ihe  lympanum.  paracentesis  willi  llie  knife  should  be  per- 
formed, always  with  antiseptic  precautions  and  under  good  ijluminalion. 
In  the  early  stages  of  congeslion  a  concentric  incision  carried  alnng  Uie 
superior  poslerior  border  of  the  menibrana  tympani  through  the  congested 
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region,  and  resulting  in  frt-e  hemorrliaiie,  will  oflen  cul  sliort  an  a(^ute 
process.  A  free  incision  in  llie  inosl  prominent  portion  of  a  bulging 
inembrana  tympani,  by  giving  a  vent  to  tiie  contained  pus,  may  result 
in  sppetly  relief  from  bnlli  pain  iinrl  fi'vcr,  and  hasten  tbe  elTorl  whirli 
iialurt-  is  making  Id  obtain  this  relii'i'  In  Ilie  acnte  rongestivo  stage,  after 
incision  of  the  membrana  tynii»aiii,  drainage- wieks  made  of  dry  absorbent 
cotton  should  be  applied,  and  covered  at  llieir  outer  end  with  a  pud  of 
absorbent  eotlun  filling  the  concha.  These  wicks  should  be  renewed  as 
oflen  as  bolh  the  wick  and  the  cotton  pad  beconjo  saturated.  The  dress- 
ing should  be  kept  strictly  aseplic.  Allerllie  paracentesis  of  the  membrana 
tympani,  if  Ihe  discharge  is  very  thick  and  scanty  (he  cur  should  be 
syriiiged  freipieritly  with  a  weak,  warm,  1  per  ccni.  solution  of  boric  add 
and  then  carefully  dried  by  means  of  absorbent  cotton  and  cotton  wicks 
applied. 

The  afler-lreatment  of  the  middle  ear  in  these  cases  in  which  there  is 
no  pertbralion  of  Ihe  membrana  tympani  should  consist  in  gentle  inflation 
by  means  of  the  air-donche  used  in  accordance  with  the  evidence  afforded 
by  liearing-tesfs  ami  hy  the  objective  examinations.  In  cases  in  which 
(here  is  perforation  of  the  membrana  tympani  with  continued  suppura- 
live  dischai^e,  thorough  cleansing  and  eonslant  drainage  with  cotton-wicks 
should  he  employed. 

Children  are  so  often  rendered  deaf  by  the  morbid  processes  resulting 
from  the  scarlet  fever  contagium  that  it  becomes  a  positive  duty  for  the 
attending  physician  to  watch  the  ear  as  carefully  in  these  cases  as  he 
would  waich  tlie  heart  in  a  case  of  rlieumalic  fever.  In  addilion  to  the 
danger  arising  from  a  clironic  disturbance  of  the  tissues  of  Ihe  ear,  the 
rapid  extension  of  secondary  infection  I'roni  the  naso-phtirynx  to  the  middle 
ear,  and  (hence  through  the  petro-squamosal  suture  to  Ihe  cerebml  men- 
inges, is  a  series  of  complications  which  usually  prove  fatal. 

The  following  case  illu.stnites  the  danger  of  not  trealing  promptly  and 
Ihoroughly  the  complicalion  of  otitis  media  in  ca.se5  of  s'-arlet  fever. 

A  oliild  twii  Jiml  .1  half  je.irs  old  had  heeii  iilUcked  with  scurlel  fever  and  latot 
will)  u  Fomplicnli iig  piinileiil  oliti<t.  Wlieii  seen  (liu  (.'hilcl  ivns  \yU>]f  in  a  stale  of 
slu[uir.  nppnrenliy  induced  hy  pre'^auro  <>n  llie  eiirebnil  i>la<id-vt's9fta  of  an  iiiiusually 
IniVK  ciilltrclioii  of  pU9  in  the  middle  ear  tlinjui^ii  Ihe  pelro-squnmcisul  suturi.-,  tn  Ihh 
rase  ruplurf  had  taken  place  in  liolli  lynipanie  rni'nihriines,  and  Ihe  pus  was  floiTinn 
In  largi-  iiuniiUlii'9  from  fh<.'  exli-riial  niealiis.  The  perforaliona  of  the  lympajiic  mem- 
bnuu's  were,  liowevi-r,  very  minute,  iind  Ihe  ceceliral  sliip'ir  was  not  relieved  uiilil  n 
free  apeiiiiii;  Woe  madi-  in  each  tympanum  and  llie  entire  middle  ear  Ih'iriiughl]* 
syriiiged  oul.  Althougti  Ihe  syniplonis  of  pressure  were  relieved  by  these  procedures 
seciindijr;  infeclJDns  of  the  terebnil  meiiiii|;e.'i  had  nlreiiily  taken  place,  and  tbe  lioy 
silb»ei|uenlly  died  of  an  uvub-  punilenl  meningitis. 

Thii«  i-iisn  tv.irn»  us  that  we  sliould  ukI  be  nn^b-J  by  lln-  idea  lliut  a  simple  How  of 
pus  from  llir  auricle  i^  necessarily  suniciciil  In  provide  a  |hm[ht  exil  fur  eollettioiis  of 
pus  In  llie  middic  ear.  and  Uial,  unless  the  ciise  h  In  the  hands  of  nn  expert  nuriat, 
cerebral  prescnre  or  purulent  meningids  ia  likely  bi  mvur  at  any  time.  It  also  illus- 
tralv<  une  id'  the  •iei'ondary  r<>ni>4  of  meninirili<i. 
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Kidney. — Svuptoms. — If  is  very  itiiportaiit  to  detect  by  means  of  fre- 
quent analyses  of  the  urine  thi-bL-ginning  of  either  the  milder  forms  of  renal 
disturbance  or  uf  the  more  severe  forms  of  nephritis,  usually  represented 
by  I  hat  which  is  called  capsular  gloinerulo-nepliritU.     If  earefulJy  watclied 
for.  the  appearance  of  albumin  will  almost  always  precede  the  clinical  symp- 
toms, and  by  a  still  more  rigid  enforcement  of  the  rules  laid  down  as  prac- 
tically governing  the  treatment,  the  furtlier  development  of  a  iiepliritis  may 
be  prevented  or  at  least  rendered  much  less  pronounced.     It  is  quile  fre- 
quently Ihe  case  that   a  suspicion  is  first  aroused  of  the  presence  of  a 
nephritis  either  by  vomiting  or  by  oedema  of  the  face,  especially  about  the 
eyes,  and  conuiionly  occurring  during  the  I'criod  of  desquamation,  from 
the  eighteenth  to  Hie  tweuly-rourlh  day.     Under  these  circumstances  the 
urine  will  be  found  lo  be  diminished  in  quantity  and  to  contain  albumin. 
The  daily  amuuut  of  Ihe  urine  may  l)e  ri'duced  as  low  as  100  r.c.  (3J 
ounces),  or  even  lower.     The  microscopic  exaininalion  of  the  urine  does 
not  differ  materially  from  that   which  results  from   the  other  forms  of 
nephrilis  Iti  their  early  slages,  but  later  we  may  possibly  find  tliat   fatty 
casts  are  less  numerous  in  the  nephritis  of  scarlet  fever,  because  there  is 
less  fatly  degeneration  in  Ihe  renal  epithelium.     The  earlier  in  Ihe  course 
of  the  disease  the  symptoms  of  nephritis  appear,  the  more  severe,  as  a 
rule,  will  be  its  type.     The  extent  of  the  albuminuria  is  of  less  conse- 
quence  than   Ihe   total   quantity  of  the   urine.     A  rapid  and   extensive 
diminution  of  the  urine  is  ominous,  as  it  indicates  the  accumulation  of 
nitrogenous  waste  in  the  blood  and  ihe  danger  of  a  resulting  uneniia. 
The  albumin  occurring  early  in  the  disease  is  more  apt  lo  be  in  lar^ 
quanlilies  than  when  it  appears  first  ui  the  third  or  fourth  week.    Hiema- 
turia  is  frequently   present  in   Ibis  form  of  nephritis,  but  onlinarily  of 
itself  adds  litlle  to  the  gravity  of  the  disease.     The  cedema  of  the  feee 
may  be  followed  by  a  rapid  involvement  of  the  ankles  and  legs  and  at 
times  may  become  general.     During  the  course  of  a  general  oedema  Ihe 
desquamation  is  apt  to  cease,  reluming  on   its  disappearance.     The 
(Edema  may  last  for  months  or  may  pass  away  quickly;  it  may  be  en- 
tirely absent,  but  in  such  cases  the  nephritis  is  almost  invai'iabiy  of  a 
light  grade. 

At  tunes  during  the  presence  of  a  general  a^dema  serous  effusions  into 
the  pleura  may  occur.  tKdcnia  of  tlie  lungs  and  brain,  altbou^di  rather 
rare,  may  also  take  place.  Instead  of  a  slow  development  beginning  with 
oedema  of  the  face  we  may  have  an  acute  attack,  ushered  in  by  fever, 
vomiting,  headache,  cedema,  amblyopia,  coma,  and  convulsions. 

Relapses  may  occur  many  weeks  after  an  attack  of  scarlatinal  ne- 
phritis, and  we  should  watch  Uie  case  with  the  greatest  care  for  several 
months.  Altliough  the  nephrilis  of  scarlet  fever  may  last  for  months,  it 
has  a  tendency  in  children  ultimately  to  disappear,  on  account  of  their 
wonderful  recuperative  powers.  It  is  also  rare  for  the  renal  disease  fol- 
lowing scarlet  fever  to  become  chronic 
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Hetiniiin  and  amaur<iiti»  al  times  occur  during  the  progress  nf  tlie  no- 
pliritis  in  scarlet  fevep.  In  Uiese  cases  of  amaurosis  it  lias  been  noticed 
that,  attliough  the  loss  of  sight  may  !»  complete,  almost  always  when 
iiripinia  and  amaurosis  are  coincident  there  ai'e  found  no  perceptible 
changes  i[i  tlie  relina,  no  congestion  of  the  papillit,  no  uicrease  of  intra- 
cranial pressure,  and  no  intense  (vdeiua  of  the  brain.  The  sight,  under 
these  c  ire  un  IS  (antics,  njay  be  recovererl  completely. 

The  alterations  in  the  glomeruli  already  spoken  of  not  only  cause  the 
anuria  and  the  ura-niia,  but  also  obstruct  the  renal  arteries,  as  very  nearly 
all  tiie  renal  blood  has  to  pass  through  the  glomeruli.  We  find  in  quite  a 
large  number  of  cases  of  capsular  glomerulo-nephritis  a  rapid  hypertrophy 
of  the  lefl.  vontricle.  This  cardiac  compiication  is  not  to  be  confounded 
with  Ilic  endocarditis  whicli  luis  already  been  spoken  of  a&  Bwondiiry  to  Ihe 
scarlet  fever,  and  wliich  is  supposed  to  be  caused  by  its  special  poison  or 
by  the  streptococci  which  has  already  been  described  as  being  present  in 
the  disease.  It  is,  iii  fact,  not  the  direct  result  of  the  scarlet  fever,  but  is 
secondary  to  the  nephrilis,  and  is,  hi  this  sense,  tertiary  to  the  scarlet  fever. 
We  therefore  do  not  find  this  acute  cardiac  hyiierlmpliy  in  Ihe  earlier 
stages  of  scartel  fever,  but  when  a  capsular  glomeruiu-nephritis  is  once 
established  il  may  lake  place  in  so  short  a  period  as  a  week.  This  rapid 
hyperlropliy  has  usually  been  obsen'ed  in  children  between  the  ages  of 
three  and  six  years,  which  is  of  some  s^nificance  in  explaining  why  Uiis 
hypertrophy  should  lake  place  so  easily.  Between  the  ages  of  three  and 
eight  years  a  physiological  hyperlropliy  of  Ihe  heart  exists,  possibly  caused 
by  a  conliouance  of  the  aortic  narrowing  in  Ihe  neighborhood  of  the  ductus 
arteriosus,  and  the  heart  is  more  readily  alTecled  by  increased  blood- 
pressure  at  lliat  age.  This  tendency  to  change  in  the  cardiac  muscles  is 
also  accentuated  by  the  rapid  growth  of  the  organ  at  this  period  of  life. 
Besides  the  cardiac  hypertrophy  we  may,  at  times,  have  an  acute  dilata- 
tion of  the  heart  in  tliese  cases.  This  is  a  serious  compiicalion,  wtiich 
must  be  guarded  against,  and  when  it  occurs  must  be  rect^uized  at  once. 
These  cardiac  complications  very  frequeiidy  recover  completely,  as  it 
is  seldom  that  any  extensive  changes  in  the  muscles  of  Ihe  heart  take 
place. 

Although  the  occurrence  of  sugar  in  the  urine  during  the  course  of 
scarlet  feVer  is  very  rare,  yet  it  is  well  to  examine  the  urine  for  tins  ele- 
iiienL  By  laking  this  preeautiou  it  will  somelimes  he  possible  to  explain 
some  otherwise  obscure  syuiptoins.  Ziun  reports  a  case  of  glycosuria 
following  SL'arlet  lever  in  a  boy  four  years  old  wlio  recovered. 

Treatment, — While  very  little  treatment  beyond  hygienic  measures  is 
needed  for  the  mild  uncomplicated  cases  of  scarlet  fever,  tJiis  can  hardly 
be  said  of  the  cases  tlial  are  complicated  with  severe  forms  of  nepliritis, 
for  in  these  we  must  act  promptly  and  wilh  gi-eat  judgment. 

We  should  be  careful  about  using  diuretics  which  might  irritate  Uie 
kidney.     Citrate  of  potash  is  one  of  the  safer  diuretics  in  this  complica- 
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tion.  Ill  the  lighter  cases  a  lemonade  made  with  bitarlrate  of  potash  will 
be  taken  well,  and  will  often  quickly  increase  the  qitaiitily  of  Uie  unne,  re- 
duce the  oedema,  diminish  the  albuTiiin,  and  canse  a  radical  chanjio  for  the 
heller.  This  leniotiade  may  be  niadi'  by  using  4  c.c.  ^l  drairlmj)  of  bilar- 
tratc  of  potash  lo  473  c.c.  (1  pint)  of  boiling  water  into  width  a  li-inoii 
fut  ill  Ihin  shceS  has  been  drapped.  This  qiianlily,  a  little  sweetened,  inay 
be  drunk  in  twenty-four  hours  by  a  child  live  yuars  old. 

hi  severe  cases  with  general  ti-dema  and  Ihreatening  unemin  cathartics 
arc  rather  more  certain  in  their  action  than  diaphoretics  and  diuretics, 
and  are  especially  indicated  when,  as  is  usually  the  case,  conslipalion  ts 
present,  Fodophyllin  in  doses  of  0.006  gramnie  {^  grain)  may  be  given 
to  a  child  live  years  old,  and  re|)i'ated  a  number  of  tunes.  II  usually  acts 
quickly.  The  conipomid  jalap  puwder  in  doses  of  0.3  lo  0.6  gramme  (5 
to  10  grains)  may  also  be  given  when  a  rapid  and  decided  derivation  by 
the  intesthie  is  hidicated. 

Having  provided  for  the  proper  movement  of  the  bowels,  if  llie  skin  is 
hoi  and  drj',  anil  nra'udc  symptoms,  usually  n 'presented  by  anuria,  soni- 
^■ence,  andilyopia.  and  headache,  arc  present,  the  hot  pack,  either  wet 
"Of  dry,  should  he  resorted  lo.  We  prefer  In  these  cases  to  have  the  child 
wrajjped  in  a  blanket  and  placed  directly  in  a  tub  containing  waler  at  a 
leniperatnre  of  40.5°  lo  43.3°  C.  (105°  to  110°  F.).  The  diild  should  be 
kept  in  the  water  lifleen  or  twenty  minutes,  and  even  longer  if  necessar>-, 
and  should  then  he  taken  from  the  wet  blanket,  enveloped  in  hul,  dry 
blankets  and  kept  in  them  until  tJie  skin  has  become  nioist  and  reaction 
has  taken  place.  While  the  child  is  in  lh<-  bath,  milk  can  be  gix'en 
to  it,  and  stimulants  if  they  are  indicated  by  a  weak  or  an  intermittent 
pulse. 

In  addition  to  this  treatment,  hydrochlonde  of  pilocarpine  in  doses  of 
0.003  gramme  (n\  grain)  should  be  given  by  the  uioulh  to  a  child  of  two 
years,  and  subcutaneously.  if  desired,  to  a  child  five  years  of  age.  In 
ttie  cases  of  Ihrealeiiing  ura-inia,  convulsions  sornelinies  appear  quite 
suddenly.  Under  these  circumstances  enemata  of  hydrate  of  chloral,  0.3 
to  O.G  gramme  (o  lo  10  grains)  dissolved  in  water,  are  of  value  in  con- 
trolling the  ntrrvous  phenomena.  A  combination  of  bromide  of  potash  and 
hydrate  of  chloral  can  also  be  used  as  in  the  following  prescripUon : 


Metne. 


PniucitiPTioH  4& 


OmnmL 


Apat/terarg, 


B  Chloral  hjdnit 7S         B  Cblnnil  hydrai jil- 

Potiissii  brora , 160  Pi-liiaiii  brotn 3iv  ; 

Aq.  dealii. » ,....,     90!0  Aq.  dcstiL giii. 

M.  M. 

8ig. — 3.76  c.c.  (1  drachm)  Iti  80  o.u.  ( 1  ounce)  of  wnnii  wuler:  tu  be  {liven  hj  eneuta, 

Kiid  repeated  in  half  aii  hour  if  nnidcd. 

Wlicre  the  ascites  is  exiremc,  paracentesis  abdominis  is  often  of  great 
value,  not  only  in  relieving  the  pressure,  but  also  in  incrcasuig  Uie  actiou 
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of  the  diuretic,  which,  perhaps,  before  was  not  acting  freely.  Digitalis  is 
a  valuable  remedy  especially  adapted  to  the  treatment  nf  the  neptirilis  of 
Bcarlet  fever  and  tn  tliat  of  the  cardiac  changes  which  result  from  it.  By 
Ihe  admifiislration  of  tliis  drug  tlie  flow  oF  urine  is  increased.  It  is  best 
given  in  llie  t'orni  uf  a  freshly  prepared  infusion,  in  leaspoonful  doses 
every  four  hours  to  a  child  five  years  old.  Diuretin,  0.3  gramme  (5 
grains),  dissolved  in  water  and  given  two  or  tliree  limes  in  the  twenty- 
four  hours,  hiis  proved  of  considerable  value  in  our  cases,  and  is  ap- 
parently harmless. 

Joints. — Symptoms. — An  acute  inflammation  of  the  joints,  usually  the 
larger  ones,  is  not  infrequently  met  with  during  the  course  of  suarlel 
fever.  It  is  more  frequent  in  adults  than  in  children,  and  usually  oc- 
curs at  the  end  of  the  first  week  (Marsden).  This  acute  synovitis  may 
be  accompanied  by  endocarditis  and  pericarditis.  The  latter  disease  is, 
however,  rarely  met  with  unless  in  the  later  slages  of  seariet  fever  in 
cases  in  which  nephritis  has  developed.  As  a  rule,  these  cases  are  not 
of  Inn^  duration,  and  if  effusion  lakes  place  in  the  joints  it  is  serous. 
does  not  become  puruleni,  and  does  not  give  an  especially  serious 
prc^nosis. 

Jn  connection  with  these  cases,  when  uncom))licated  or  when  the  heart 
is  also  alfected,  chorea  has  someiimes  arisen  as  a  complication. 

A  more  severe  form  of  synovilis,  apparently  caused  by  secondary 
infection  by  pyogenic  cocci,  may  also  occur  during  the  coiu^c  of  scarlet 
fi'ver.  The  effusion  in  the  joints  in  these  cases  may  become  jmrulent  and 
lead  to  serious  and  permanent  disor^nization  of  the  tissues  and  often  to 
death  from  general  septic  infection. 

Besides  these  acute  inflamnialions  of  the  joints  a  chronic  process  at 
limes  arises,  appearing,  as  a  rule,  very  late  hi  the  disease  or  subsequent 
to  it  by  many  months.  This  inflannnalion  is  tubercular  in  character,  and 
alTecIs  with  especial  frequency  the  hip  and  knee.  Although  tubercular,  it 
seems  to  be  a  late  result  of  the  original  tuxic  eirecl  of  the  mlcro-oi^an- 
isms  of  or  secondaiily  connected  with  the  scarlet  fever  contagium. 

In  addllion  to  these  more  common  complications  of  scarlet  fever  a 
nuudier  of  seromtary  infeclions  are  at  lunes  nit-l  with.  Thus,  cases  of 
purpura  following  or  complicating  scarlet  fever  have  been  reported,  and 
are  usually  falal. 

Brnck  rtporls  three  cases  of  myositis  of  the  lai^ge  muscles  following 
scarlet  fever,  the  symptoms  being  pain,  tenderness,  and  increase  in  the 
size  of  the  muscles. 


Tile  ftlliiwinif  ciise  represcnU  one  of  the  milder  foriiis  of  what  waa  jirobnbly  cap- 
sular t(h>Tiii.>rilln-ne|ihrilis.  and  llie  elTect  '•!  n'st  \a  Ibe  trenlment  of  Ihe  diMo^e. 

A  |(ir1i  llvt?  years  old.  whs  ullmrked  by  scark-l  fever  uf  llie  beni^  rorm  and  very 
mild  ill  its  idisrucler,  Aftr  Uie  iisuul  prudromal  sympUiuis  Ibe  t^fllurMUiice  appeared 
unci  r.in  its  ctiursi;,  miil  dcsquiiniuliDn  ln'cairie  esbtbli9b>'d,  Al  tlip  end  of  Ihe  set-ond 
week,  and  while  th'-  desi[unmulii.iti  tr:i9  ?ll)t  pn-^i'iil,  llii'  child  secnicil  «i>  w>'ll  Ibiil  i( 
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was  allowed  to  be  dressed  and  about  ili<  roonL     It  wu  also  allowed  to  have  its  usual 
food,  which  included  a  roiisiderabie  aiiiitunt  of  meat. 

On  January  4  the  child  was  vefy  irritable  during  the  dajr  and  passed  her  urine 
involunlaril]'  in  Ihe  forenoon.  Diirir^  the  afternoon  she  was  feverish,  and  paawd 
fiequenlly  small  amounts  of  urine.  That  night  she  slept  well,  but  on  awakening  on 
the  muming  of  January  ft  she  seemeit  dull,  and  was  said  to  be  feverish  and  to  have 
liltle  appelile. 

On  January  6  the  record  staled  that  she  had  passed  only  90  c.c.  (3  ounces)  of 
urine  in  the  twenly-four  hour^i.  Sh^^  seemed  tired  and  languid,  and  there  was  an 
(edematous  coiidition  of  the  eyes  and  upper  part  of  the  (ace.  She  h«d  one  nomul 
movement  of  Ihe  bowels. 

On  January  7  the  lolal  amount  of  urine  jiassed  in  Ihe  twenty-four  hours  was  480 
c.c.  (16  ounces).  She  was  given  infusion  of  digitalis  and  cream  of  tartar  water  on 
this  day,  and  placed  nn  a  diet  uf  milk. 

On  January  8  she  seemed  betttr,  and  passed  480  c.c  (16  ounces)  of  urine  in  the 
twenty-four  hours.  She  was  (hen  allowed  to  have  an  increase  in  her  diet,  consisting 
of  various  kinds  of  broth.  An  examination  of  the  urine  hj  Prnfrnoor  £.  S.  Wood  on 
this  day  gave  the  following  reauH ; 

Color Rather  pale. 

Besi-tion Acid. 

Urvjihaiii DiminUhed. 

Indiixyl [iicn'ii«>d. 

Urea Diminished, 

Urii'wid Incmt*pd. 

Albimiiti Considerable  Irac«. 

Bugnr  Absent. 

Bile-pij;ni<'iil« Abicnt, 

Spccifi"'  gniviiy liKKI. 

Chlurides   Aliiiin't  utisent. 

Earthy  pbintpbates  . . .  IlimiiiiBhed. 

AlknliiiP  pboHphatiii. .  Diminisbed. 

Sediment  Slij;lit  in  Hriiouiit ;  coiuiated  chiefly  of  narmal  blood-globulea    a 

few  renal  rella,  and  a  fr>w  hyulirie,  fltmnciug,  blood,  and  epi- 
tbeliiil  oftst*.  The  bluud-glnbule*  and  the  casta  wore  normal 
ill  Bp|ieunin<'i>, 

In  regard  to  this  examinnlion  Ihe  important  featurr.^  of  Ihe  urine  were  ita  dilu- 
tion, tlie  grciit  diniinulion  in  lli>*  normal  sails,  especiidly  in  Ihe  chlorides,  the  con- 
siderable Inioi;  of  alliuinin.  and  tim  libmd  and  casts.  The  niirmnl  character  of  the 
blrxiil-i-loliulea  iitu)  llic  com |ia rati vi-ly  siniill  iiuiiilipr  iif  Ihi'  ciists  seemed  to  show  that 
ouly  a  small  jioilimi  of  the  kidney  was  arTecliHl.  At  the  tinii'  of  Ihe  great  diminutina 
in  llie  ([uantily  of  Ihe  uririe  tin;  tubules  were  proltaldy  nearly  completely  blocked  up. 
Till'  liiw  spi'cifii'  ^'^.^Vlty  and  the  grciit  diniiniLlioii  of  the  urea  aiid  chlorides  seemi:^  to 
iiidii-afe  that  it  ivijuld  need  but  little  additional  irritaliun  l<>  produce  a  marked  nephritis. 
The  coinlilion  appeared  to  lie  one  of  a  mild  nephritis. 

The  general  syinploniM  prosenleil  by  llie  child  and  Ihe  disturbance  of  llie  kidney 
shown  by  (he  exainin.ition  of  tlie  urine  made  us  advise  that  she  should  he  kept  in  bed 
in  a  warjn  ri>'>ni  and  ]daccd   on  a  diet  exclusively  <d'  milk.     X  warm  bath  was  to  be 
given   once  or   twiee  daily  niilil  a  lart^r   amount  of  urine  wa.s  passed,  and  4  c.c,  (I  ' 
drachm)  of  iiifusiou  of  digitalis  administered  four  times  in  the  twenty-four  hours. 

On  Juiiiiary  !l  the  total  amount  of  urine  passed  in  the  twenty-four  hours  was 
reduced  to  90  c.c,  (3  ounces),  and  the  child  witrt  naui>entcd  and  vomited  a  number  of 
times  during  the  day. 
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Oil  Januiiry  10  she  was  reported  to  hnve  had  ;t  very  reslkss  night  and  to  have  lieen 
TflTjr  much  excited  on  awakening.  She  had  no  pain  anywhere.  Her  face  continued  to 
be  iedenialoiis.  The  lota!  nniount  of  nrine  passed  in  Ihe  twenty-four  hours  was  240  cc. 
{8  ounces).  She  perspired  sliphlly,  and  had  one  large,  loose  dejetlion.  She  so  abso- 
lutely refused  to  take  milk  that  she  was  givi'n  103  c.e.  (3i  ounces)  of  beef-juice,  which 
was  all  the  nourishmenl  Ihat  she  took  tin  this  day. 

On  January  11  the  taoc  wa=  more  irdeniatiiuH,  and  she  was  languid,  She  had  two 
large,  loose,  offensive  dejections  from  the  bowels,  and  complained  of  a  tiuniiof  sensa- 
iion  in  the  rectum  al  the  time  of  the  movements.  The  total  quantity  of  urine  was  300 
c.c.  (10  ounces).  On  this  day  she  was  finally  persuaded  In  lalte  milk,  and  no  other 
food  was  given  to  her. 

On  January  12  the  child  seemed  briijhlpr  and  the  face  was  not  so  mmh  swollen. 
The  total  amount  of  urine  in  the  twenty-four  hours  increiised  to  540  c,e.  (18  ounces). 
Complete  recovery  look  place  in  three  and  one-half  months  from  the  beginning  of  the 
attack. 

During  llie  course  of  her  sickness  various  atlempla  were  made  to  increase  her  diet 
more  quickly  and  to  allow  her  to  be  dressed  and  about  the  room,  but  each  lime  when 
this  wiis  done  she  showed  symplnuis  wliich  pointed  towards  the  presence  of  a  renal 
complication.  f'Uih  as  a  swellinif  of  the  eyes  and  face  and  a  rise  of  temperature,  with 
resulting  riaus<?a  and  loss  of  appetite. 

This  ca.se  shows  how  careful  we  must  l»e  for  many  week.s  and  even  months  to  con- 
trol the  temperature  of  the  rcHim,  llie  amount  of  exercise,  nnd  the  kind  of  food,  when 
nephritis  has  complicated  a  case  of  scarlet  fever.  It  also  shows  bow  entire  recovery 
may  tike  place  even  when  llie  renal  irritation  is  pronouncMi  and  unusually  prolonged. 

Fig.  182,  nil  pagr  8fiO,  represenis  a  case  of  scarlet  fevor  complicated 
by  a  prolmbic  capsular  gloiiicrulo-iiephritis  and  a  resulUng  cardiac  eiilarge- 
iiieiil.     Tiie  following  is  a  record  of  the  case: 

A  boy.  seven  years  old,  entered  Ihe  hospital  on  July  28.  His  mother  was  living 
and  well,  and  staled  lliiil  his  father  died  of  Hright's  disease.  The  child  was  said  to  have 
been  well  until  fivi!  and  n  half  years  old.  when  he  had  an  atl.ick  of  scarlet  fever,  mild  in 
form  and  not  accompanied  by  any  severe  symptoms.  In  the  latter  part  of  the  nllact 
his  temperature  rose  and  he  began  to  have  dyspncea  and  dropsy.  Since  that  time  he 
had  lieen  slowly  hut  steadily  growing  worse.  He  had  extensive  ifdenia  of  the  face, 
cheat,  arni.s,  abdninen,  and  legs.  He  was  somewhat  cyanotic,  and  his  breathing  wm 
so  much  ufTecled  that  he  was  unable  to  lie  down,  Ibe  orthopmea  compelling  hjm  to  be 
supported  in  ii  semi-recumheiil  position.  Tliere  were  a  slight  puffiness  ahoul  both  eyea 
and  a  yeiloiv  linge  of  Ihe  conjunclivie.  The  lips  and  tongue  were  cyanotic.  The  ex- 
tremities Were  ciibl  to  the  toucji,  and  tlie  «kiii  pjlled  readily  on  pressure.  The  skin  of 
Ibe  whole  body  was  dry  anil  harsh  and  in  certain  portions  covered  with  fine  scales.  On 
the  inner  side  of  the  lell  lej(  iiad  on  Ihe  nuter  side  of  Ihe  right  leg  were  some  old  scars, 
apparently  resulting  from  a  previous  scarllication  performed  for  the  reduction  of  the 
anasarca.  In  addition  tn  the  edematous  condition  of  the  walls  of  Ihe  abdomen,  a 
distinct  fluclualion  was  found  on  palpation.  An  examination  of  Ihe  lungs  showed  that 
Ihere  was  dulnesa  over  both  luLSfs  Iwhind,  and  over  these  areas  of  dulness.  as  well  as 
over  Ihe  whole  front  of  lh.>  che^l,  line  moist  riles  could  be  heard,  indicating  an 
Qjdemnlous  condiliori  of  the  Inngs,  The  heart's  impul^e  h.ts  most  distinct  in  Ihe  sixtli 
interspace  a  little  outside  of  the  mammillary  line.  The  area  of  cardiac  dulness  extended 
(torn  the  second  rib  on  the  lefl  to  2,6  cm,  (I  inch)  to  Ihe  right  of  the  alernum,  in  an 
area  corresponding  to  the  third  interspace  and  fourth  rib.  The  dulness  then  extended 
to  Ihe  led  across  the  slernum  lo  a  point  2.-5  cm,  (1  inch)  outside  of  Ihe  mammillary 
line  and  as  low  iis  the  sixth  Inlerspiice,  corresponding  to  the  ainJiac  impulse,     A  loud 
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i^vrtlolir  iniinnur  miilii  In-  hp■l^l  over  Ihe  Mpon  of  the  fnrdiu  impulse,  and  wm  tnin*- 
iiiitlp'1  !iii  that  il  O'liilil  b>-  lifiinl  in  evpry  piirt  <it  the  tlinrax.  Tlie  lolnl  nmount  nf 
urini'  in  Iwenly-fuur  hoiirH  vnrii^d  from  9110  to  1050  c.c.  (SO  to  35  uuiioeri).  An  atialjais 
of  till-  iii'inp  jfivf,  the  fulloH'iiii;  results  : 

fiilnr IhirkiT  t1i:iii  tionii»i, 

Sliiiili.'i;nivily..l013, 

Rniftiipti Acid. 

rniphii'tii I>iiiiiiii«ii>-d. 

Indii'HM IiuTi'ii*i'il. 

Ciilririili-s Tliniiui«li<-<l. 

Alhiiitiin •  {HTi'i'iit. 

SiiKar. Alwiit. 

SeilitiH'iit Vi-rv  sliirln  mu]  fli-oi'ulpnt.     Mi<Tn(><y)iHp  eiBmlnatlnn  tliou-ed  iiuiiipr- 

oa»  liiiort  hyiiliiif  iitiil  tcrnniiliir  nub  of  medium  tlliuiivter  am) 
.«-ca7.ionull>-  i>f  xiiiuU  diiimt-li-r ;  hii  pircM  iirn^nul  r|nlh(.-liuai  j  coii- 
eiJi'niblc  iiliii<>niiHl  IiIihh]  ;  iin  iccH^innul  whilp  c<>r)>uM;l«>  -  ,,iip  (,r 
Iwii  bl'xxl-i'iist.'i,  iiiuny  liynlinp  and  fcniniibir  ca»ti'.  witli  oiip  or  mnrt 
n-iiul  i'i-ll«  Hilht'D'HI ;  iHi-Hsiciiiul  futty  Tnnu\  rell*  and  oasts  with  ■ 
few  fiit-tlni)'!'  uilhi-ri'Mt. 

July  29  Im  wii^  iiti:<l)li'  l<i  iJi'  iliiwti  with  I'niiiforl.  dii  account  of  dys]>ii<i-n  ttriE>iiiK 
fn>in  nil  ^KrnmulatiDii  i<f  (lw>l  in  Ihi^  :iliiliitii'>tt.  Thi.'  Ii'^'s  were  iilsn  very  niucli  swiil|i>n 
mill  ii'iji-niLitriii^'.  His  r.ici>  wns  s'>[iii^u'liiil!  iiufFy.  The  ryiinosis  wan  inark^  ana)  tlie 
child  had  roiisidiTulilf  ilys|in<i'a. 

I'iii'iii-ctil.'^is  rif  Ihi'  iiljilinni'ii  was  jHTfoniii-d.  and  aflur  480  c.c.  (16  ouuces)  of  clear. 
yelliiwiMli  fluid  wen'  ri'muvi'd  tin'  cyaniisis  and  dysiininii  v;<-n-  dt-cidedly  diminished. 

Tli<'  liiMliiirnl  was  alisiiliili'  ri'wl,  so  nit  not  to  tax  Ihe  muscles  of  the  ht-iirt  more 
than  ]iiis-^ililf.  Iicil  liallis  In  ini'ivasi?  Il»'  acliiin  of  Ihi^  skiri,  laxatives  to  rt>lieve  the  con- 
gcsli'd  I'liridJtiiiii  of  tin-  Lidni'ys,  auil  iion-irrilatiti];  diuretics,  such  as  citrate  uf  polasb 
and  dii;italis. 

Fur  thi:  iicxl  frw  days  aftrr  |iiiriurnlitsis  uf  llir  alxlutniin  the  child  improved 
grnatly,  tli"-  dys]iniiM  r^easfil,  Ihe  mini'  liciMin.-  uf  a  lictti.T  color  and  incn>.ised  in 
amfiiinl.  the  r  yam  is  is  ^ti.'W  li'^^s.  and.  iiltliun^h  Ihe  pulse  wan  slill  small  and  fe^hlc,  Ih* 
child  .showed  i^ri'at  i;en^1^d  ini|ir<iv>-iiii'ut.  In  Ihe  neirse  of  a  ni'inlh  thw  <eil<*niii  wns 
so  miiHi  ri'dui'i'd  llial  tli>'  rhild  louki-d  liki'  a  ditfiTcnt  jiei'son.  tie  was  ahic  In  lit- 
down  with  i^nnil'orl.  slept  well,  hi»  H|i|)<'titi'  rcfui'Mi'd,  and  al  one  lime  he  could  <>vpn 
Ite  moved  atmut  the  ward  in  a  wht^d-Hiair.  Some  tveets  later  the  eardiac  iiyinptonis 
retnrtuMi,  .'tnd  lie  ajraiii  ln-ijan  to  have  iMicnia  an<l  ascites,  cyanosis  ,ind  oiiliopnuiii. 
The  syinptnnis  wen,'  nio.'tly  those  of  a  crippled  heart. 

(Pn  Si'))lenilicr  S  the  ledenia  increasi'd.  and  tin:  urine  was  r-'dnced  lo  450  r.c.  (15 
fiunces),  llinn.'tin  was  iriven  in  dnses  of  O.'i  i.'raiiiiiu'  (If*  [ir.iins).  wliich  incn>iiHed  Uie 
Dow  of  iii'ine  to  1230  I'.e.  (41  nunecsf.  Tlie  dinretin  jiiven  in  lliesi-  doses  omf  or  twice 
a  day  for  some  liiiic  continued  to  .id  successfully, 

III  Ortciher  the  aelion  of  (he  heart  ^'ri'w  slill  weaker.  Ihe  ledeina  of  the  lnii(.'H  in- 
^■•f.i.sed,  and,  allhonifh  there  had  licPn  a  (n'nend  iniprovenirnl,  the  c.hilil  (,'n'w  progrcs- 
sividy  weaker  durin(f  Sovemlh-r.  feirly  In  Dereinhi.'r  he  was  altaeti'd  ivilii  vomitinit, 
had  a  weak  and  rapid  pulse,  padnally  failed  in  streii}.'th,  and  on  the  i>tst  of  December 
died  suddenly.      \o  autopsy  was  obtained. 

MAUONANT  FORM  OF  SOARLET  FEVT-IR. 

The  malignant  fonn  of  scarlet  fever  is  iiliiiost  without  exception  faial, 
anri  is  verj'  rarp  in  comparison  with  tht;  benign  form.  Malignant  scarlet 
fpv(>r  apppars  lo  jittnrk  lliow  inrlivirlnnls  whn  havi-  n  |>it><)is)insitjnn  lo  be 
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jjrofoundly  affected  by  Ihc  scarlet  Tevcr  contagiiiii].     In  these  cases  we  see 

lieallhy   childnm  attacked  with  intense  iiearlanhe,  h^h   fever,   delirium, 

sometimes  coma,  and  dealli  follows  usually  in  Iwo 

or  three  days,  the   course  of  (lie  disease   being  un-  OHAKT  ■£•. 

affected  by  Ireatment.     In  these  cases,  however,  the 

anti-streptotjocciis  senim  slionld  be  used,  as  it  lias 

not  yet  been  proved  tJiat  it  may  not  arrest  the  dis- 

fase.     A  case  of  this  kind  was  seen  in  consuhalion 

with  Dr.  Emerson,  nf  Concord,  and  represents  the 

condilions  wliicJi  are  present  in  these  cases  of  malij;- 

Hiint  scarlet  fever. 

A  girl,  eleven  yenrs  old,  was  jierferlly  well  and  stronu  anil 
had  mi  iilher  diseitsi's  up  lo  Jiiim^ii^  !0.  In  lh<'  niiddli-  nf  Ihc 
day  she  Ml  vtry  ill  and  vomiled.  Hi.t  pulsi?  hub  150.  lem- 
perature  40.2'  C,  (104.5"  F,).  The  pharynx  and  lonsiUwere 
miic'b  reddpnod,  but  Ihel*  was  no  exudalioii  ot  niembrane  to 
lie  seen.  An  efflori'Sfence  of  a  scarlatinal  type  iippearfd  i.m  the 
rhcsl  iti  llie  allernouii.  Ttip  voniiling  ccinlinurd  thriiMj;li  the 
niglil  and  up  lu  llje  miirning  oF  January  II.  The  vlilld  was 
conscious.  Ijiit  dull.  The  pulse  was  1.10,  and  the  temperatMre 
was  40.5°  C.  (105"  F.).  At  4  v.yi.  the  face  becami;'  pnffy,  and 
Ihe  elUorescenct;  Wiis  well  markpil  on  the  hody  nnd  extended  lo 
[he  extremities.  The  child  was  wandering  "nd  stupid,  and  Ihe 
temperature  rose  lo  42.2°  r.  (108°  F.).  The  extremities  he- 
fame  livid,  and  the  vomiliny  hi'giin  nt'ia"-  At  6.30  p.m.  the 
teuipei'-.iliire,  ;itler  llie  iuleni.d  sid  mi  nisi  ration  uf  various  rcme- 
di.'a.  was  found  lobe  41.11°  C.  (107°  F.),  and  al  10  i-.x.  41,1° 
C.  (106°  P.).  and  the  puhe  lliO,  wei<k  and  difliciilt  lo  muni. 
Al  6  A.M.  on  the  I2Ui.  within  forly-ei^ht  hoiir^  Trum  Ihe  apgwiir- 
aiice  of  llie  lirvt  symptoms,  Ihe  child  died 

The  I'lwe  was  o  perfectly  hopeless  oiie  from  Ihe  |ie«inninp, 
as  every  uielliml  of  treatment  wliiili  lould  lit-  IliouchI  of  was 
Iried  and  pnived  ahsolulely  IVnilless.  Tub  lialliiii^  with  wiilpr 
al  differeiil  lempenitures,  and  finally  ^ponRing  wilh  ice-wj|er. 
hl»d  no  eHecl  whatever  on  Ihe  temperalure  or  Ihe  general 
symptuins. 

C'harl  22  shows  the  Uniperature  Croin  the  time  of  Ihe  alluck  to  within  a  few  hours 
hefore  d<'Hlli. 

MEASLES. 

Measles  (rubeola)  is  an  iicnfr  infe<  lious  disease,  supposed  to  be  caused 
by  a  specilic  niicro-oiyanism,  and  ciiaracleri/ed  by  larhrjTiialion,  photo- 
phobia, coryrn,  couyh,  a  papular  enion'sreiice,  and  a  slight  desquamation. 

Etiolouy. — Tlie  micro-oiyanism  whiuh  produces  measles  has  not  yel 
been  detenitined.  H  is  supporieU  h»  lind  its  velucle  in  Uie  tears,  and  in 
Hie  secretion  of  Ihe  throat  and  nose,  and  possibly  lo  exist  in  the  blood. 
Us  tenacity  for  clothing,  thus  continuing  as  a  fresh  source  of  infection,  is 
mild  in  comparison  with  that  of  scarlet  fever.  II  is  very  infectious,  and 
in  some  commnnilies  is  at  times  exceeding  falal.     This  was  the  case  in 
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the  epidemic  of  1873  in  the  Fiji  Islands,  where  it  had  not  occurred  for  a  • 
lung  time ;  it  spread  rapidly,  and  causi-d  two  thousand  deaths,  of  which 
sixty-seven  per  cent  were  in  childivn  under  five  years  of  age.     Ttie  high 
niorlalily  in  measles  is,  as  a  rule,  not  caused  by  the  measles  ilself,  but  by 
its  complications.     The  epidemics  of  measles  spread  rapidly  and  appear 
to  iiave  an  element  of  |jeriodicily.     This   has  bei-n   well   exemplified  in 
Boston,  hi  the  crowiled  districts  al  the  North  End,  where  in  certain  years 
large  numbers  of  children  are  aft'ecteil,  and  where  in  the  succoediriy  years 
fhe  disease  appears  only  s|)oradically.     The  disease  occurs  with   about 
the  same  degree  of  frequency  in  the  aulumn,  winter  and  spring,  probably 
owhig  to  the  close  contact  of  children  in  llie  scliools.     Measles  can  occur 
three  or  four  times  in  the  same  individual :  this  recurrence  was  one  of  the 
peculiar  fealures  of  Ihe  epidemic  in  Boston  in  1880.     II  may  attack  young 
infants,  but  Is  rare  under  six  months.     Ader  the  sixtli  nionlli,  and  espe- 
cially during  the  first  year,  the  susceptibility  to  the  disease  is  increased, 
and  we  meet  with  the  greatest  number  of  cases  between  Ihe  first  and  the 
fiflh  year.     The  susceptibility  to  measles  appears  to  lessen  as  puberty  is 
approached.     It  is  somewhat  rare  in  adult  life,  allhough  the  fact  of  its 
attacking  large  numbers  ofadulls  was  also  a  peculiarity  of  the  epidemic  of 
1880  ill  Boston.     The  comparative  infrequeiicy  of  measles  in  ailiilts  is  due 
not  to  immnnily  acquired  by  age,  but  to  the  greater  siisceptibilily  to   the 
disease  in  childhood  by  which  very  few  pass  through  that  period  without 
an  attack. 

The  contagium  apparently  passes  from  one  individual  to  another  alter 
a  very  short  exposure,  and  oflen  witlioul  any  direct  contact,  as  by  trans- 
mission through  clothing  or  by  tlie  hands.     It  is  most  infectious  in  the  be- 
ginning of  the  attack,  and  the  inl'eclion  may  be  transmitted  three  or  four 
days  before  the  efflorescence  appears  on  the  skin.     There  seems  to  be 
much  less  llabilily  for  the  transmission  of  the  disease  during  tlie  stage  of 
desiguamalion  than  is  the  case  in  some  of  the  other  exanthemata,  such  as 
scarlet  fever  and  variola,  the  means  of  transmission  corresponding  more 
to  that  of  varicella.     Many  aulhorilies  deny  Ihal  the  disease  is  at  all  con- 
tagious after  the  efllorescence  has  entirely  disappeared.     There  is  sirong 
evidence  that  a  protected  third  person  cannot  carry  tin;  disease  unless  the 
conlaci  between  the  patient  and  llie  protected  third  person  has  been  very 
close.    There  is  no  marked  tendency  for  tlie  eonlagium  to  cling  to  objects, 
and  the  fomites  after  thorough  exposure  to  air  and  sunlight  are  not  liable 
to  carry  infection.    A  careful  study  of  an  epidemic  of  6000  cases  in  the 
Faroe  Islands,  in  1846,  gave  no  evidence  that  the  disease  was  transmitted 
by  infected  articles  or  by  a  third  person  who  was  himself  inniiune.     A 
person  sulTering  from  an  acute  disease  may  be  temporarily  immune  to 
measles,  or  having  been  exposed  the  period  of  invasion  may  not  develop 
until  convalescence  from  the  acute  disease  is  established.     The  following 
case  illustrates  the  high  degree  of  the  infection  in  the  early  stages  of 
measles. 
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A  lioy  wlio  was  in  a  ward  nl  the  Children's  Hospital  was  attarkeiJ  with  svarlel 
fever,  H"  waa  reinoved  lo  the  conlagious  ward  and  placed  under  Uie  cave  of  a  special 
nurse,  wlio  had  orders  to  carry  out  the  most  precise  antiseptic  treatment.  The  diree- 
tinns  to  IIlc  tiui'se  wi?re  that  she  should  apply  an  ointment  to  the  child,  ruhhing  it  into 
the  t^kiii  Ihormigiily  from  the  head  to  the  feet  twice  daily.  The  child  was  also  to  be 
liiiLhed  tivi<:e  daily  » ilh  a  solution  of  corrosive  sublimate,  1  to  10,000.  Tho  nurse  was 
C!iulioiii-d  not  lo  allnw  her  clothes  to  touch  the  boy's  bed. 

During  the  early  stage  of  this  boy's  desquamation  a  second  boy,  who  occupied  tlie 
bed  in  the  gt'nerul  ward  next  to  Ihe  bed  from  which  the  first  boy  bad  been  removed, 
Wiis  ,itlucl(ed  wilh  sore  throat,  vomiting,  and  fever.  We  had  already  p.iid  our  visit  for 
Ihe  day,  and  the  house  officer.  Ibinkini^  liie  case  was  probably  one  of  scarlet  fever  con- 
tracted from  havinif  bei'n  in  auch  close  proximity  to  the  beil  from  wbich-the  lirst  boy 
was  lak-'u.  had  the  eecoiid  Imy  removed  1«  Ihe  contagious  ward  and  placed  in  the 
same  room  wilh  the  llrst  buy.  On  Ihe  follnwiiift  morning  we  found  that  the  second  boy 
did  not  have  scarlet  fever,  but  had  measles.  We  immediately  had  the  second  hoy  re- 
moved to  another  room,  and  he  was  carefully  watched  for  a  week,  suppoHing  that 
having  passed  the  niifhl  with  Ihe  first  hoy,  who  was  in  the  most  infectious  slage  of 
scarlet  fever,  be  niiirlit  have  coiilracti'd  scarlet  fever.  A  week  passed,  and  he  evidently 
had  escaped  infection  by  the  scarlet  fever  crujtugiuin. 

Ten  days  later  Ihe  boy  who  b-iil  scarlet  fever  was  attacked  with  measles,  pre- 
sumably eontnicti'd  iliiriiig  llie  night  from  Ihe  t>oy  who  was  his  room-mate  in  the  early 
stage  of  his  attack  of  measles. 

These  Iwo  cases  apparently  show — first,  that  scarlet  fever,  even  during  its  most 
infections  singe,  can  in  some  ca^es  he  prevented  from  spreading  by  thorough  and 
constant  (lisinrection  ;  secondly,  tliiit  meiisles  is  highly  contagious  in  Ua  curly  sliLges. 


Pathological  Anatumt. — Beyond  the  morbid  tionditions  which  appear 
on  the  «/:iit  and  on  the  nun'oiis  membrane  of  the  throat,  there  is  no  espe- 
ciaJly  characteristic  pathology  of  measles; 

Neumann  ha.'!  studied  the  pathology  of  Ihe  skin  in  measles  by  means 
of  spennit-ns  which  were  hardened  iti  a  dilute  sokttion  of  chromic  arid 
and  colored  wilh  carmine,  hipmatoxylin,  and  picro-carniine.  The  patho- 
lotrical  changes  were  foumi  to  he  almost  entirely  confined  to  the  glands 
of  the  skin  and  to  the  blood-vessels.  About  the  walls  of  the  blood- 
vessels, prini-ipally  in  tho  upper  layers  of  the  cutis,  were  found  collections 
of  round  cells  which  in  crowded  masses  surrounded  the  loops  of  the 
blood-vessels  even  ui  Ihn  papillae.  The  blood-vessels  themselves  were 
dilated  and  full  of  blond.  The  coils  of  tho  sweat-glands,  as  well  as  the 
excretory  ducts,  were  enveloped  in  aciuinnlalions  of  round  cells,  while 
the  neighboring  tissues  were  filled  wjlh  these  cells.  Those  collections  of 
cells  were  always  situated  outside  of  the  walls  of  the  glands.  Tlie  seba- 
ceous glands  presented  like  changes.  The  hair-follicles  showed  rounded 
pro tul>e ranees  which  corresponded  to  the  points  of  insertion  of  Iho  erec- 
lurts  piloruiii,  and  which  were  pn)l>ably  caused  by  contraction  of  these 
iiuiscles.  Ill  tin-  nnisclos  themselves  there  were  lo  be  found,  between 
Ihe  cells  pr(i|ier  nf  Iho  Tiiusiiilar  tissue,  acatlen-d  round  cells,  which 
showed  the  parliiipaliori  of  tho  mnscular  tissue  in  the  inllanmialory  pro- 
cess. The  liair-follicles,  in  the  same  manner  as  the  sweat-glands,  were 
seen   Id   bo   surrounded   in   their  entire   length  by  collections  of  round 
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cells,  whit'h  were  more  numerous  in  the  lower  than  in  thf  nnppr  part 
of  the  skill.  We  Ihi-refore  see  thai  in  measles  the  patholo^'ical  prot'#ss  in 
the  skill  affecls  fhicily  the  hluocl- vessels  and  [tlaiids,  while  the  tissue  pnjper 
of  the  skill,  as  well  as  uf  the  epitheliiuii,  |)r(;9ents  no  marked  changes. 

From  the  fact  Hiat  in  ineasles  Ihe  pathological  processes  of  the  disease 
are  situated  more  parlifiilarly  around  Ihe  blood-vessels  and  cutajieoiis 
glands,  it  may  bi-  assniiied  liiat  Ihe  iiil'eclious  inalerial  of  the  malady, 
whatever  its  nature,  is  I'liniinated  from  Ihe  system  throu^jh  tlirae  chan- 
nels. 

In  addition  to  the  pathnlojiriral  lesions  whii'h  occur  in  the  uncompli- 
cated cases  of  measles,  Ihen'  is  almost  always  associated  wilh  the  catar- 
rhal condition  of  the  mucous  membrane  of  the  upper  air-passagc^s  a 
catarrh  of  the  lai^tT  brom/hi.  One  of  the  most  common  L'oni|ilications 
of  measles  h  pneuminiia:  Nils  Is  usually  a  broiichu-itneumonia,  lobar 
pneumonia  being  companili\'ely  ran». 

In  some  cases  an  iiiflaiiiuialion  of  Ihe  smaller  bninchi  acconijianipd 
by  pulmonary  collapse  occurs.  The  bronchial  nodes  are  apt  to  be 
swollen  if  the  secondary  infection  is  a  severe  one.  According  to  Osier,  a 
swelling  of  Peyer's  glands  is  net  uncommon,  and  may  be  accompanied 
by  a  hypenemic  condition  of  the  mucous  membrane  of  the  gastro-enterir 
tract. 

Ear. — Although  a  secondary  infection  of  the  ear  has  been  considered 
rather  distinctive  of  scarlet  fever,  this  complication  has  in  our  experience 
arisen  also  quite  frequently  in  measles.  When  the  ear  is  afTecled  in 
measles  there  is  a  congestion  of  the  middle  ear.  When  the  onsel  of  the 
preliminary  congestion  occurs  in  connection  with  the  iiillammalion  of  the 
nasal  and  naso-pharyngeal  mucous  niembrane.it  consists  of  a  simple,  gen- 
eral, acute  congestion  of  the  middle  ear,  accompanied  in  Ihe  beginning 
with  serous  exudation,  and  later  with  a  rapid  thickening  of  the  membrana 
tympani  in  connection  with  the  inception  of  the  suppurative  process. 
When,  on  the  otiier  hand,  the  preliminary  congestion  is  coincident  with 
or  follows  the  efllorescence  on  Ihe  face,  the  congestion  is  primarily  iu  the 
upper  portions  of  the  membrana  lympani  as  the  result  of  a  suspension  of 
vasomotor  inhiljilion.  Under  these  conditions  there  is  a  congestion  of 
the  manubrial  |)lexus,  of  the  superior  and  posterior  portions  of  the  nieni- 
brmia  lympani.  and  of  Ihe  corresponding  porlions  of  Ihe  inner  end  of  the 
external  auditory  canals. 

In  addition  to  this  iiiore  common  condition,  a  general  congestion  of 
the  iiieiiibrana  lympani  is  found  during  the  st;ige  of  eftlorescence.  and  is 
likely  to  be  more  severe  in  ils  type  than  that  which  occurs  during  the 
prodromal  stage  of  measles. 

The  inllammation  of  the  middle  ear  aucompanying  measles  is  more 
likely  than  is  scarlet  fever  to  leave  behind  such  trophic  changes  as  thick- 
ening of  the  tympanic  mucous  membrane  wilh  the  formation  of  ad- 
licsiotis. 
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The  result  of  McColIom's  experience  at  the  Soulh  Department  has  been 
that  the  proportion  of  niiiidle-enr  trouble  and  subsequent  niastoidilis  is 
more  frequent  during  an  nltack  of  measles  than  during  an  attack  of  scarlet 
fever,  Downie,  in  501  cases  of  inflammation  of  the  middle-ear  treated  in 
the  Cliildren's  Hospilal  in  Glasgow,  gives  the  percentage  of  middle-ear 
involvement  following  measles  as  26.1.  At  the  South  Department  the 
percentage  of  otitis  media  of  greater  op  less  severity  in  UXK)  cases  of 
measles  was  24.  In  the  mixed  eases  nf  scarlet  fever  and  diphtheria  the 
percentage  was  somewhat  higher.  Mastoiditis  occurred  also  more  fre- 
quently in  measles  than  in  scarlet  fever.  The  benefits  of  early  operation 
in  masloidiUs  are  as  great  in  measles  as  in  scarlet  fever. 

During  an  attaek  of  measles,  and  subsequent  to  it,  the  tissues  show  an 
especial  vulnerability  to  infection  by  the  tubercle  bacillus.  The  tuber- 
cular infection  may  be  represented  by  the  lesions  of  a  general  miliary 
tuberculosis  or  by  those  of  esjiecial  tissues,  such  as  of  the  cervical  and 
bronchial  nodes,  the  joints,  the  car,and,  most  commonly  of  alt,  the  lung. 
In  the  latter  instance  the  lesions  are  usually  those  of  a  tubercular  bronctio- 
pneumonia. 

Blood. — Tlie  work  done  at  the  South  Department  of  the  Boston  City 
Hospital  by  Tileston  shows  tliat  during  the  stage  of  incubation  there  is  a 
leucocytosis  which  falls  to  tlie  normal  early  in  the  prodromal  stage. 
Leucocytosis  does  not  occur  during  the  stage  of  efflorescence  unless  com- 
plications are  present.  The  absence  of  leucocytosis,  however,  diuing  the 
stage  of  efflorescence  does  not  exclude  a  eoniplicalion. 

The  polynuclear  neutrophiles  are  increased  during  the  stages  of  incu- 
hation,  prodroniae,  and  efflorescence.  They  fall  below  normal  at  defer- 
vescence and  reach  normal  in  convalescence.  The  lymphocytes  follow 
the  opposite  course.  Ai  first  they  are  decreased,  and  then,  after  the 
crisis,  increased. 

The  eosins  are  decreased  or  absent  during  I  he  efllorestenee  and  later 
increased 

In  doubtful  cases  the  absence  of  leucocytosis  with  decreased  eosins  is 
in  favor  of  measles  as  against  scariet  fever  and  vice  va-m. 

The  blood  becomes  nonnal  in  all  respects  at  about  the  twelfth  day, 

I.NCLBATiON. — The  time  of  Ihc  incubation  of  measles  may  vary  very 
much,  and  may  cover  a  period  of  two  or  three  weeks;  the  usual  time, 
however,  is  ten  days. 

SrxPToMs. — Proiiiomatii, — The  prodromal  stage  varies  in  length,  but, 
reckoning  ten  days  us  the  usual  lime  for  the  stage  of  incubation,  the  pro- 
dromal shige  may  be  considered  to  last  from  Iwo  to  three  days,  and  in  some 
cases  four  days.  In  this  stage  wc  have  in  typical  cases  of  the  disease  symp- 
toms distinctive  of  measles.  The  invasion  is  characterized  by  severe  ca- 
larrhal  conditions  affecting  the  nose  (coryzaj,  the  eye  (lachrymation),  and 
Ihc  throat  and  upper  air-passages  (cough).  In  the  first  twenty-four  hours 
the  leinp.Tatniv  rises  to  38"  or  .(9°  C.  {\m.\''  or  10'i.2°  F.),  and  oflen  t(i 
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40''  C.  (104"  F.).    TUf  ln'igfit  or  llie  torii|H-raUire  on  llie  first  rvoninpr  is  a 
lair  iii(U<'4itit)ii  as  lo  llif  severily  nf  Hic  coining  disease.    Thiis,  a  tempera- 
ture of  40.6"  C,  (105°  K.)  iiiiiicutos  a  severe  case.    An  important  point  to 
!«•  niiticcd  n'(!urittnK  tlie  proHromal  symptoms  is  thai  aHiT  the  first  twenty- 
tiuir  liourH  llicH'  is  in  a  lar^  number  of  rases  a  remission  in  Die  tempera- 
tare,  wliirh  poes  down,  perliaps,  to  37.5°  or  .37°  C.  (99.5"  or  98.6°  F.), 
and  remains  down  for  about  twenty-four  hours,  when  it  again  rises.     The 
L'ou^li,  ei)r>'/a,  anil   laelirymation,  wliicli  appear  early  in  liie  prodminal 
sla^fe,  do  not  almte.  but  rather  intrease,  during  tliis  remission  of  the  tpin- 
|)erolupe.     Tills   is  an    iuiporlani   point  to   reiiieniber,  as  ttie  ehild  who 
seems  ipiite  si<k  and  loses  its  appetilr  while  tlie  lemperature  is  hiyli  during 
the  invasion  of  the  disease,  set-ms  brighter  and  has  a  return  of  appetite  on 
file  second  ilay  when   the  teinperature  is  lower.     This  peruliarity  of  the 
prodromal  sfajfe  is  oHen  misleading  both  to  the  parents  and  to  the  physi- 
cian, who,  beraitse  tlie  eliild  apjiears  so  miieh  better,  are  led  to  beliei,'e 
ttiat  one  of  the  infectious  diseases  is  not  developing.    In  infants  and  young 
{■hildren  the  prodromal  slafje  may  begin  wilti  a  convulsion,  hut  this  is  un- 
usual, ;inil  if  it  occurs  it  is  not,  as  a  rule,  particularly  severe,  and  docs  not 
necessarily  make  the  prt^nosis  more  grave,     tieadache  in  the  prodromal 
stage  is  i]inle  fre<|uent :  vomitini;  is  rather  rare.     The  tongue  is  usually 
furred,  ami  tlie  mucous  membrane  of  the  throat  towards  the  ^-wi  of  the 
second  day,  and  before  the  efllorescenee  has  appeared  on  the  skin,  shows 
n  ciindilinii  which  is  very  similar  to  Ihat  which  is  about  to  appear  on  tho 
skin.    These  lesiiins,  which  are  itspecially  pronounced  on  the  sofi  and  the 
hard  palate,  are  representi-d  by  papules  or  macules  of  a  dark-red  and  later 
purjilisli-red  color,  of  ililTepenl  gi/,cs.  and  considerably  larger  than  Ihe 
punclate  macules  which  were  described  in  connection  with  Uie  throat  in 
scarlet  fever.     Tlu-se  papules  in  cerlain  eases  are  ajTauged  crescenlicjilly, 
and  may  sometimes  be  found  to  have  coalesced  in  some  parts  nf  the  fauces. 
The  mucous  membrane  bi'lwe.-n  the  lesions  is  comparatively  normal  in 
color,  allhongli  Ihcre  maybe  a.'^Ii;.;!!!  hypenrmiaof  the  entire  throul.    This 
hypenemia.  however,  is  not  nearly  so  intense  as  is  seen  m  the  tJintiit  in 
siarli'l  feviT,     Kiiiildn-imir  states  thai  the  exanthem  in   measlis  bi-)iiris 
upon  the  soU  iwiate  fnun  llnrty-six  to  forty-eight  hours  before  llie  elllo- 
rcscencc,  in  (he  form  of  piu-pltsh  or  bluish  papules  arranged  crescentically, 
extends  over  llie  mncuiis  membrane  of  llie  cheeks,  and  is  accompanied  by 
u  bluish  color  of  tlie  tongue.     The  exantliem  is  at  its  maxinium  with  the 
liegimiing  of  the  elllorcseeticc.  and  may  take  as  long  as  Uiree  or  four  days 
tu  disapjicar. 

In  addilion  to  the  i-lllorescence  in  Die  Diroal,  Koplik  has  deseribe<l  cer- 
lain spots  on  Ihe  mucous  meiubniiie  of  the  cheeks  which  appc-iir  during 
(he  ]in)dn>mal  sti^n'.  lie  describes  these  spots  as  minute  bluish-wtiite 
specks  ill  the  centre  of  a  n-ddish  areola.  Widowitch  has  foiiml  ttieiii  in 
8i!.6  per  cent,  of  casus  of  measles,  in  S  per  cent,  of  cases  of  rubella,  aad 
in  less  tluu)  1  per  cenL  of  other  cases. 
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Tbk  Fatuogmihiimo  SinM  of  Mobler  tKoruR'B  Spots). 

pin.  1— TtaP  iIliii.TPle  in»L-Ie«  »j}--ia  un  the  bnr.'pHt  or  hibtil  muociui  mvnitiraiie,  thowliig  the  iiolHI?d 
tDw-n-1  «i"il,  Willi  Hii-  mlnile  l)lulF.h-wliHu  woin;,  mi  ihf  normiilly  polorpj  mueous  rai^in'iniiie. 

Fin.  -. — ^hriLvn  rlic  [jurilully  dltlii»i.>  untptLon  on  thtj  muonita  mt^mbFanp  of  ihv  chveta  uiid  lips: 
l-iiii-lii«  -if  iHile  idiik  Iniereperwil  nmang  raw-red  pBtclies.  the  Inner  »liowfiig  uumeriiUB  pale  lilulHh- 

Yut-  ^  — The  iiprt^uraTice  of  the  bitct^nl  or  labial  mii'^oiuj  membrane  when  Ihe  meuEea  ^pots  enm- 
fvii.'ly  i'iml(«i'i'  u'kI  ulve  n  LlKTtLn-  rL-dii(9»,  nllh  [he  myrlarifl  of  lilultb-wlihu  aFieclU-    The  eimillieiDB 
I  lilt  tklM  ih  ikt  ib]p<  TliiiD  ireiienill.v  fully  Ji'Vi'lojM-d, 
Pill.  I,— A|>hi>>f>ii>  frnmuillli  u|>i  (o  he  iiilsMlcen  fi>r  meulc*  ipoD.    ?iIiieoii(  metnbmne  tiormn]  In 
lliii:,    MliKiU:  ipll"w /loiNb  uru  tiirrouii'lul  by  *  red  urea.    AlmysdiicreU.— Jfeil.  Scat,  June  3,  I3N. 
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After  the  remission  of  Uic  ternperal  ure,  on  Ihe  second  day,  the  temper- 
ature a^aiii  rises  on  Hit-  Ihird  or  fourlli  day. 

Efflorescettee. — At  the  end  of  the  third  day  or  at  the  beginning  of  the 
fourth  day — that  is,  the  thirteenth  or  fourteenth  day  from  the  time  when 
infeetioTi  took  place — an  cfllorescenre  ajipears  on  the  sliin.  The  eftlores- 
cence  usually  rcachi's  its  niaxiinum  in  abont  thirly-yLv  hours,  lliis  buin^  a 
more  constant  number  than  tlie  other  ti^ures;  that  is,  it  is  about  the  fif- 
teenth day  from  tin-  dale  of  infection.  The  sla^.'  of  uicubalion  is  rather 
more  (■onstant  than  (he  slajrcs  uf  prodrome  and  eftlorescence,  the  latliT 
two  varjing  as  to  their  length,  but  together  amountuig  to  live  ur  six  days. 

When  Ihi;  eRlorescence  appeare  on  (he  skin  it  consists  coujinonly  of 
small  macules  or  papules  on  a  slightly  reddened  base,  wliicli  first  appear 
on  the  face.  As  the  disease  progresses,  these  lesions  extend  to  the  neck 
and  chest,  and  in  the  latler  locality  are,  especially  in  Ihe  bi^nning,  of  a 
delicate  pink  color,  the  form  of  distribution  in  some  cases  being  crescen- 
tic.  Tlie  efllorescence  then  rapidly  extends  to  the  rest  of  the  body  and  lo 
the  exirenuties.  II  is  usually  more  pronounced  on  the  face,  where  the 
papules  are  apt  to  coalesce,  and  where  an  cedenialons  condition  of  the 
tissues,  especially  around  the  eyes  and  nose,  usually  occurs.  The  eyes 
are  swollen  and  partially  closed,  and  the  conjunctivieare  reddened.  Pho- 
tophobia at  Iliis  lime  is  pronounced.  The  efflorescence  may  also  appear 
on  the  Scalp.  II  remains  well  marked  fur  from  one  to  two  days,  and 
while  il  is  at  lis  height  Ihe  temperature  reaches  its  maximum,  and  remains 
high  fur  two  or  three  days,  corresponding  to  the  uilensity  of  the  efflo- 
rescence. It  then  rapidly  falls,  and  reaches  the  normal  point  in  about 
two  days  more, — tliat  is,  there  often  appears  to  be  a  distinct  crisis  in  the 
disease.  During  the  period  of  efflorescence,  when  Ihe  femperature  is  sHIl 
raised  and  Uic  efllorescence  is  at  its  maxinmm,  il  is  usual  lo  have,  in  addi- 
tion to  the  symptoms  of  cough,  coryza,  and  tachrymation,  a  slight  dis- 
turbance of  the  intestines,  represented  by  small,  frequent,  loose  discharges, 
apparenlly  arising  from  irritation  of  the  rectum  and  descending  colon. 
This  condition  is  seldom  a  serious  one,  and  no  especial  attention  need  be 
paid  lo  il  unless  it  should  continue  for  some  days,  or  after  Ihe  maximum 
of  tlie  temperature  and  eHlorescence  has  been  passed  for  a  day  or  two, 

DesgUAMATioN. — The  desquamation  is  usually  furfiiraceous  in  charac- 
ter,— that  is,  the  epitbelimn  is  cast  oft'  in  fine  flakes,  and  is  Dius  distin- 
guished from  the  lai^^e  lamellar  Hakes  occurring  during  the  period  of 
desquainafiiJii  in  srarltl  fever.  The  desquamation  begins  in  Ihe  order  in 
which  the  eliflon^cence  came  out, — namely,  first  on  the  feee  and  later 
on  the  chest.  The  furfuraceous  character  of  the  itesquamalion  is  espe- 
cially noticeable  on  the  sides  of  the  nose.  The  disease  usually  runs  its 
entire  course  in  three  weeks. 

DiA'iNOsiB. — In  order  to  imderstand  liow  difficull  if  sometimes  is  to  di- 
agnosticate measles,  we  must  recognize  that  it  is  one  of  Ihe  moat  variable 
diseases  with  which  we  have  to  deal.     During  epidemics  of  undouhted 
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measles  cases  arisp  which  differ  materially  from  the  disease  as  it  appeais 
in  its  typical  form,  yet  these  cases,  by  producing  the  typical  form  in  other 
individuals,  prove  that  they  ape  all  caused  by  the  same  contagium.  In 
like  manner  certain  epidemics  may  be  iharaetcrizt^d  by  irregular  forms  of 
the  disease,  and,  as  true  measles  can  occur  a  number  of  limes  in  the 
same  individual,  the  recognition  of  a  sporadic  case  is  often  unpnssible. 
As  in  other  diseases  of  the  skin,  we  should  n>co}rrii/.c  jneaslcs  not  by  any 
particular  dermal  lesion,  but  by  the  peculiarities  of  the  prodromal  s>inp- 
toms,  the  general  course  and  location  of  llie  cfHorescence.  the  lime  of  ttie 
maximmn  of  thu  efftorescence  and  temperature,  and  the  character  of  the 
desquamation.  Thus,  a  prodromal  slage  of  three  or  four  days,  charac- 
terized by  L-alarrhul  symptoms  of  the  eyes,  nose,  and  upper  air-passages, 
by  the  presence  of  Koplik's  spols  in  a  large  inajorily  of  cases,  and  a  papular 
efflorescence  appearing  first  on  the  face,  dill'erenliates  thf  disease  from 
variola,  varicella,  and  scarlcl  fever. 

Prognosis. — The  prognosis  of  measles,  aw  a  rule,  is  good,  but  this 
depends  almost  entirely  upon  whether  the  ilisoase  i«  free  from  or  accom- 
panied by  complications. 

Treatment. — The  treatmont  of  measles  is  essentially  symptomatic. 
There  is  no  known  means  of  producing  immunity  lo  Hie  disease  or  of 
shortening  its  course.  It  is  a  self-limited  disciisc,  and  the  Ireatment 
should  be  directed  towanis  the  protection  of  the  organs  which  are  most 
likely  to  be  attacked  by  coniplit'ntions.  Hearing  iji  niinri  tluit  the  eye, 
the  nose,  and  the  throat  arc  alfecled  in  Ihe  prodromal  slage.  thai  later  Uie 
skhi  is  in  a  verj'  sensitive  condition,  and  that  the  lung  Ls  frequently  the 
seat  of  some  complication,  we  shoidd  direct  our  Ireatinenf  especially  to 
Ihe  care  of  these  ()i>rans. 

The  child  should  be  placed  in  a  room  kept  al  an  e<|uuble  temperature, 
20°  to  21.1  °  C.  (68°  to  70"  F.),  and  well  ventilated.  The  room  should  be 
darkei[ed,  and  the  eyes  should  be  prittecled  from  light  during  the  whole 
course  of  the  disease.  I'nless  this  |nviautiini  is  taken,  tlie  eyes  are  oflen 
seriously  affected  for  many  months  after  the  measles  itself  lias  disap- 
peared. The  child  should  be  kept  in  bed  until  the  temperature  has  been 
normal  for  a  few  days,  the  eflloresienre  lui.s  faded  entirety,  and  the  des- 
quamation has  almost  ceased. 

The  diet  during  Ihe  perioil  uf  Hie  height  of  Ihe  lemperalure  should 
be  soup,  milk,  and  bread.  I.Jiler.  when  the  lemperature  is  normal  and 
desquamation  has  begmi,  the  child  can  gradually  have  its  diet  increased, 
until  by  the  third  week  from  the  beginning  of  Ihe  attack  it  is  having  its 
usual  food. 

The  cough,  which  is  very  troublesome  al  times,  does  not,  as  a  rule, 
require  any  special  Ireatment,  as  it  will  of  ilself  in  most  cases  pass  off  m 
a  few  days.  While  it  continues  it  can  be  treated  with  some  simple  mix- 
ture, such  as  camphorated  liiicture  of  opium  hi  cold  waler  in  doses  of 
0.3  to  0.6  cc.  ^5  to  10  minims),  to  allay  the  irritation  in  the  throat. 
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For  the  irrilalioji  ol'  the  nose,  some  simple  rclhied  oil.  such  as  oleuni 
petrolatum  album  dropped  into  the  nose  wilh  a  medicine-dropper  is  useful. 
Atomization  should  be  avoided  because  of  the  danger  of  starlinfr  an  acute 
inllammation  of  the  middle  ear  through  the  Eustachian  tubes.  During 
Ihe  invasion  of  the  disease,  however,  these  catarrhal  symptoms  arc  exceed- 
ingiy  difficult,  (o  control  by  any  treatment  whatever. 

As  at  limes  there  is  ;jreat  irritation  of  the  skin  during  Ihe  period  of 
efflorescence,  a  ]io«der  (sucli  as  Prescription  2:J,  pagi'  ;iGl)  should  be 
applied  thictly  lo  the  entire  body  and  limbs,  in  the  place  of  the 
powder  some  simple  oinlmonl,  such  as  petrolatum,  may  prove  to  he 
more   soothing-. 

As  a  rule,  the  child  should  be  kept  hi  an  equable  temperature  for 
.it  least  three  weeks,  and  at  the  end  of  that  time,  if  the  desquamation 
has  ceased,  it  may  be  allowed  to  go  out  of  it;  r  oni,  and  out  of  the 
house  a  few  days  later  in  pleasant  weather.  For  several  months,  how- 
ever, it  should  be  carefully  protected  from  sudden  changes  of  atmos- 
phere, as  the  catarrh  of  the  air-passages  is  so  likely  to  leave  Ihcm  in 
an  extremely  sQUsilive  condition  that  a  verj^  sliglit  irritation  may  cause 
a  recurrence. 
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Before  the  child  is  allowed  to  leave  its  room  it  should  he  tlioroughly 
bathed  from  head  lo  foot  in  hot  water.  AlUiough  the  contagium  of 
measles  has  not  the  same  tenacity  for  clothing  as  the  conlagla  of  variola 
and  scarlet  fever,  yet  the  room  should  be  tlioroughly  aired  and  cleaned 
after  the  child  has  left  it,  and  should  not  be  occupied  by  another  child, 
who  has  not  had   measles,   tVir  two  weeks.     The  exireme  precautions 
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taken  in  scarlet  Tever  are  not  considered  necessar)'  for  Hie  prevention  of 
tiie  extension  of  nioasles.  If  tlie  carpet  iiad  not  been  retiioved  wlien 
the  child  was  put  into  the  room,  it  can  be  taken  from  the  iiouse  and 
thoroughly  cleansed  before  it  is  brought  baclc.  The  bedclothes  and 
everything  tiiat  can  be  washed  should  be  thoroufrhiy  boiled.  The  room 
should  be  cleansed  and  the  windows  allowed  to  remain  open  for  several 
days,  as  fresh  air  is  one  of  the  best  means  of  eradiiatuig  the  micro-organ- 
isms comieclcd  with  the  exanlheniala. 

Chart  23,  p^c  6S3,  shows  the  iemperatrire  as  it  usual'y  occurs  in  the 
typical  and  regular  form  of  measles. 

The  foUowhig  case  and  ligure  represent  a  typical  case  of  measles  z 


ulUckcd  wilh  laclirj'nia- 

',).      Oil   llie  swoiiil   liaj' 


A  giri,  six  ycnra  dil.  uflpr  an  inriilialitm  of  trii  diiys,  wiis 
lion,  corytu,  cough,  and  a  lemperalure  of  39.4°  C.  (103°  F. 
^m  Ibi,'  bettiniiiiig  of  the  invasion  Ihe  temperuture  fell  lo 
37.7°  C.  (100'  F.).  On  Ihe  Ihird  day  il  rose  again,  and  on 
Ihe  fourth  day  Uie  temperature  rose  ici  40"  C.  (lO-!"  K.),  and 
an  efflorescenee,  papuhir  in  chiiracter,  a|ipi'iired  on  Ihe  fiica 
and  pxtpTid<'d  to  Ihe  neck  and  Ihorax.  The  diseiise  iis  rei>- 
resHnU'd  in  the  picture  is  ul  the  height  of  the  shigp  of 
effldrescence  on  the  fifth  diiy  from  Ihe  bi'ginniiig  of  Ihe  pro 
droma!  symptoms  and  the  tifleenth  from  the  divtc  of  Ihe  in- 
fection. It  shows  Ihe  swollen  condition  of  the  oyi'.i,  Mi^r, 
and  entire  Tace,  The  pliolophohia  was  extreme,  mid  then 
was  considerJible  lachryma'ion,  a  continual,  short,  dry  cou](li, 
and  exti-nsive  corywi.  The  papules  coalesced  on  Ihe  fui'e. 
and  were  of  a  darker  color  than  the  widely  separated  lesions 
on  Ihe  chest. 

PlaleVIII.,  flM-inKpmfi-  660  repreaenla  a  boy,  eig'hl  years 
old.  who  waa  at  Ihe  height  of  the  efflorescence  of  all  allack 
of  measles. 

The  different  stages  of  Ihe  Ivpicnl  lesions  of  meiisles  ure  Tyriial  condition  of  the 

represented  on   his   face   and  chest.     The  co.uunctiv*   are      f^-   tC^^t' ^^L^Jl 
reddened,   and   the  eyes,  nose,  and  hps  are  swollen.     The     jfcoreild. 
efflorescence  in  this  rase  ran  a  very  rapid   course,  beginning 

on  Ihe  face  in  so  intense  u  form  llmt  the  desqiiamnliorL  had  ulready  appeared,  nllbough 
Ibe  efflorescence  on  Ihe  chest  was  in  a  muili  earlier  slune  of  developin^cLl.  The 
pupuies  and  inui'iiles  hud  coalesced  on  Ihe  cbei'ks  and  chin,  while  lln')'  i^lill  appeared 
BS  large,  deeply  reddened  leaiocs  on  Ihe  forehead.  On  the  chin  anil  neck  wen;  ari-iis  of 
normal  skin  appearing  like  white  blotches,  Iheir  boundaries  deh-rrnined  hy  th<'  cIiisUtb 
of  papules,  On  the  side  of  llie  nose  there  was  a  slight  desipiiiioalion,  wliirh  had  tlie 
furl'oraceous  clinnicli'r  nlreiidy  described  ua  typical  nf  nieac^lea.  I)ii  llii>  rluisl  lli* 
papules  and  niucules  were  much  smaller  in  size,  of  a  much  lighter  cidor.  and  in  some 
places  had  assumed  a  cresccntic  shape. 


Variations  in  Ttpe  op  Measles. — Measles  during  epidemics  and  in 
sporadic  cases  varies  much  in  its  type,  and  presents  great  differences  in 
ils  prodromal  stage,  in  its  dermal  lesions,  in  its  desquamation,  and  in  its 
entire  course.  Through  a  lack  of  appreciation  of  this  fact  the  diagno^ 
of  other  diseases,  such  as  rubella  and  various  forms  of  erythema,  is 
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continually  being  made  when,  in  fad,  the  disease  represents  one  of 
the  more  unusual  forms  of  measles.  If  these  variations  in  measles  were 
better  understood,  we  should  not  find  the  disease  rubella  so  often  diag- 
nostiratod.  • 

At  times  the  stage  of  inrubation  of  nieasies  varies  considerably.  It 
may  L-ven  be  eslended  from  the  usual  ten  days  to  twenty-one  days. 

Instead  of  the  usual  prodromal  stage,  certain  cases  diu-ing  epidemics 
of  undoubtfd  measles  show  few,  if  any,  prfjdromal  symptoms. 

In  addifion  to  tJie  usual  catarrhal  syniploms,  in  some  cases  there  are 
vomiting  and  sore  throat.  Again,  instead  of  a  considerable  elevation, 
the  temperature  may  be  scarcely  above  the  noniial  dpfrrec.  In  addition 
to  the  other  variations  in  the  course  of  the  prodromal  stage  of  measles, 
cases  have  been  noticed  during  epidemics  in  which  the  catarrhal  symp- 
toms were  absent.  Epistaxis  of  a  mild  form,  and  not  apparently  con- 
nected with  the  more  severe  types  of  hemorrhage,  is  sometimes  met 
with.     We  have  seen  it  only  occasionally. 

The  fefflurescence,  which  in  the  typical  cases  usually  consists  of  papules, 
or  vesicles  and  papules,  may  vary  so  as  to  simulate  closely  a  common 
erythema,  constituting  the  form  called  fm-in,  or  may  closely  simulate  a 
papular  erythema.  Again,  the  efflorescence  may  in  certain  cases  be 
represented  by  minute  vesicles  or  milia,  characterizing  the  form  called 
mUim-ius.  Any  of  these  forms  may  be  confluent,  but,  as  a  rule,  only  upon 
the  face. 

There  is  anotlier  form  of  efllorescence  which  occurs  in  measles,  which 
is  rare,  and  of  a  more  serious  nature  than  the  common  benign  fi^ms 
which  are  met  with  ordinarily.  This  is  called  tlie  henwrrhnf/h  or  maliffntiiii 
form,  and  is  represenled  on  tlie  skin  by  small  capillary  hemorrhages.  It 
is  often  rapidly  fatal,  and  at  limes  appears  to  be  part  of  a  general  hemor- 
rhagic diathesis  represented  by  epistaxis,  hematuria,  and  hemorrhages 
from  other  localities.  Tlie  temperature  in  these  cases  is  not  typical,  as  it 
does  not  remit  in  the  prodromal  stage,  thus  depriving  us  of  an  important 
means  of  diagnosis ;  but  a  doubt  as  to  the  nature  of  tlie  disease  does  not 
last  long,  as  tbe  other  symptoms  soon  become  prominent.  The  more 
prolonged  the  course  of  this  form  the  belter  the  prognosis,  for  if  fahtl 
il  is  usually  (|uickly  so.  It  may  be  complicated  by  a  malignant  bronchn- 
|)neumnnia. 

The  elDoresconcc,  besides  differing  in  its  form,  may  vary  to  a  gn^at 
dt^eo  in  its  intensity.  Thus,  we  may  have  every  grade  of  papule  or 
macule,  from  the  smallest  to  the  largest,  and  varying  from  a  dark  purplish 
to  a  light  pink  color.  In  like  manner,  altliough  the  arrangement  of  the 
efdors'sccnce,  especially  on  the  chest,  is  soruewiiat  crescentic,  yet  during  epi- 
demics of  undoubted  measles  this  crescentic  shape  is  often  absent.  Instead 
of  the  efflorescence  first  appearing  on  the  face  and  then  extending  to  the 
thorax  and  extremities,  we  may  find  in  undoubted  measles  thai  it  begins 
first  on  the  chest  or  some  other  part  of  the  body  j   or  the  etJlorescenco 
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e  may  also  find 
or 


may  appear  on  the  face  and  thorax  simultaneously,  w 
that  in  certain  cases  the  efflorescence  appears  ttrst  on  U^e  "^h  "'^^ 
on  the  thighs,  and  yet  the  presence  of  other  typical  and  undoubTd^"' 
of  measles  in  llie  vicinity  or  in  th'-  same  hous*  assures  us  Ih  t*^  *^^^^ 
dealing  witli  the  same  diseas.-.  The  eniorescencc  instead  nf  (asHn  **  f  ^^ 
iiunibt-r  of  days  may  be  evanescent  and  may  subside  willii,,  t^-  ,  " 
four  hours.     The    enlire  absence   of   etfloresrencc    is    rs,;.-!  i  "^nly- 

L  .         .1  1       .  »Miu  la    occur   in 

some    cases,  but  must   be  considered  very  rare,  and  its   nneciKi-.      ■ 

been  doubted.  ■'    "'*■ 

The  desquamation  of  measles  is  of  sn  %ht  a  trrade  thai  n  ■ 
pnsmg  that  in  some  cases  no  desquamation  wlialever  is  detected       n 
in  wliicb  desquamation  occurs  mthout  elllorescence  are   biwhlv  '  '^'^ 

able,  although  such  have  been  reported.  proij- 

During  certain  epidemics  of  undoubted  measles  cases  have  not  '  fr^. 
quently  been  noted  in  which  the  post-aural  and   cervical   glands 
enlarged. 

There  is  a  form  of  measles,  called  the  reeuTrent,  vrhich  is  closely  all"  d 
to  relapsing  fever.  The  main  characteristic  of  (his  form  is  the  hitrh  fev 
The  temperature  wilt  sometimes  be  raised  for  five  or  six  davs,  will  th 
become  normal  for  seven  or  eight  days,  and  will  then  rise  again  with  a 
recurrence  of  the  symptoms.  This  is  a  very  unusual  form,  and  one  which 
needs  merely  to  be  mentioned  here.  It  ia  accompanied  by  the  general 
symptoms  conriectGd  ivilli  the  nose,  eye,  and  bronchi  which  are  met  with 
in  the  typical  fonn  of  measles. 

HclapSL's  occur  in  measles,  but  they  are  uncommon. 

In  reviewing  the  picluri's  which  have  been  given  of  tliese  variations 
it  must  be  evident  that,  although  in  tlie  lai^e  proportion  of  cases  measles 
runs  so  lypical  a  course  that  the  diagnosis  is  very  easily  made,  yet  such 
great  variations  in  type  are  always  so  liable  to  occur  that  we  should  be 
extremely  careful  not  to  make  a  diagnosis  of  cerlain  othT  diseases,  such  as 
rubella,  except  under  unusual  circumstances.  This  is  important,  because 
wo  know  that  during  epidemics  of  well-marked  measles  all  these  great 
variations  as  to  incubation,  prodrome,  efflorescence,  desquamation,  and 
the  entire  course  not  infrequently  arise. 

A  case  which  occurred  in  my  wards  at  tlie  Boston  City  Hospital  dur- 
ing an  epidemic  of  measles  which  took  place  in  that  institution  illustrates 
how  greatly  the  symptoms  and  appearance  of  the  di-sease  may  vary. 
The  cases  occurring  in  the  hospital  were  almost  without  exception  of 
the  typical  form,  in  which  no  mistake  could  be  made  as  to  Uie  diagnosis 
of  measles. 


A  girl  who  was  In  Ihe  hgapital,  and  who  was  exposed  to  iiifceli'in  Troin  lh«- 
palif iits  wilh  measles,  Bfler  feeling  piirfeclly  well  on  the  previous  day.  vina  tuunJ  in  Ihe 
meiming  to  have  slight  conia,  coiiph,  ond  a  papular  efflorescence  not  connm-nl  even 
(in  Hie  face,  smBll  in  sh-.  light  pink  in  color,  and  iiol  rrescentic.  While  (he  cffl.ire?- 
fi'iice  laslud  the  a.ppelile  wus  srirnewhiil  IfSBened,  acid  Ihe  lemperaturo  Wiis  ahipiit  HJ .H" 
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C.  (99,5°  F.).  At  the  end  of  Iwenly-fbur  hours  the  etBoreacence  had  almost  faded, 
iind  in  a  few  days  the  general  symptoms  pas^d  aUMy,  tlie  pallent's  appetite  had  re- 
Kinied,  the  temperalure  had  become  normal,  and  she  seemed  perfectly  well.  ' 

If  this  case  had  been  met  with  as  a  sporadic  one,  it  would  have  been  impossible 
lo  make  Ihe  diugnosi:!  of  measles,  and  from  its  mild  nature  it  would  hare  been  sup- 
posed to  he  some  slight  form  of  diseuse,  sucli  as  rubelln. 

We  havn  met  wilh  cases  of  this  type  quilfi  frequently,  both  during  epi- 
demics and  sporadically  ;  their  cause  is  always  obscure,  and  in  them  the 
diagnosis  between  measles,  rubella,  and  papular  erythema  is  often  impos- 
sible. 

The  following  chart  i^presenls  the  temperalure  during  the  stage  of 
invasion  and  efflorescence  in  a  typical  case  of  measles,  and  also  the  ac- 
companying mild  congestion  of  the  membranje  tympanorum  which  is  so 
common  in  measles,  and  which  in  this  case  appeared  on  the  eighth  day 
and  closely  followed  the  efllorescence  on  the  face: 
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CoKPLiCATioNs  AND  Seqdel*. — There  are  quite  a  number  of  complica- 
tions and  sequelap  which  may  occur  in  the  course  of  measles.  The  most 
common  of  the  serious  ones  are  pertussis,  pneamonia,  and  lubercnloai». 

Pertussis. — Pertussis  seems  to  have  an  intimate  connection  with  mea- 
sles, and  its  occurrence  in  the  course  of  measles  renders  the  prognosis 
more  grave. 

Broncho-Pneumonia. — The  bronchilis  which  is  so  common  an  accom- 
paniment of  measles  sometimes  appears  in  a  more  severe  form,  attacking 
the  smaller  bronchi  as  well  as  those  of  medium  size,  and  may  result  in  a 
hrnmho-pneumonia,  which  is  much  more  common  as  a  complication  of 
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measles  fhan  in  lobar  piieuiiioiiia.  The  broncho-pneumonia  does  no* 
however,  appear  to  be  more  severe  when  it  arises  as  a  complication  of 
measles  than  when  it  occurs  sc'ijarately  from  that  disease.  Broncho- 
pnenmcinia  as  a  compiicalion  of  mcaslps  may  on-ur  vfirj'  eai-ly  in  llie 
course  of  Uic  disease,  even  during  Ihi^  slage  of  invasion;  but  it  occurs 
most  commonly  tovvanls  the  end  of  the  second  week. 

ANTien,  therefore,  alliT  the  ellloresceiicc  has  fitded  and  llic  fever  has 
subsided,  tiie  teniperature  a^n  rises  without  fvidence  of  local  irrilalion  in 
the  throat,  ear,  or  glands,  we  should  suspect  that  a  broncho-pneiniionia 
is  developing.  The  additional  syni])tu[ns  of  quickened  respiration  and 
the  movement  of  the  ala;  nasi  will  ri'uder  still  more  probable  the  suppo- 
sition that  this  complication  is  arising,  even  though  iiolhing  abnonnal  is 
delected  in  the  lung  itself.  The  absence  of  ahnormal  physical  signs  in 
the  lung  in  the  early  slage  of  broncho-pneumonia  is  ((nife  common.  In 
infants  the  temperature  of  tubercular  hroncho-pnettmonia  does  not  seem 
to  difler  very  much  from  that  of  ordinar>-  non-tubercular  broncho-pneu- 
monia. The  congestion  of  Ihe  larger  bronchi,  which  appears  to  be  almost 
a  part  of  mea.sles,  may  become  subacute  and  chrouie,  histead  uf,  as  is 
usually  the  case,  passing  olf  soon  after  the  maximum  of  tlie  temperature 
and  L'fduri'scence. 

Pleuritia  may  occur  in  the  course  of  measles,  but  is  not  so  coninion 
as  pneumonia. 

Otitis  Media. — 'When  an  otills  occurs  as  a  complication  of  measles  it  is 
characteri2cdby  the  conditions  described  on  page5G6.  In  treating  this  com- 
plication the  nose  and  naso-pharynx  should  be  Itept  as  clear  as  possible. 
The  same  principles  of  treatment  should  be  applied  as  in  cases  of  otitis 
media  occurring  in  scarlet  fever.     They  have  been  described  on  page  566. 

The  following  case  illustrates  this  aural  compiicalion  occurring  in 
measles : 

A  prt,  one  year  and  seven  raonllis  old,  previously  well,  was  alUrked  on  March  6 
with  coryza,  cuu^b,  luchrymalioa,  a  beig'btened  leiiipuruluie.  quickened  rv  spiral  ions, 
and  .1  rapid  pul^.  An  efflorescence  of  iii>':t!ilps  appi-iired  on  Un'  face  on  tlie  following 
dtty,  and  Ihe  thild  felt  sick,  coutjiu'd  cnnlitiutiiisly,  mid  had  ;i  hoarse  voice.  The  rospi- 
raliiiiis  varied  fmin  36  lo  40,  Ihe  pulse  [yum  170  lu  180.  The  skin  was  hiil  and  dry, 
mid  Ihe  Ihrrial  was  aninewhal  reddened.  In  the  aflernoon  tin-  lemperaliire  in  Ihe  anillii 
was  found  lu  have  risen  In  40.2°  C.  (104.  S°  F.).  She  viiniiled  and  h:id  n  I'urivuleion. 
The  nervous  symptoms  passed  alt  in  n  Tew  houri^.  free  persplratioii  followed,  and  the 
couifh  iR'canie  sorriewhwl  loo.aer.  Al  S  o'clock  in  Ihe  eveninii;  llie  leiii]itraliire  whs 
40.1'  C.  (104,4°  F.),  Ihe  re^jpiriilitiiis  were  (jiiickeiied,  und  the  ]iiilse  wiis  r.ipid. 
Nothing  ubnui'tnal  wiis  found  on  physiral  examiiiaUoii  of  the  chest.  IliiritiK  111''  iii|ilit 
she  Wiis  siniiiewhal  dehrious,  aud  very  wakeful  and  frelful.  The  temperature  renminptl 
nt  uboul  40°  C.  (104°  F.),  Ibe  respirations  were  rapid,  and  the  nlie  nasi  moved  so  jut- 
peplibly  that  il  seemed  us  Ihough  a  pneiimoniii  must  he  developing.  Frequent  und 
careful  esaminalions  of  Ihe  huifrs,  however,  failed  lo  show  anything  abnornial.  She 
conUnued  lo  he  very  restless  dnrinii  Uie  iilghl  and  the  efflorescence  appeared  Ihickljf 
on  Ihe  abdomen  and  le^,  but  very  slii^hlly  on  Uie  chest.  She  complained  of  pain  in 
the  cbesl  nrom  the  continuous  cou^h,  hut  did  not  show  any  syntplonis  of  pain  or  dis- 
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riiiiifiiri  pIspwIitp.  Towiirds  morniiig  il  was  round  Ihal  an  iililis  "f  Ihe  Ifll  ear  huil 
(levplDlJi'ii.  whioh  ill  a  fi-w  liimrs  I'tiuscd  pi.Tforatioii  nf  ihi?  iiu-nihruiia  tyinpaTji,  A« 
siHJi]  :i3  lliTu  WHS  u  Frpp  Hiiw  of  pus  from  Ihe  ear  lh<'  l>>mpi;raliir<;  Ml  In  38,8°  (.'. 
{1U1°  F.),  llw  L'l'spii'aliiilis  KecalHe  <]uiet  and  imriual,  the  al*  iTiisi  CMSi'ii  lo  niiivi', 
ikiJil  111''  rliilfl  Ml  iiilij  a  (jtiiel  sleep.  On  Ihe  iipxI  dny  lh>*  effliiresiMTice  was  jiro- 
iii)uiii-e"l  M  oviT  the  body,  face,  and  txtreniilies.  From  this  tiiriP  the  iiieasles  ran  its 
iisu»l  eoursf,  and  was  rollowed  by  desquiiiiNiUun  iind  complete  rrouvery. 

The  Bural  toraplimti'in.  however,  proved  lo  be  very  iidracl.ihle,  atid  allhough  it 
was  oaiefiilty  Irealeil,  bisled  for  many  iiioiilhs.  Tbf  perforalion  of  Ihe  nif'inbrana  lyui- 
pani  did  nol  fompleh'ly  iieal  for  over  a  year,  hut  the  caae  finally  resulted  in  romplele 
recovery  wilhout  any  disliirliiiiici'  of  lieiiriiif. 

Eye. — In  adttilHHi  to  tin-  conjunctivitis  which  is  a  common  accoiiipani- 
nient  of  mcaslos,  and  which,  as  a  rule,  requires  no  treatment  beyond  the 
protection  of  Ihe  eyes  from  liglil,  (lie  hdlammatory  process  may  extend 
to  the  deeper  tissues  of  llie  eye  and  cause  olher  grave  lesions,  such  as 
blrnorrlutffir  i:oujnnclifiti«,  knmtiiu,  and  irUi«.  Tliese  coEuplieations  should 
be  treated  at  once  by  a  skilled  oculist. 

Tobeilx  has  cath.'d  atlenliou  lo  the  deleterious  influence  of  measles  in 
renderinp;  nmrf  active  any  subacute  or  ctironie  affeclions  of  the  eye  which 
may  have  existed  previous  to  Ihe  disease. 

Tfajn-oid  Gland, — In  a  number  of  cases  an  acute  swelling  of  the  thy- 
roid gland  may  lake  place  during  the  course  i.if  nieasle.s.  This  swelling 
of  tiie  thyroid  gland  may  even  cause  marked  dyspnceaby  pressure,  but  it 
usually  disappears  in  two  or  three  days.  In  some  cases,  however,  a  for- 
riiatlon  of  pus  has  taken  place,  followed  by  destruction  of  a  paj"t  of  Ihe 
gland.  In  intractable  cases  of  this  kind  it  has  been  found  that  the  extei^ 
nal  application  of  iodine  is  useful. 

Lymph-Nodea, — Enlarged  cemcal  lymph-nodes  are  not  so  conmion 
in  measles  as  in  scarlet  fever,  but  Ihey  may  occur,  and  may  even  prove 
serious  from  llic  occumjnce  of  suppuration. 

Kidneys, — Al  times,  at  the  height  of  the  efflorescence,  albumin  may 
appear  in  the  urine ;  but  Ihis  is  frei]uently  merely  a  transient  congestion 
of  the  kidney,  dne  to  the  high  temperature,  and  corresponding  to  Ihe  same 
condition  in  the  period  of  etllorescenco  in  scarlet  fever.  Nephritis  may 
complicate  measles,  as  il  does  scarlet  fever,  but  it  is  comparatively  rare. 

Tuberculosis. — The  most  common  sequela  of  measles  is  tuberculosis. 
Thus  may  occur  either  as  a  general  miliary  ttiberculosis  or  as  a  tiibeivular 
disease  of  any  of  llie  oi^'ans  or  the  joints.  Tubercular  disease  {if  the  joiids 
seems  to  show  a  special  predisposition  lo  follow  attacks  of  measles.  It  is 
noticeable  that  when  a  [latient  with  a  tubercular  joint  has  an  attack  of 
measles  Itie  process  in  the  jnini  is  apt  lo  become  teiiiporarily  more  active, 
and  till'  prognosis  is  consequently  more  grave.  The  organ  wfiich  in 
ineiisles  is  mosi  commonly  affected  hy  Inberculnsis  is  tlic  lung,  and  Die 
most  r'ommoit  form  of  tuberculosis  of  tin-  lung  is  a  liibenular  broncho- 
pnenmonia.  Tuberculosis  of  the  lung  may  ofleii  occur  as  a  sequela  of 
measles  when  pneumonia  has  not  been  pn«ent.     In  infants  the  tempera- 
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lure  of  tuberculosis  does  not  seem  to  differ  very  much  from  that  of 
an  ordinary  bronclio-pneunionia.  In  regard  tn  the  reialioii  which  exists 
between  measles  and  tuberculosis,  we  should  apprLTiate  the  danger,  which 
seems  to  be  a  serious  one,  that  the  niicro-onrdnism  of  measles  will  render 
active  an  old  and  quiescent  tubercular  nidus,  whether  it  la-  in  the  Jtiron- 
rhial  or  the  cenical  glands  or  elsewhere. 

The  following  case  illustrates  the  infection  of  a  patient  with  measles 
by  the  tubercle  bacillus. 

A  girl,  six  years  old.  was  always  whII  unlil  she  had  an  altack  of  measles.  Allhoutfh 
there  was  no  arute  puLnoiiary  nlTection  followin([  the  altnck  of  mfasles,  she  beu^m  to 
be  afTected  wilh  slight  dyspiir^a  and  a  i-iiiigh  almiit  ijiif  ninnlh  aOer  the  measles  tiid 
ended.  A  year  lalfr  thi-sn  symptoms  imTfla.''ed,  and  she  had  swelling  of  Ihe  feel  awd 
complained  of  general  malaise.  She  also  lost  wins  idem  bly  in  weight  and  strength 
On  physical  examination  dulm^ss  was  found  at  llie  apicps  of  bulh  iun^.  and  ovpr  the 
dull  areas  coarse  and  line  moist  riles.  Nothini;  .ihimnnal  was  fonnd  in  coniiei^tion  n'illi 
the  heart  or  kidneys.  The  temperature  varied  fn>m  37.7°  to  38.8°  C.  (lOO"  t„  102°  F  1 
the  respirations  from  30  lo  50.  and  the  pulse  IVom  120  to  130.  An  exanunaljon  of  tlie 
Bputum  showed  the  tubercle  bacillua  lo  be  present. 

Paralysis. — Another  sequela,  although  a  rare  one,  is  |)ant1ysis.  Cases 
thus  complicated  have  shown  mostly  a  paraplegia,  and.  according  to  Osier 
frequently  can  be  classified  as  post-febrile  polyneurilia,  allhough  it  is  pos- 
sible that  some  of  them  may  be  due  lo  a  rapidly  ascending  myelitis. 

Noma.— A  very  rare  sequela  of  measles  is  thediseuse  noma  (cancruin 
oris). 

Among  the  rarer  complications  of  measles  are  empgnna,  enditmrrUfu, 
pmcorf/iVw,  and  membranous  liirynjifis.  Cniarrhn}  lari/jiffUU  and  fmehritia 
are  not  jnfrequenl  accompaniments  of  the  acute  stage  of  measles.  (Edema 
of  the  glottis  is  rare,  but  has  been  known  lo  occur. 

The  irritation  of  the  intestine,  occurring  commonly  during  the  height 
of  the  efllorescence  and  temperature,  sometuncs  becomes  much  more 
severe  from  the  development  of  colitia  as  a  complication. 


RUBELLA. 

Bot^eln;  O-erman  Measles. — It  is  now  almost  universally  believed 
that  there  is,  hi  addition  to  variola,  varicella,  scarlet  fever,  and  measles, 
a  highly  infectious  acute  disease  accompanied  by  an  efllorescence  on  Ihe  skin 
which  is  distinct  from  these  other  members  of  the  group  of  exanthemata. 
While  we  must  recognize  the  propriety  of  mentioning  the  existence  of 
thb  disease  when  speaking  of  this  class  of  affections,  we  must  also  ac- 
knowledge llial  it  is  the  weight  of  opinion,  and  not  of  proof,  which  h.is 
characterized  rubella  as  a  disease  siii  ffeiieris.  The  cause,  the  sympto- 
matology, and  the  resulting  diagnosis  of  rubella  must  be  left  for  future 
investigation,  until  Uie  special  micro-organism  which  produces  it  and 
that  whirh   produces   measles   can  be  separated   bacteriological ly.     The 
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difficulty  which  arises  in  diirerenliating  rubella  from  the  other  diseases 
ot  Ihis  class  is  cliielly  in  distinguishing  it  from  measles.  We  cannot 
describe  a  typical  case  of  rubella  in  such  a  way  as  to  enable  us  to  diag- 
nosticate the  disease  in  a  sporadic  case.  On  the  other  hand,  this  can  be 
done  so  readily  with  the  other  exanthemata  that  we  can  at  once  diagnos- 
ticate a  sporadic  case. 

Stmitoms. — Rubella  is  described  in  many  ways  by  observers  in  differ- 
ent localilies,  but  is  usually  spoken  ol'  as  essentially  a  highly  infectious 
disease,  with  an  incubation  of  two  or  three  weeks,  with  sl^ht  or  no  pro- 
droniala,  and  with  a  slightly  raised  temperature,  accompanied  by  mild 
catarrhal  symptoms,  and  often  by  sore  throat  and  swelling  of  the  cervical 
and  post- auric  I  liar  glands. 

Effiore»iieHW. — ^Tlie  eOlorescence  is  commonly  described  as  papular  or 
niafruiar  in  fnnn,  of  light  grade,  oflen  evanescent,  and  seldom  showing  any 
desquainatiuTi.  Forchheinier  has  described  what  ho  des^rnates  as  an  ex- 
anthem  appefiring  on  the  mncous  membrane  of  the  lames  at  the  same  time 
that  the  efflorescence  appears  on  the  skin.  This  enantheni  lias  the  same 
characteristics  as  timt  on  the  skin,  excepting  so  far  as  it  is  modilied  by 
the  difference  in  locality.  Forchheinier  believes  tliaL  Uds  eiiajithem  is 
cliaraeteristic  uf  German  measles,  and  states  that  it  is  very  short-lived, 
fedes  away  within  the  first  twenty-I'mir  hours,  and  is  localized  upon  the 
velum  of  the  palate  and  on  the  uvula,  but  rarely  invades  the  hard  palate 
or  any  other  pari  of  (lie  mouth.  The  elttorescente  consists  of  macular, 
distinctly  pink-rud  spots  resembling  the  roseola  of  typhoid  fever,  arranged 
irregularly,  not  crescenlically,  al>out  the  size  of  large  pin-heads,  very  little 
elevated  above  thi?  levi-l  of  the  mucous  niembrane.  and  \\\W\  very  little 
inrdtratioii.  These  spots  come  out  in  their  largest  circumference,  do  not 
increase  in  size,  and  during  their  involution  sometimes  leave  yellowish- 
brown  spots  or  streaks,  Koplik's  spots,  considered  by  him  to  be  charac- 
teristic of  measles,  are  said  never  to  be  present  in  German  measles, 
but  have  been  found  by  Widowitch  ten  limes  in  a  series  of  one  hundred 
and  thirty-five  cases  of  rubella. 

Complications  or  se'iufhr  following  rubella  are  said  to  be  uncommon. 
If  a  careful  study  is  made  of  Ihe  variations  which  occur  commonly 
during  epidemics  of  undoubted  measles,  it  will  be  seen  that  Ihis  descrip- 
tion of  rubella  is  one  which  may  be  applied  to  many  mild  cases  of 
measles.  As.  however,  epidemics  arise  in  which  these  characterwtically 
mild  symptoms  occur  in  majiy  cases,  and  these  eases  may  give  rise  to 
similar  cases,  il  is  probable  that  in  llie  future  a  micro-organism  distinctive 
of  riibella  will  he  found. 

Diagnosis. — Bearing  in  mind  the  facts  which  have  been  mentioned,  we 
can  merely  say  r^arding  rubella  Ihal  its  diagnosis  can  seldom  be  made  in 
a  sporadic  case. 

Prognosis. — The  prognosis  is  good. 

Tbkatmknt. — ^The  trestmeiit  is  thai  uf  a  mild  i-nse  of  mf'asles. 
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Etiolo(!¥. — Variola  (sniall-pox)  is  one  of  Ihe  most  virulent  of  the 
iuffi'lious  diseases  with  which  we  have  to  deal,  and  is  jiarticularly  fuhU 
amoii^  infants  and  younj^  thiMri.'n.  The  or^'anisin  which  causes  this 
disease  is  a  parasile  and  lias  been  doscrLhed  by  Councilman,  Magrath,  aiid 
Briiickerhoff  under  tlie  name  of  cytoryctes  variola).  Virus  from  variola 
inociiUled  iTifo  Ihe  skin  of  man  never  produces  true  variola,  but  only 
variola  inoi'ulala.  True  variola  is  transmitled  through  the  air.  Brinclcer- 
hofT  found  tliat  nionlieys  could  be  given  variola  inocuiala  and  vaccinia, 
but  that  they  never  conlracted  true  variola  when  made  to  live  with  small- 
pox patients  and  when  covered  with  infected  blankets.  He  concludes 
that  variola  hsis  two  forms  of  conta;.'ium, — one  air-born,  jirodueing  true 
small-pox  ;  the  other  requiring  inoculation  and  produciiif^  variola  inocu- 
lata.  Ttiis  latler  form  is  thus  analogous  to  vaccinia,  which  also  is  not  air- 
born,  but  requires  iTiocnlation. 

Of  interest  is  Ihe  tact  that  the  variola  parasite  jiresents  two  life-cyclra, 
whereas  vaccinia  presents  only  one,  thus  suggcsUng  that  two  life-cycles 
may  explain  the  air-born  contagium.  Variola  is  cliaractenzed  by  severe 
constitutional  Rymptoms,  accompanied  by  a  ]irogressive  cniorescence  from 
macules  and  papules  to  vesicles  and  pustules.  Ihllowed  by  the  fonnation 
of  crusts,  these  lesions  having  a  tendency  lo  resull  ui  cicatrices.  Variola, 
in  contradistinction  to  varicella,  scarlet  fever,  and  measles,  is  an  ex- 
tremely I'are  disease  amung  infants  and  young  children  who  have  been 
vaccinated. 

Allhonph  there  are  no  characteristics  of  variola  which  are  distinctive 
in  children  from  those  of  tlie  disease  occurring  in  adults,  il  is  important 
to  recognize  its  chief  features  for  the  purpose  of  dilVerential  diagnosis. 
It  is  possible  for  the  fittus  to  contract  the  disease  in  utero.  Tliis,  how- 
ever, is  rare,  and  it  is  well  known  thai  infants  whos3  mothers  are 
affected  with  variola  can,  even  when  born  in  small-pox  hospitals,  be  pro- 
tected from  the  disease  if  vaccinated  umncdiately.  The  contagium  is 
supposed  to  exist  in  the  secretions  and  excretions,  and  lo  emanate  from 
the  exhalations  of  the  lungs  and  from  the  skin.  11  is  in  all  probability 
transmitted  principally  by  means  of  particles  of  the  crusts.  It  has  a 
wontlerl'ul  tenacity  for  clotJiing  or  any  like  means  of  conveyance.  It 
has  been  proved  that  tlie  contagium  is  active  before  the  efllorescence 
occurs,  though  not  so  much  so  as  later.  11  has  also  been  fairly  well 
proved  that  its  activity  ceases  when  all  the  crusts  have  fallen  off  and 
when  the  entire  skin  has  become  smooth.  The  most  virulent  form  of 
the  disease  can  be  contracted  from  a  mild  form,  such  as  vai'inloid. 

Pathological  A.>jatoht. — The  pathological  conditions  found  in  variola 
are  chiclly  lliosc  of  the  skin  and  the  mucous  membranes.  The  lesion 
be^ns  as  a  round,  somewhat  raised  macule,  wliich  develops  into  a  hard 
papule,  and  later  a  small  vesicle  arises  on  its  summit.     This  vesicle  enlarges 
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Terr  rapidly  and  changes  to  a  tensely  filled  pustule  with  a  central  depres- 
sion. The  size  of  this  pustule  corresponds  to  that  of  the  oripnal  maoiile. 
Microscopifally  the  macule  consists  of  a  circumscribed  spot  of  hypeneniia 
in  the  c^ipillary  layer  of  the  skin.  The  papule  is  formed,  according  to 
Weigcrt,  by  a  sharply  dotincd  necrobiotic  degeneration  of  tlie  under 
layers  of  the  rete  niucosuin,  by  which  process  tliL'  nuulc-i  of  the  epithelial 
cells  are  deslroyed.  By  the  transudation  of  iluid  info  these  areas  the 
cells  ape  pnshed  apart  and  the  epithelial  layer  is  lifted  U]i  as  a  whole, 
covering  the  area  aiTecled,  and  forms  a  vi'sicle,  the  mner  piU't  of  wiiii'h  is 
compose*!  ofa  mesh-work  filled  with  lymph.  In  the  vicinity  of  the  ne- 
crobiotic focns  an  inflanniiation  is  si't  up,  causing  an  increased  growth  of 
the  cells  of  the  rele  which  snrronnd  the  walls  in  the  focus  on  all  sides. 
The  developed  pustule  extends  tlirough  the  whole  thickness  of  the  cutis 
to  tlie  siibculaneous  tissue,  A  net-work  inside  the  pustule,  which  is  most 
tense  hi  the  cenlral  part,  connects  the  roof  and  the  floor  of  the  pustule, 
and,  in  conjunction  with  the  above-mentioned  growth  of  the  cells  of  the 
rete  around  the  focus,  causes  the  central  depression.  If  the  vesicle  is 
pricked,  only  a  part  of  the  lymph  flows  out  of  (he  mesh-work  within. 
The  lymph  is  clear,  and  contains  some  white  and  red  blood-corpuscles, 
streptococci  and  staphylococci,  fibrin-flocculi.  and  molecular  granules.  The 
contenls  of  the  pustule  are  pnrulcnl,  and  those  in  Ihe  hemorrhagic  form 
contain  blood.  Clumps  of  bacteria  with  analogous  localized  degeneration 
and  its  associated  changes  are  found  in  the  neighborhood  of  the  pustules, 
also  in  the  parenchyma  of  the  internal  organs  and  lymph-glands,  as  well 
as  in  the  skin.  These  secondary  infeclions  are  largely  responsible  for  the 
stage  of  pustules  and  for  the  toxic  symptoms.  The  severe  hemorrhagic 
and  malignant  forms  are  protiably  dependent  more  upon  Ihe  activily  nf 
Ihe  secondary  si  reptococcus  and  slaphylococcus  infections  Ihan  upon  the 
primaiy  infecting  agent.  Wlien  the  variola  has  reached  ila  height  the  cen- 
tral depression  in  the  pustule  disappears,  because  the  increased  tension  in 
the  contents  tears  away  the  niesh-work.  The  vesiculalion  begins  in  the 
upper  cenlral  part  and  spreads  do^\Tiward  towards  Ihe  periphery.  The 
pustule  Iheii  cnlla|ises  and  changes  In  a  i*rii.sl,  which  aller  a  certain 
number  of  days  falls  off,  leaiing  a  more  or  less  deep  scar  covered  with 
young  epillielium.  If  the  suppuration  extends  into  this  layer,  scarring 
invariably  results ;  il  does  not  necessarily  follow  if  the  snppnralion  is 
confined  to  the  upper  layer.  A  dislini't  difierence  in  the  anatomy  of  a 
pustule  of  variola  vera  and  one  of  varioloid  does  nol  exist. 

On  Ihe  mucous  membranes  of  the  moulh,  nose,  conjunctivjp,  bronchi, 
CESOphagus,  rectum,  sometimes  the  vagina,  and  also  on  Ihe  tonsils  and 
the  tongue,  tlie  same  pustular  efflorescence  may  be  found,  and  is  either 
su|jerlicial  or  extends  more  deeply.  At  times  also  a  pseudo-membrane  is 
found  on  (he  ulcere. 

In  the  iiileslines  swelling  of  Peyer's  follicles  is  nol  uncnmnion.  In 
the  larynx  the  ellloreseence  niay  be  associaled  wilh  a  lihrin  exudate,  and 
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sometimes  wUh  cedonia  suflicioiit  to  cause  death.  Occasionally  the  inflam- 
malion  extends  deeper  and  involves  the  cartilages.  In  the  trachea  and 
bronchi  there  may  be  ulcerative  erosions,  but  the  characteristic  lesions 
seen  on  the  skin  do  not  occur.  There  are  no  special  lesions  of  the  lungs, 
but  congestion  or  broncho-pneumonia  is  very  common. 

Conjunctiritis.  keratitis,  and  inllammation  ot  other  parts  of  the  eye 
may  occur  in  the  course  of  the  disease  or  aftrrwards. 

Acute  otitis  media,  with  or  without  suppuration,  is  of  common  occurs 
pence. 

The  pathological  changes  in  the  other  organs  consist  of  enlargement  of 
the  spleen  and  fatty  degeneration  of  the  liver,  kidneys,  and  heart,  Mela- 
static  processes  in  the  various  organs  and  in  the  joints  sometimes  occur.  In 
the  hemorrhagic  form  heinorrliages  in  the  various  cavities,  in  the  different 
organs,  and,  according  to  Golgi,  in  the  niedullani'  cavities  of  Ihc  bones,  may 
occur,  also  in  the  serous  and  mucous  surfaces  and  in  the  muscles.  The 
blood  shows  an  active  leucocylosis  during  the  pustulous  slage,  and  the  red 
blood-corpuscles  tend  to  form  in  clumps  instead  of  rouleaux. 

Incubation.— The  incubation  of  the  disease  varies  from  twelve  to 
fourteen  days,  the  latter  being  the  most  frequent  period. 

Symptoms. — According  as  the  symptoms  of  variola  are  mild  or  severe 
the  disease  has  been  divided  into  a  numlier  of  forms,  designated  as  follows  -• 
(1)  diwrrfc,  (2)  mnjiuent,  (3)  litmiyrrhat/ic,  and  (4)  modijied.  In  all  these 
forms  the  inilial  fever,  convulsions,  and  general  symptoms  niity  be  severe, 
and  do  not  necessarily  indicate  wluch  type  of  the  disease  is  about  to  follow. 

(I)  Discrete  Form. — ^The  mildest  and  most  typical  form  of  the  dis- 
ease is  that  which  is  called  iHncrdr. 

Prodrmnala . — In  this  form,  the  invasion,  although  sometimes  leas 
severe  than  in  the  conllueut  and  hemorrhagic  forms,  is  in  mfants  and  young 
children  almost  always  of  a  grave  type.  In  infancy  and  early  ctuldhood 
the  disease  commonly  begins  with  conmlsions.  There  may  be  vomiling, 
great  restlessness,  rapid  pulse,  high  temperature,  and  in  a  number  of  cases 
the  cliildren  quickly  succumb  to  the  disease  from  the  virulence  of  the 
toxtemia.  If  they  survive  this  early  stage  of  the  disease  they  usually 
present  the  same  sequence  o!'  symptoms  as  in  cases  occurring  in  later 
life,  but  may  eventually  die  from  the  exhaustion  which  often  rises  from  a 
prolonged  suppurative  fever.  In  the  prodromal  stage  the  pulse  is  nuich 
accelerated  and  the  temperature  may  be  as  higli  as  40°,  40.5°,  or  even 
41.1°  C.  (104°,  106°,  or  106°  F.).  In  this  stage  we  at  times,  especially 
among  children,  meet  with  an  evanescent  erylheniatous  efflorescence. 
According  to  Simon,  this  manifestation  is  distinct  from  tbat  of  scarlet 
fever.  It  has  a  peculiar  distribution  and  generally  a  limited  extent,  usu- 
ally afl'ecting  ttie  lower  abdominal  areas,  the  inner  surfai^e  of  the  thighs, 
the  sides  of  the  thorax,  and  the  axilla?;  sometimes,  however,  it  involves 
the  whole  surface.  This  efflorescence  is  distinct  from  the  typical  lesions 
of  variola  which  occur  later. 
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^oretieenc/^. — On  the  third  or  fourth  day  of  the  prodromal  symptoms 
an  efflorescence  appears  on  the  skin,  and  at  this  lime  the  frequency  of  the 
pulse  lessens,  the  teniperdtum  usually  falls  considerably,  and  the  more 
severe  syniplonis  improve,  so  that  the  patient  appears  much  more  com- 
fortable. The  efflorescence  is  at  fipsl  represented  by  small  red  macules 
or  papules,  wliich,  as  a  rule,  first  appear  on  the  forehead,  or  on  the  face 
and  mucous  membranes,  and  later  on  the  trunk  and  limbs.  The  papules 
are  rather  scaltered  in  their  distribution,  and  have  a  feeling  as  of  shot 
under  the  skin.  The  macules  when  present  soon  become  papules.  On 
the  third  day  by  moans  of  a  good  light  a  small  vesicle  can  be  seen  at  the 
apex  of  the  papule,  and  by  the  fifth  or  sixth  day  Ihc  vesicular  stage  is  well 
established  and  the  vesicle  becomes  distinctly  unibihcated.  This  appear- 
ance on  careful  examination  can  also  be  seen  ui  the  lesions  of  the  mucous 
membranes.  At  about  the  eighth  day  Ihe  vesicles  become  pustules,  the 
lops  soon  flatten,  and  the  umbihcation  disappears,  leaving  an  areola  of 
injection  and  the  intervening  skin  in  a  swollen  condition. 

Temperature. — The  temperature  at  this  time  rises,  from  the  suppuration 
which  is  taking  place  in  ihe  pustules.  This  rise  of  feniperature  is  called 
the  secondarj-  fever,  or  fever  of  suppiii-ation.  The  leniperalure  remains 
high  for  from  twenty-four  to  forty-eight  hours,  and  then  gradually  falls 
until  by  the  twelfth  or  thirteenth  day  it  usually  becomes  normal.  The 
contents  of  the  pustules  dry  up,  and  crusts  are  formed.  On  the  palms 
and  soles  small,  haid  disks  form,  wliich  may  of  themselves  fall  off  in 
infants,  but  in  chililren  as  old  as  ten  years  would  remain  for  a  long  time 
unless  removed  with  I  lie  point  of  a  knife. 

Blood. — On  examining  the  blood  in  cases  of  variola  Amheim  found 
the  Iwmoglobin  diminished  at  llio  beginning  of  the  disease.  After  Ihe  for- 
mation of  pustules  and  during  their  exsiccation,  he  found  an  hicrease  of 
the  hrenioglobin  with  diminulion  of  the  eryttu-ocytes.  When  compli- 
cating supiitiration  occiured  both  the  erj-tlirocytes  and  the  hsemoglobin 
remained  fnr  a  long  time  abnormally  diminished. 

Pick  in  I'orty-two  cases  found  no  leucocytosis  except  in  the  stage  of  sup- 
puration or  in  some  compUcation  like  pneumonia.  This  was  the  case  even 
when  the  temperature  was  high,  the  disease  severe,  and  the  tennination 
fatal. 

l>e«qiuii)iafhH, — By  the  fourteenth  or  fifteenth  day  the  stage  of  desqua- 
mation is  estiiblished.  In  some  cases  extensive  scars  are  left  on  the  skin 
wiiere  the  crusts  have  fallen  off'.  This  is  most  apt  to  occur  in  severe 
cases. 

(2)  Confluent  Form. — In  contradistinction  to  the  mild  or  discrete 
form  of  variola  is  the  more  severe  form,  called  conjliKnl,  on  account  of 
the  tendency  of  the  lesions  to  coalesce.  In  the  confluent  form  of  variola 
the  efflorescence  usually  appears  at  the  same  lime  as  in  the  discrete  form. 
At  about  the  fourth  day  the  lesions  become  eonfluent,  the  skin  becomes 
refldened  and  swollen,  and  the  face  may  he  much  distorted  by  the  severity 
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of  the  lesions.  In  this  form  the  iiiilinl  temperature  does  not  fall  to  Ihe 
same  de^oe  as  it  does  in  the  discrete  fonii,  and,  according  to  Sydenham, 
dtarrhfEa  is  likely  to  occur,  particularly  in  diildren.  The  pharjnx  and 
lar>!ix  arc  especially  apt  to  be  involved,  and  Itie  cervical  lymphatics  lo  be 
enlarged.  The  crusts  adhere  longer  in  the  stage  of  desquamation  than 
they  do  in  the  same  stage  of  ttie  discrete  form. 

(3)  Hemorrhagic  Form, — ^The  third  or  hemorrharfu-  is  the  most  viru- 
lent form  of  variola,  and  may  occur  in  children  as  it  does  in  adults. 
although  not  so  frequently  in  the  former  as  in  the  laller.  lis  symptoms 
in  children  are  so  severe  that  in  almost  every  case  it  verj'  ijuickly  proves 
fatal.  It  is  characterized  by  punctiform  hemorrhages  in  Ihe  skin,  appear- 
ing from  tile  first  to  the  fourth  day  of  the  prodromal  stage,  ecchymoses  in 
the  conjmictiva;,  and  hemorrhages  from  the  mucous  membranes.  Accord- 
ing to  Osier,  hifmaturia  is  the  most  common  form  of  hemorrhage,  hieraa- 
temesis  the  next. 

(4)  Modified  Form. — The  fourth  or  vwdifM  form  of  variola  occurs 
when  the  disease  attacks  individuals  who  have  been  successfully  vacci- 
nated. This  form  is  called  t-iirioloiil,  but  would  be  better  termed  viodified 
avutH'pox.  Modified  small-pox  is  usually  nmch  milder  In  ils  symptoms 
than  any  of  the  other  forms  of  variola,  although  Ihe  itiitial  fever  may  be  as 
high  as  in  a  severe  case.  The  papules  are  fewer  in  number,  the  tempera- 
lure  becomes  normal  sooner,  and  the  child  seems  comfortable  in  a  shorter 
period  of  time,  since  there  is  usually  no  secondarj-  fever  from  suppura- 
tion. The  nearer  the  attack  comes  to  the  time  when  the  child  was 
vaccinated,  the  less  severe  will  he  the  symptoms. 

In  any  of  these  forms  of  variola  the  prodromal  symptoms  may  be  of  a 
very  severe  nen-ous  type,  and  Ihis  is  especially  characleristic  of  the  disease 
as  it  occurs  in  children.  For  this  reason  variola  may  simulale  other 
diseases  in  ils  proiiromal  stage,  and  may  oflen  cause  death  before  Uie 
efllnresceiice  has  appeared.  This  is  especially  Ihe  case  with  the  prodromal 
sympioms  of  the  heniorrhagi?  form. 

Complications. — The  most  common  complications  of  variola  are  those 
of  the  larynx  and  the  lungs.  When  the  larynx  is  affected,  ardenia  of  the 
glottis  may  suddenly  arise  and  death  lake  place  from  suffocation.  When 
a  lesion  of  the  lung  develops,  it  is  usually  in  Ihe  form  of  a  broncho- 
pneumonia.    Lobar  pneumonia  rarely  complicates  the  disease. 

In  the  throat  the  presence  of  the  eftlorescence  occasions  great  irrita- 
tion, and  the  accompanying  secretions  cause  nausea  and  at  limes  dyspmpa, 
with  a  cough  which  in  weak  children  is  very  exhauslmg. 

When  acnle  inflammation  of  the  middle  ear  has  taken  place  the  pain 
during  the  formation  of  the  pus  is  very  intense,  but  it  subsiiles  as  soon  as 
the  sac  bursls  or  is  incised.  This  compliealion,  therefore,  requires  early 
and  careful  treatment. 

Although  albumin  is  very  frequently  present  in  the  course  of  the  dis 
ease,  nephritis  is  rare, 
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The  following'  chart  represents  the   usual  temperature  curve  of  the 
initial  fever  and  Uk-  suppurative  fm-er  in  ii  ly])kMl  case  of  varioia. 
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Diagnosis. — There  is  no  other  constitutional  disease  accompanied  by 
an  eflloresccnre  on  Iho  skin  wliii'h  in  a  typiiai  case  would  be  likely  to  be 
mistaken  lor  vai'iola.  The  severe  constilutiona!  symptoms,  the  slowly 
developing  and  raliiersi/atlered  macules  and  papules,  with  the  shotty  feel- 
ing of  tlie  latter,  llie  unibilicak'd  vesicles  grfidiiaiiy  becoming  pustules,  the 
exfensive  crusl  tormaljon,  and  the  initial  and  suppurative  fever,  all  render 
the  diagnosis  in  mosi  cases  iiuite  plain, 

ExlreTue  cases  of  varicella  have  been  mistaken  for  variola.  The  dif- 
ferential dia^Tiosis  between  the  Iwo  diseases  is  piven  in  the  (able  on 
page  (>06, 

Variola  dill'ei-s  materially  in  i(s  prodromal  symptoms  from  measles,  in 
which  the  pntnounced  catarrhal  symptoms  of  the  nose  and  eyes  make 
the  differenliation  comparatively  easy.  Although  the  prodromal  symp- 
toms of  scarlet  fever  and  of  variola,  such  as  the  convulsions  and  vomiting, 
are  often  of  equal  severity  and  somewhat  similar,  yel  the  pronounced 
sympluins  eonnected  with  liie  throat  in  scarlet  fever,  and  the  appearance 
of  an  erythematous  efllorescence,  instead  of  the  scattered  papules  of 
variola,  ser\'c  to  ilillerentiate  clearly  the  two  diseases.  We  must,  how- 
ever, be  rarefnl  nut  to  mistake  the  evanescent  efflorescence  which  occurs 
in  the  prodromal  stage  of  variola  for  the  erythema  of  scarlet  fever.  Tne 
distinction  can  n-iuaiiy  tie  made  by  remenihering  thai  the  efflorescence  in 
variola  has  Ihc  peculiar  distribution  described  under  prodroniata  on  page 
5a4,  while  the  typical  location  of  the  el'tlorescence  of  scarlet  fever  is 
first  on  the  neck  and  chest. 
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In  makings  the  diagnosis  of  variota  we  must  bear  in  mind  the  efDores- 
cence  whicii  appears  on  the  skin  in  tlie  course  of  a  general  vat^Inia.  In 
vaccination  tlie  single  lesion  and  Iho  absente  of  severe  constitutional 
symptoms  make  it  hardly  necessary  tu  do  more  than  refer  lo  it  in  this 
connection.  The  ditfenmtial  diagnosis  from  general  vaccinia  is  not  dillicult, 
and  yet  ^-ncral  vaccinia  is  so  rarely  met  witli  that  when  it  appears  it 
almost  always  creates  a  suspicion  that  we  may  be  dealing  with  variola.  As 
a  rule,  in  vaccinia  the  genera!  symptoms  are  not  severe,  tlie  disease  bi'iiig 
represented  ahnost  entirely  by  a  slight  malaise  and  loss  of  appetite,  in  con- 
junction with  the  appearajice  on  the  third  or  fourth  day  of  an  eflloresceiice 
on  the  skin,  represented  by  papules,  vesicles,  and  pustules,  few  in  niiiiiber 
and  irregularly  distributed,  some  on  the  face  and  nose  and  a  few  on  the 
body  and  extremities.  As  these  man ifesfal ions  almost  invariably  appear 
after  vaccination,  this  fact  is  of  great  airi  in  tiie  differential  diagnosis  irom 
variola.  The  subsequent  course  of  a  case  of  vaccinia  is  so  much  milder 
and  shorter  than  that  of  variola  that  in  a  few  days  the  diflerential  diagnosis 
can  be  made  easily. 

Prognosis. — The  prognosis  of  variola  depends  upon  whether  the  child 
has  been  vaccinated,  and  also  upon  whether  ihildren  who  liave  been  vac- 
cinated when  infants  have  been  revaccinaled.  In  the  unvaccinated  the 
prt^nosia  is  always  bad,  and  is  proportionately  grave  the  younger  the 
child.  In  the  vaccinated  the  prc^nosis  is  good,  and  is  favorable  pro- 
portionately to  the  shortness  of  the  interval  between  the  invasion  of  the 
variola  and  the  time  of  the  previous  vaccination. 

Treatment, — There  is  no  specific  treatment  for  variola,  but  it  is  of  the 
utmost  importance  that  the  best  hygienic  care  should  be  employed.  The 
air  of  ttie  room  should  be  perfectly  fresh.  The  crusts  should  be  kept 
softened  with  a  mixture  of  glycerin,  oil,  and  carbolic  acid,  and  the  odor 
arising  from  them  should  be  modified  by  the  application  of  a  dilute 
solution  of  carbolic  acid.  The  geiK-ra!  principles  of  treatment  are  Uie 
same  as  in  any  severe  acute  infection. 

In  Ihe  initial  stage  of  the  disease  stimulants  should  be  finely  given  if 
tlic  symptoms  arc  severe,  and  the  high  temperature  should  be  controlled 
by  sponging  with  water  at  a  temperature  corresponding  to  the  power  of 
the  cliild's  reaction. 

The  greatest  care  should  be  taken  during  the  stage  of  convalescence, 
and  when  the  child  is  considered  well  tlie  most  rigid  measures  for  pre- 
veiding  the  spread  of  the  contagium  should  be  enforced.  The  cloUiing 
and  everything  connected  with  the  child  and  its  attendants,  aud  the  room 
in  which  they  have  been  kept  during  the  sickness  of  the  child,  should  be 
■  thoroughly  disinfected,  the  same  precautions  being  taken  lo  prevent  the 
spread  of  variola  as  in  scarlet  fever.  The  immediate  transferrence  of  a 
patient  from  its  room  to  a  small-pox  hospital  is  in  most  conunLinilies  con- 
sidered the  wisest  method  of  dealing  with  the  disease,  and  is  usually 
enforced  by  law. 


SPECIFIC   INFECTIOUS   DISEASES. 


599 


VACCINIA. 

Vaccinia  (cow-pox)  is  a  specific  eruptive  disease  occurring  in  caLUe, 
especially  in  cows.  Councilman  has  found  in  vaccinia  an  organism  re- 
sembling thai  found  in  small-pox.  He  descrihes  it  under  the  name  of 
cytoryctes  vacciniiB,  Tiie  disease  in  human  beings  may  be  either  a  local 
afTeclion,  spreading  fi-om  a  point  of  inoculation,  sucli  as  from  vaccination, 
or  may  be  a  general  manifestation  arising  from  the  entrance  of  poisonous 
matter  into  the  blood.  It  is  supposed  that  vaccinia  may  occur  either  by 
the  introduction  of  the  vaccine  lymph  into  the  blood  or  by  auto-inocu- 
lation, and  that  the  latter  is  probably  the  more  common  way.  The 
disease  is  characterized  by  the  appearance  of  papules,  vesicles,  and 
pustules  of  different  sizes  in  different  parts  of  the  body  and  limbs,  as  well 
as  on  the  face,  and  running  a  definite  course.  It  may  be  said  to  be  a 
rather  rare  disease.  When  its  lesions  follow  vaccination  they  appear  at 
about  the  filtli  day  alter  tlie  inoculation.  At  the  end  of  foiu-  days,  however, 
minute  vesicles  can  be  seen  with  the  magnifying-glass. 

Vaccination. — By  vaccination  is  commonly  meant  the  inoculation 
with  the  virus  of  vaccinia  as  a  preventive  of  variola.  During  a  period  of 
fifteen  years  no  death  has  occurred  from  variola  in  Boston  of  a  child  who 
had  been  vacciiiatfil  before  it  was  five  years  old.  During  Ihe  same 
period  the  percentage  of  deaths  among  the  unvacdnated  at  Uie  Boston 
Small-Pox  Hospital  was  sevenly-five  per  cent.,  while  that  of  Ihe  vacci- 
nated was  three  per  cent.  For  the  past  sevcnieen  years  no  person  who 
has  been  successfully  vaccinated  within  five  years  has  died  of  variola,  and 
those  who  have  been  attacked  by  variola  have  had  tlie  disease  in  a  very 
mild  form.  In  order  to  show  the  relative  frequency  of  deaths  occurring 
in  the  vaccinated  and  in  the  unvaccinated  we  have  arranged  the  following 
table,  based  on  u  rfporl  by  Dr.  Barry  of  an  epidemic  of  variola  at  Shef- 
field, England,  during  1887  and  1888.  The  table  shows  the  percentage 
of  those  who,  lining  in  houses  invaded  by  variola,  were  attacked  by  the 
disease,  and  also  how  many  of  Uiese  died.  It  also  gives  the  percentages 
for  all  ages,  and  for  those  under  ten  years  and  over  ten  years. 


TABLE    e2. 

Imiitiduali  liring  in  Houtcs  in  nadtii  bjf  Varioia. 


Vacci  Tinted , 


UnvftcctnBted 


{ 


1, 

PcrCeul. 
28.0 

z. 

Orer  t*ii  yean. 
Per  Ci'Dt 
28.1 
].« 

68.0 
87.1 

3. 

ruder  [«□  yeait. 

Per  Cviii, 

7.8 

Ked 

Died 

1.1 

76.0 

87,2 

0.1 

88,1 

^^  The  low  percentage  of  children  as  shown  in  column  3  is  very  striking 

I  in  comparison   with  column   2,  which   represents  older  individuals,  and 

I  enunciates  the  importance  of  revaccination.     It  also  impresses  upon  as 

I  Uie  significance  of  the  difference  in  tlie  number  of  deaths  between  the 
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varcinated  and  the  unvaccinated.  When  larfte  numbsre  of  casi^  of 
variola  have  been  reporlcd  ligures  show  llial  among  Ihe  vaccinated  nine- 
teen out  of  twenty  recover,  wliile  of  the  unvaccinated  filly  individuals 
out  of  one  hundred  die.  II  is  therefore  evident  that  vaccination  is  highly 
protective  against  variola,  and  pliysieians  should  insist  on  the  vucciaation 
of  every  individual  in  the  community.  One  vaccination,  however,  does 
not  protect  for  a  lifetime.  On  the  contrary,  revaccination  is  just  as  im- 
porlanl  as  the  primary  operation.  One  attack  of  variola  does  not  always 
(irolect  an  individual  from  a  second  mvasion,  and  more  should  not  be 
expected  from  vaccination, 

Revaccinalion  should  he  performed  at  intervals  of  eight  or  ten  years, 
and  in  a  shorter  time  when  cases  of  variola  appear  in  a  community.  Tlie 
danger  of  serious  results  arisinpfmin  vaccination  is  extremely  small. 

The  time  at  which  varcinalion  should  be  done  is  of  considerable  im- 
portance. The  infant  should  lie  vaccinated  early,  before  it  begins  to  be 
exposed  to  the  danger  of  contagion  from  sources  outside  of  its  home. 
Wo  must,  however,  remember  how  low  is  its  vitality  at  birth,  and  how 
readily  this  vitality  is  affected  by  wliat  would  be  considered  trilling  con- 
ditions for  the  older  child  or  for  the  adult  A  time  should  be  chosen 
when  tlie  infant  is  not  subject  to  the  other  disturbing  conditions  which 
naturally  arise  iu  llie  first  two  years  of  Ufe,  such  as  weaning  and  the  irri- 
tation of  the  dental  periods.  If  it  is  found  necessary  to  vaccinate  the 
infanl  afler  llio  sixth  or  sevenlh  nioiilli,  or  before  the  twentieth,  it  .should 
be  done  in  an  interdental  rather  than  in  a  dental  period,  and  nol  at  Uie 
time  when  its  food  is  being  changed,  or  when  it  is  suffering  from  either 
slight  catarrhal  condilions  or  some  definite  disease.  W'v  prefer  to  vaccinate 
tlie  infant  when  it  is  four  or  five  monlhs  old. — that  is,  just  before  the 
period  when  the  first  tooth  appears.  At  this  age  il  has  usually  become 
accustomed  to  its  food,  its  digestion  is  in  eriuilibriuni,  and  ils  vitality  is 
much  above  what  it  was  in  the  early  weeks  of  ils  life.  By  the  jinii 
month  also  it  will  usually  have  developed  the  oulvvard  symptoms  of 
syphilis  if  it  has  inheriled  that  disease  from  its  paRMits. 

The  vaccine  virus  can  be  introduced  inio  any  part  of  the  body  through 
the  skin,  and  according  to  the  fancy  of  the  jihysician  or  parents,  (iirl 
infants  can  be  vaccinated  just  below  the  knee  on  the  outer  side  of  the  leg, 
so  as  lo  avoid  having  a  scar  on  liie  arm,  to  which  women  usuiilly  object. 
We  are  aceiiatomed  to  vaccinate  boys  on  the  ouler  side  of  the  upper  arm. 
Whether  the  vaccination  is  performed  upon  Ihe  leg  or  the  arm,  we  should 
first  inquire  if  the  person  who  is  lo  take  care  of  the  infant  is  right- 
liauJed  or  left-handed.  If  the  nurse,  for  inslance,  is  right-handed,  she 
will  naturally  bold  Ihe  infant  on  her  led  arm,  and  in  this  ease,  the  infant's 
right  anil  being  towards  the  nurse,  il  is  heller  for  the  vaccination  to  be 
on  tlie  left  arm.  Tlie  process  should  be  reversed  when  the  nurse  is 
leR-handed,  and  in  this  case,  for  the  same  reason,  it  is  better  to  vaccinate 
on  the  right  arm  or  leg.    The  form  of  virus  which  we  have  been  accus- 


PLATE  X. 


'■'^■ 


Vacdoatlon  t!cmlcli 


Ai  lOih  Obt. 


At  lacn  Day. 


Srar  Bt  1  VBiir.  ecu  m  fl  Tom. 


SPECIKIC   INKELTIOUS  DISEASES. 


eoi 


lomed  lo  use,  and  Avhich  we  consider  Ihe  hesl,  is  taken  from  cows  rrithpr 
llian  from  liunian  beings.  It  sliould  be  very  ciirefiillj'  prepared  liy  lliose 
who  have  made  a  scientific  study  of  the  subject,  and,  if  possible,  on  farms 
whirh  are  understate  supervision. 

It  has  been  very  well  proved  by  careful  obsen'alion  of  lai^e  num- 
bers of  primary  vaccinations  that  lliose  who  in  later  life  contract  variola 
have  the  disease  in  a  less  severe  form  when  in  their  primarj*  vaccinations 
they  have  been  inoculated  in  three  places  at  once  rather  than  in  two,  and 
in  two  places  at  once  rather  than  in  one.  The  general  constitutional 
disturbance  also  does  not  appear  to  be  greater  when  the  inoculation  has 
been  in  two  or  three  places  rather  than  in  one.  The  evidence  therefore 
seems  to  be  in  favor  of  inoculaling  in  two  or  Uiree  places  in  primary 
vaccinations.  A  very  small  surface  is  amply  sufficient  for  the  proper  in- 
troduction of  the  virus.  A  pointed  Ivory  quill  chained  with  glycerinated 
lymph  (such  as  is  shown  in  Plate  X.)  can  be  used  directly  for  removing 
the  epitliclium,  for  exposing  the  smaller  blood-vessels,  and  for  introducing 
the  virus.  We  prefer  not  to  use  any  more  instruments  than  possible,  in 
order  to  avoid  the  possible  introduction  of  some  foreign  substance  which 
might  interfere  with  the  natural  course  of  the  vaccine  Tims  and  cause 
unnecessary  inllammatioti. 

The  utmost  precaution  should  be  taken  to  insure  against  infection 
from  other  micro-oi^nisms  besides  the  vaccine  virus.  The  part  of  the 
skin  chosen  for  the  vaccination  should  be  thoroughly  washed  willi  soap 
and  water  and  with  alcohol.  The  hands  of  the  operator  should  be  clean 
and  aseptic.  A  series  of  sliort  scratclies  should  be  made  about  one-half 
centimetre  (about  one-fourth  inch)  long,  four  or  live  in  number,  and  in 
two  sets,  one  crossing  the  other,  until  the  epilhelinm  is  suHlcienlly  re- 
moved lo  show  that  the  blood-vessels  are  exposed,  but  not  to  a  degree 
that  bleeding  should  take  place,  for  in  the  latter  case  the  virus  may  be 
prevented  from  gaining  an  introduction  to  the  general  circulation.  The 
pomt  of  the  quill  should  theji  be  dipped  into  water  which  has  been  freshly 
sterilized.  The  llal  part  of  the  quilt  which  is  chai^ged  with  the  virus  is 
then  thoroughly  rubbed  mto  the  wound.  The  skirj  should  be  protected 
for  four  or  live  ndnutes  from  coidact  with  aiiylliiiig  and  tlien  sealed  with 
aseptic  cotton  aiid  collodion.  After  two  days  Ibis  cotton  can  be  removed, 
and,  unless  tlie  subsequerd  lesion  is  broken,  this  measure  is  an  additional 
safeguard  against  infection  from  extratteous  matter  in  the  first  lew  days, 

Plate  X.  shows  the  ditferent  stages  of  a  vaccination  as  they  occurred 
in  one  case  carefully  observed  by  the  artist  and  myself  every  day. 

On  llie  lidh  day.  aj?  sho»n  in  tin'  [ilalf,  »  (•miid,  clear  vesirli'  w,is  sepn  al  oiip  i-nd 
of  llic  Viici'iiialifiii  Bcratcli.  wbi|p  al  Ihe  oilier  end  Iberi-  tiuppeiied  lo  lie  lell  a  lillle 
brown  rrusl. 

Oil  III!'  eiitlilh  day  an  iirogiilnr-slmped  lesion  iihoul  }  cm.  (J  indi)1ong,  and  1  cm, 
H  inch)  wide,  sompwhal  di=(iri'sse(J  in  ilif  miililli',  nnil  willi  a  rleiir  v['sii'iil»r  liorJer, 
Appeiiri'd. 
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Ou  the  tenth  day  the  lesion  bad  inrreased  ill  length  ti)  2  cm.  ((  inch)  long,  and  to 
a  little  OV.T  1  cm.  (J  inch)  w\<h,  and  there  was  an  enlh-riiatoua  mtidition  or  the  eltin 
fonuinn  an  areola  with  a  diaineter  of  about  2  cm.  (I  inch),  in  the  nji.ldh-  of  which 
Wiis  the  iL-sion  jiii^I  d.-HTil*.l.  This  areola  was  of  a  litthl  shade  of  red.  .ind  on  ila  ..ul«r 
border  witi'  irre^nlirly  distriliti(<'d  lillle  light  red  mai'uls. 

UtL  the  Iwi-inh  day  voi-y  nearly  llip  same  apfiearances  were  present  as  on  the  t^uth 
day.  exrepl  that  the  areola  was  very  iiiiirh  more  intense  in  iU  red  color,  and  had  grown 
to  Ihe  size  .,r  a  drck-  3  nil.  (IJ  indies)  in  diamel-r.  Some  of  llie  litllc  macula.-  had 
b«com»  vesicleH. 

On  the  sixleimth  day,  in  place  of  ihe  vi-sicular  lesion  willi  iLs  depressed  ccMitre  a 
cniat  had  formeil  with  u  nam.w  line  of  redness  around  ii,  and  on  the  outer  lx)rder  "uf 
this  an'olft  (lie  redness  gn.diially  hoeanic  faiiiLer  and  shaded  oJT  into  the  normal  skin 

On  fh.-  nineteenth  day  llie  cnist  was  smaller,  the  redness  had  disappeared,  aiid 
where  Iht'  areola  was  most  pronooueed  there  waa  a  slight  desquamation. 

A  vaccination  s«vr  at  07ie  yrar  and  fwfiity-onr  years  h  also  shown  in  the  plate. 

EviT)'  case  of  varcinalion  doos  nol  prfsent  exactly  (he  same  appear- 
ances. The  lesions  may  differ  in  shape  and  size,  and  one  individual  may- 
be alTecled  more  intensely  by  the  virus  than  anolhor;  one  may  have 
accompanying  severe  constitutional  synLplon)s  ajid  anolliiT  have  none. 
Tlic  chain  nf  lyuiphalics  may  be  ailccled  as  fur  as  Ihe  axilla  or  the 
groin. 

As  a  rule,  the  followint;  desciuptiori  represents  prelly  well  the  tisual 
course  o(  (he  disease.  After  the  vaccination,  the  skin  shows  nothing  new 
until  the  third,  fourth,  or  even  fifth  day,  when  a  small  red  pomt  appears. 
Tliis  soon  bwoijies  a  papule;  by  the  next  day  a  vesiele  is  developed; 
about  Ihe  sLxth  day  this  vesicle  usually  becomes  umbilicaled,  and  is  sur- 
rounded by  a  faint  red  zone.  By  the  eit.'hlli  day  the  vesicle  is  fully  de- 
veloped, and  by  the  ninlh  day  the  red  zone  increases  rapidly  and  the 
vesicle  soon  becomes  a  pustule.  By  Uie  eleventh  or  IwelHli  day  a  crual 
is  formed,  and  this  cmsl  falls  off  from  about  the  fourteenth  to  the  twenty- 
first  day,  in  some  cases  an  ulcer  being  left  which  lieals  by  another  crust 
being  formed,  in  olhei-s  the  skui  remaining  intact.  From  the  eighlh  to  the 
twelfth  day  tliere  may  be  a  slight  amount  of  fever  and  coated  tongue, 
witli  some  loss  of  appetite,  and  the  glands  of  the  axilla  or  groin  may  be- 
come enlarged  and  lender.  Tlie  scar,  although  perhaps  not  typical,  can 
usually  be  recognized  by  its  small  depressions  (pits)  and  its  loealion. 

In  some  cases,  instead  of  the  healing  of  the  scratch  in  a  few  days,  or 
Uie  fonnatiou  of  Iho  vesicle  of  a  successful  vaccinalion,  irregular  excres- 
cences of  a  fungus-like  character  may  appear.  These  hi  all  probability 
have  no  conneclion  with  the  true  vaccine  virus,  and  are  not  protective. 
In  addition  to  the  rather  rare  cases  of  vaccinia,  various  efflorescences  at 
tiiiics  appear  on  the  skin,  not  only  in  the  neigldjorhood  of  the  vaccination 
lesion,  but  also  in  other  parts  of  the  body.  They  may  be  present  on  the 
fourth  or  fifth  day,  or  even  later,  in  the  second  week,  and  are  probably 
caused  by  some  reflex  conneclion  with  the  vaccination  lesion.  They  vary 
considerably  in  form,  but  are  usually  represented  by  a  multiple  or  papu- 
lar erythema  or  an  urticaria.     It  should  be  remendjered,  when  an  un- 
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vacdnated  child  has  been  exposed  to  variola,  that  if  it  is  vaccinated 
witliin  forly-eight  liours  U  will  ])n)bably  be  protected,  and  if  witliin  five 
or  six  days  ttie  variola  poison  will  be  so  modified  as  to  produce  only  a 
mild  form  of  the  disease. 

VARICELLA. 

Varicella  (chicken-pox)  is  the  mildest  in  its  symptoms  and  the  most 
favorable  in  its  prognosis  of  the  whole  group  of  exanthemata.  Tyzzer, 
who  has  made  extended  investi(,'ations  in  the  pathology  of  varicella,  be- 
lieves that  a  cell  whicti  lie  finds  in  the  vesicles  is  pathognomonic  of 
varicella  when  present,  hut  liial  when  absent  does  not  exclude  varicella. 
He  also  believes  thai  this  cell  is  not  present  in  the  vesicle  of  small-pox. 
Varicella  is  highly  infectious,  and  is  characterized,  in  distinction  from 
the  other  exanthemata,  by  its  long  stage  of  incubation,  the  shortness  or 
absence  of  any  prodromal  stage,  its  vesicular  efflorescence,  and  the  absence 
of  sequclse. 

Etiology. — Varicella  lias  been  known  as  an  independent  disease  for  the 
last  two  centuries.  At  one  time  it  was  not  clearly  diirerentiated  IVoin 
measles  and  scariet  fever,  and  in  some  parts  of  the  world  it  is  supposed 
to  be  closely  allied  (o  variola,  Tliis  opinion,  however,  is  not  generally 
substantiated,  and  wo  can  accept  varicella  as  a  distinct  disease.  It  can 
occur  at  any  age,  but  the  most  common  time  for  its  appearance  is  in  the 
middle  and  lallor  part  of  the  first  year.  U  contitmes  to  be  a  common 
disease  all  Ihrougli  the  early  and  middle  years  of  childhood.  The  suscep- 
tibility to  the  contagium  of  varicella  lessens  alter  ten  years  of  age,  and 
almost  disappears  at  puberty.  It  is  sometimes  sporadic  and  soniethnes 
epidemic.  It  occurs  with  equal  fretjuency  at  all  periods  of  the  year. 
The  veliicle  of  conta^um  is  not  known,  but  it  probably  enters  the  system 
by  the  lung?.  The  specific  organism  which  produces  varicella  has  not  yet 
been  determined. 

Patiiolocical  Anatomv. — Deaths  from  varicella  are  so  extremely  rare 
that  our  knowledge  of  the  pathology  of  the  disease  is  necessarily  limited. 
It  is  endent,  however,  tliat  the  efflorescence  of  vesicles,  which  repr^'senls 
the  principal  morbid  lesion  of  the  disease,  is  of  a  somewhat  different  type 
from  that  which  occurs  in  variola.  The  vesicle  is  much  nearer  the  sur- 
face than  in  the  latter  disease,  being  formed  mostly  by  the  upper  layers 
of  the  epithelium.  The  vesicle  itself  is  seldom  multilocular,  a  condition 
which  is  frequently  present  in  variola.  The  contents  of  the  vesicles  are 
usually  a  clear  scrum,  the  progression  to  a  pustule  being  rare  in  compari- 
son with  the  lesion  of  variola.  The  lesion  so  rarely  involves  the  deeper 
layers  of  the  skin,  and  the  process  is  usually  so  very  mild,  that  it  is  sel- 
dom that  sufficient  deslruction  of  the  tissue  lakes  place  to  produce  a 
sear. 

The  lesions  may  appear  on  the  mucous  membranes  as  well  as  on  the 
skin.    At  times  the  lesions  assume  a  much  more  serious  form  and  may 
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become  gangrenous.  In  gnnffrenowi  varicella,  according  to  Eustace  Smith, 
the  vesicles,  instead  of  (iryinif  up  in  lite  ordinary  way,  become  black  and 
lai^er,  so  Ibal  a  number  of  rnundtd  black  cnisls  an.'  scallered  over  the 
surface  of  Ihe  body.  If  a  crusl  be  removed,  it  is  found  to  cover  an  ulcer 
more  or  less  deep.  Around  it  the  skin  is  of  a  dusky  red  color.  All  Uie 
vesicles  do  not  bocouic  gaiiirrcnnus.  so  llial  we  (ind  crusts  of  the  ordinarj" 
ajipearance  mixing  with  tlie  blackened  crusts.  The  gaiip'enoiis  process 
often  penetrates  deeply  lhrou(.'b  the  skin  to  tbe  nmscles.  The  lesions  at 
times  ai-e  so  extensive  as  to  form  ulcers  which  may  invade  and  destroy 
tai;^  areas  of  tissue. 

Incubation. — The  stage  of  incubation  is  variable,  but  lasts  from  eight 
or  ten  days  to  three  weeks,  the  usual  time  beiti},'  about  seventeen  or  eigh- 
teen days. 

SvMiTOMs. — ProdromaUi. — There  are  rarely  any  prodromata  in  vari- 
cella, beyond  a  slight  malaise  for  a  few  liours.  At  times,  however,  espe- 
cially in  young  infaiiLs,  the  onset  of  Ihe  disea.se  may  be  severe :  it  may  be 
characterized  by  vomiting,  and,  when  the  temperature  is  liigh,  even  by 
convulsions.  In  rare  cases  the  prodromal  stage  is  of  c-onsiderable  length 
and  the  prodroniala  resemble  somewtial  those  of  the  other  exantliemata. 

EJiorcneeiwc. — The  disease  usually  shows  itself  in  the  form  of  an 
eltlorescence,  the  characteristic  and  most  common  lesion  of  which  is  a 
vesicle.  The  lesion,  however,  is  in  the  beginning  a  macule,  which  quickly 
Iwconies  a  papule,  and  the  papule  so  ni|)idly  develops  into  a  vesicle  that 
it  is  in  the  vesicular  slagn  that  wc  usually  first  notice  the  eBlorescence. 
These  macules  and  papules  are  so  superficial  Ihat  they  are  soft  to  the 
touch  and  do  not  (jive  the  sholty  feeling  which  is  so  common  in  these 
lesions  when  tliey  occur  in  variola.  The  vesicle  of  varicella,  as  a  rule,  is 
not  umbilicaled,  and  its  contents  but  rarely  become  pustular.  K  may 
be  surrounded  by  a  light  hmI  areola,  but  this  is  not  present  in  all  Ihe 
lesions.  The  usual  course  of  progression  in  Ihe  lesions  is  that  Ihe  vesicle 
flattens,  its  contents  are  dispersed  on  the  skin  or  absorbed,  and  a  small 
crust  is  formed,  which  finally  fatis  off,  leaving  the  skin  smooth  and  witli- 
out  a  scar.  Occasionally  a  scar  rcsulls  from  some  individual  lesion  in 
which  the  inflammatory  process  has  involved  the  deeper  layers  of  the 
skin.  The  efilorescence  is  irregular  and  general  in  its  distribulion,  the 
lesions  appearing  on  the  face  and  head,  in  our  experience  especially  behind 
the  ears,  on  the  body,  usually  first  on  the  back,  and  finally  on  the  extremi- 
ties. It  comes  out  in  successive  crops,  so  tliat  very  dim-rent  lesions  may 
be  found  on  the  skin  at  once,  representing  the  early  and  late  manifesta- 
tions of  tlie  efilorescence.  It,  however,  may  first  appear  in  the  throat 
but  is  not  so  often  seen  in  tliis  location  as  is  the  clllorescencc  of  scarlet  fever 
or  measles.  It  is  possible  that  the  efflorescence  always  appears  first  in 
the  Ihroal,  but  that  in  many  cases  it  is  not  seen  early  enough  to  be  n'cog- 
nized,  as  Ihe  mamfcslalions  are  very  evanescent. 

This  efflorescence  of  varicella  is  almost  the  only  one  which  is  charac- 
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terislic  of  a  specific  disease.  By  lliis  we  mean  lliat  while  a  vesicle  docs  not 
necessarily  allmv  us  lo  diagnoslicale  any  disease  ol'  Ihc  skin,  yet  when 
these  vtisick's  wilh  tiieir  areolte,  in  comhination  with  eonsliluLional  symp- 
toms, appear  in  groups  in  different  parts  of  llie  body,  there  is  no  other 
disease  wiiii  which  we  should  bo  likely  to  confound  il,  with  Ihe  exception 
of  variola,  vaccinia,  and  possibly  her]>es  zoster. 

The  temperature  in  varicella  is  in  most  cases  not  lii^h,  and  is  very 
irregular.  It  usually  rises  when  a  crop  of  lesions  of  any  considerable 
number  develops,  and  falls  again  at  the  outbreak. 
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Chart  2(i.  on  page  605,  shows  the  temperature  in  a  typical  case  of 
varicella  simplex. 

Diagnosis. — The  diapiosis  of  varicella  is  not  difficult  if  we  bear  in 
mind  the  cliaracteristics  of  the  diseases  wliich  il  is  most  apt  lo  simulate. 

J-'roni  Varioki. — In  dilferenlialing  it  from  variola  we  must  consider  the 
great  difference  in  the  rapidity  of  Ihe  development  of  Ihc  efllorescence  in 
the  two  diseases.  In  variola  il  is  essentially  slow,  in  varicella  U  is  char- 
acteristically quick.  The  papules  of  variola  are  hai-d  to  (he  touch,  those 
of  varicella  are  sort.  The  vesicle  of  variola,  as  a  rule,  is  umbilicated  and 
soon  becomes  a  pustule  ;  these  characteristics  are  absent  in  varicella. 
The  whole  course  of  variola  occupies  a  period  of  from  two  to  three 
weeks ;  the  course  of  varicella  is  much  shorter,  and  is  ofien  linuted  to 
one  week.  Finally,  the  severe  constitutional  symplonis  and  the  long 
prodromal  stage  in  variola  differ  essentially  from  the  tack  of  prodroniala 
and  the  mild  constitutional  symptoms  in  varicella. 

From   Vnccinia. — In  vaccinia  Ihe  slow  projrression  of  the  lesions  from 
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Prognosis. — The  prognosis  of  varicella  is  usually,  unless  the  above- 
mentioned  cornpHcalions  arise,  extremely  favorable.  Cases  occur  in  which 
the  prognosis  is  rendered  unfavorable  by  lack  of  proper  care  during  the 
convalescence,  resulting  in  broncho-pneumonia  and  other  diseases.  In 
some  cases  the  prognosis  is  rendered  unfavorable  by  tlie  anifiiiia  which 
is  apt  to  follow  an  attack  of  varicella,  ajid  is  at  times  pronounced. 

Treatment. — ^The  treatment  of  varicella  is  simply  synijitoinatii'.  The 
child  should  stay  in  the  house,  and  its  room  should  be  kept  at  an  even 
temperature.  The  diet  should  be  milk.  The  child  should  be  carefully 
watched  to  prevent  it  from  scratching,  as  lesions  deep  enough  to  produce 
scars  may  oflen  be  obviated  in  this  way.  This  treatment  should  be  con- 
tinued unlit  all  the  constitutional  symptoms  have  passed  away  and  the 
efflorescence  has  disappeared.  Complete  isolation  should,  if  possible,  be 
enforced,  a.s,  although  the  disease  is  usually  insignificant,  we  can  never  in 
the  beginning  determine  whether  or  not  a  lure  and  severe  case  is  about 
to  develop. 

These  ndes  for  treatment  are  precaulionar;-,  and  are  based  on  the 
supposition  that  a  child  who  has  had  a  constitutional  disease  of  this 
nature  must  be  more  sensitive  to  exposure  of  various  kinds.  As  it  is 
possible  in  some  cases  for  Ihe  kidney  to  be  all'ocled  in  the  later  stEiges  of 
the  disease,  just  as  it  is  in  scarlet  fever,  il  is  well  tu  guard  against  this 
complication  by  the  protection  of  the  skin  from  changes  of  temperature 
and  by  the  use  of  milk  as  a  diet.  In  a  considerable  number  of  cases, 
especially  in  young  children,  an  ana?niia  of  greater  or  less  degree  results 
from  the  disturbance  of  nutrition  which  so  odeii  accompanies  the  disease. 
In  these  cases  the  adnunistralion  of  snicharated  carbonate  of  iron  or  of 
tarlratc  of  iron  and  potash  is  indicated. 

The  following  case  represents  an  ordinarj'  attack  of  varicella.  A  boy 
was  brought  to  the  hospital  to  be  treated  for  a  supposed  cold.  On  ex- 
amination nothing  abnormal  was  found  except  the  lesiuns  shown  in  the 
throat  in  Plate  XL 

Tlie  longue  was  very  slightly  coated.     The  tonsils  were  not  enlarged.     The  mucous 

mPtnhrune  of  the  hard  and  of  th«  soil  palate  aof!  uT  Ihe  pharynx  was  3li|!;htly  hyper- 
Kmic.  On  the  upper  und  right  sidi?  of  Ihe  hard  psiaie  and  very  near  where  it  joined 
the  soft  palulc  were  two  smull  vesicles  stirroundeil  hy  distinci  red  areolip.  To  Ihe  left 
ftcd  below  Ihese  lesions  were  three  minute  macules,  two  of  whldi  had  almost  beounie 
papules. 

This  case  illustrates  very  well  Ihe  imporlanre  or  making  a  thorough  examination 
of  tlie  throat  in  children,  for  unless  Ihe  throat  hud  been  examined  this  child  would 
have  been  supposed  lo  have  had  a  cold  and  would  have  been  allowed  to  remain  in  the  clinio 
Uid  thus  spread  ibe  ronlagiura. 

The  following  case  illustrates  still  further  the  efflorescence  of  varicella 
when  at  its  height  and  on  the  second  day.  The  efflorescence  on  the 
back  is  shown  in  Plate  XI. 

A  girl  wa.t  attacked  with  headache  ami  malaise  in  the  morning.  In  Ihe  nlleruooii 
an  examinalioa  showed  an  efflorescence  in  the  throat,  but  there  wus  also  a  .well- mark <-d 
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vesicular  efnoivgrence  on  the  Iwck.  This  efllorestenft'  soon  began  lo  come  oul  in  cmps 
in  dilTcretit  pnrls  of  Ihe  IxHiy,  oii  thi'  limbs,  licliiiiil  Ihe  eiirs.  and  on  the  scalp.  There 
wcrp  also  a  few  ii'sioiisoii  Ihp  riici-.  On  Ihc  hackivereaniiiiibi'roriesiinis.  some  or  which 
were  simply  macules,  [irid  ugain  a  Few  of  the  mucules  hail  become  papules.      Ill  most 
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eases,  however.  Ihe  1e»Ionji  were  diatincUy  vesicular,  Viiryiii^  in  Iheir  contenla  tu  auch  a 
dpgree  Ihat  eomelimes  Ihey  had  a  pearly  whiip  Bppciir.inci'  and  n)fain  Ihf  yellowish 
color  or  a  vesicle  which  had  become  somewlial  pualiilar.  In  olher  places  Ihe  vesicles 
bad  broken  down  and  litlle  crusls  bad  formed  in  Iheir  centres,  which  were  somewhat 
indented.  On  pricking  one  of  Ihrse  vesicles  it  collupsed  and  was  emplied  ol'  iL^  entire 
contents,  showing  Ihnl  i(  was  unilocular.  The  vesicle  of  variola  when  pricked  in  this 
way  would  in  most  cases  be  only  partially  emptied,  showing  thai  it  was  mulliloculnr. 

The  lesions  of  varicella  are  well  represented  in  Fig.  128. 

This  child  WHS  bronjihl  froiri  Ihe  surgical  ward,  where  il  wa.'!  being  Ire.iled  wilh 
plaster- of- Paris  bandages  for  an  iixjurj'  lo  the  arm.  The  cfHoreseencc,  chielly  vi'siculnr 
in  (^h-d^a''ter,  fiisl  appeared  behind  the  ears.  The  whole  of  Ihe  child's  back  waa 
tliitkly  covered  wilh  Ihe  efllorescence.  The  lesinns  were  alsn  on  the  arms,  legs,  abdo- 
men, and  front  of  Ihe  chest.  They  also  appeared  on  the  chin,  lips,  face,  nose,  fore- 
head, and  scalp. 

The  piaster  bandage  was  removed,  as  a  Hied  bandage  should  never  be  used  during 
the  course  of  any  of  the  eruplive  diseases,  on'ing  to  the  probability  that  extensive 
ulceratiuDfl  will  develop  under  them. 

Tiio  foliow-ing  case  and  chart  are  illiistralive  nf  gangrenous  varicella: 
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A  child,  three  yeiirs  of  age.  was  brouttlit  lo  tlie  hnspital  with  Pott's  disease,  and 
with  a  paraplegia  arising  from  a  transverse  myelitis  caused  by  the  disease.      Nothing 
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Varicella  gnnHtifTit**, 

almaniial  was  fnuml  in  fcmnwtion  willi  llie  lutigs,  heart,  or  kidneys.  Utilil  tlie  child 
was  attacked  with  varioelln  the  lemperalure  was  usually  normal,  but  snmetiines  rose 
to  37,7°  C.  (!00°  v.),  and  occasionally  us  high  as  38,3=  C,  (lOI"  F.). 

Aliout  one  ni'inlh  bernre  enterinn  Ihi'  liospiUil  the  child  herame  restless,  un<l  his 
lenipeniturr,'  rosi;  inmewhnl.  On  Ihe  fnllowinif  day  Ihe  EVinptoius  bet^ame  mon- 
marked,  and  l\w  lenipprattire  "iiii  firand  in  tl)>-  evening  lo  be  39.4"  ('.  (|IW°  F.)  On 
this  day  ail  eCloreacenti!  of  varicella  appeared  on  his  skin.  During  the  Ibird  day  of 
hia  sickness  his  face  swelled,  and  in  Ibe  evening  his  temperature  was  found  lo  lie 
41.1°  ('.  (lOfi"  F.)-  The  vesii'uliir  efHoreecence  was  well  developed  on  his  trunk  and 
face  by  this  time.  Somewliut  liilrr  it  became  unlvi'rsal  and  iissumed  :i  piindenl  char- 
acter, eepccially  alinnt  llie  fare.  During'  thv  fourlh.  hfth,  and  sixth  (l:iy»  of  the  Hist- 
eiise  his  lemperaliire  viiiied  in  the  evening  fruin  Sfl"  C.  (102.2°  F.)  lo  Sil.i"  l\  (lU^" 
¥.).  On  the  seviinlli  day  nl'  llm  diseiise  all  the  sviiiploms  inereiisfd  in  s>'venly, 
and  the  leni|H'riiturc  was  round  to  be  41.1°  C.  (Ht6°  F.)  On  this  day  some  of  llif 
vesh'les  on  Hie  (hck  hail  becomi^  ulcers.  Nothing  abnormal  was  found  in  the  lungs. 
and  no  albumin  nr  I'lisls  in  tin-  urine.  \  psoas  abscess  developed  during  Ihe  ]>iii[rreBs 
of  the  viiricelbi.  The  ulcers  nu  lhi>  fice  extended  lo  such  a  degree  that  the  chibi  Insl 
the  si|;hl  of  one  id  ils  eyes.  Tlie  child  -i^nk  rapidly.  The  Ireatment,  whi'li  wus 
e:ssenliaMy  with  -ilininlanls,  failed  to  keep  up  ils  strengib,  anil  thr  biral  Irvalnieril  in 
(■i)nnec1i-ui  with  Ibi'  ey  pnived  Hutirniy  unaucce«ful 

The  rhild  rxnllnued  to  grow  weiikei',  uud  died  on  tbi-  thirtieth  day  rnini  Hie  lini'* 
wtii-n  the  first  syinplunis  of  the  varicellii  were  notirpd.      ,Vo  autopsy  wns  oblAined. 


DIPPERENTIAL    DIAGNOSIS   OF    THE    EXANTHEMATA. 

The  cliaraitt eristics  n(  this  group  ol"  exanlheniala  are  as  follows.  Iii 
none  of  thps.i  diseases  has  Uic  specilic  organism  beL-ii  rielcniiiiied.  Wliei'i 
it  ^liiill   liave  Iji'i'ii.  its  tli-terlioii  uill   otiabli-  lis  In  stali;  rietiiiitely  what 
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^^M         disease  wc  Iiuvl-  lu  deal  with,  and  even  in  Uil'  alypkul  cases  or  measles        H 
^^H         we  shall   be  able  lo  decide  wbelher  it  is  a  case  of  true  measles  or       H 
^^H         some  disease  stiili  as  rubella,  which  closely  simulates  its  irregular  forms.        ■ 
^^M         The  following  table  presents  the  chief  [loints  of  differential  diagnosis  in        1 
^^H          Die  exaritheiuala.                                                                                                             H 
^^1                                                                       TABLE  04.                                                                          1 

^1 

Scarlet  Terer. 

Hculn. 

RubrllB. 

VirfulB. 

VnriMflb.                 1 

^^^H            Ini'iibnlion  .... 
^^^B          Average 

4dHyH-2  wkf 
4  days. 

10  -U'dajF. 
10  days. 

21-24  davH. 
21  daj». " 

«-20  dsvB, 

12  dEtVB. 

15-17  ila*-B.              H 
17  ilay^.  ~                   H 

^^^H            I'mdniniintB  . . .  ■ 

Sdnyi. 

8d»}«. 

A  few  huUTS. 

Sdayx. 

A  ri.-w  huurs.              H 

^^^H           nfloriw-'L-ni'i!  . . . 

KrythciiiiL 

Pupillt^. 

Pujiulis. 

MnculM. 

PlIpulliH. 

Vesiplra. 
PiHlule*. 

J 

^^^H            Dnquaniation  . . 

Idtmellur. 

Furi\inu.«uiu. 

Lar^  cnute. 

Small  urusU.               1 

^^^H            Ooxnpltcatinn* 

Kidney. 

Enr. 

Kya. 
Lung. 

Liirynx. 
Lungs. 

1 

^^m                                    j     Ucnrt. 

TuberculoiU. 

1 

^^^^B          In  addition  to  Ihe  leading  points  which  are  indicated  in   the  table 
^^^^^    the  general  syinploiiis,  the  topogi'yphy,  and  the  temperaliiro  of   these 
^^H          diseases  disliiigiiish  them  from  each  other. 

^^H              The  slow  progressive  lievelopment  of  variola  is  very  distinct  from  the 
^^H          acute,  rapid  course  of  all   the  othere.     The  vomiting  and  sore  throat  of 
^^H          scarlet  fever  are  usually  quite  distinct  from  the  coryza,  la(;hr)'mation,  ajid 
^^H          cough  of  measles.     In  variola  the  rise  of  temperature  during  the   pro- 
^^H          dromal  stage,  its  decided  lesseniiLg  at  the  time  of  the  appearance  of  the 
^^M          efflorescence,  and  its  gradual  rise  again  during  the  stage  of  suppuration, 
^^H          are  very   distinct  from   the  sudden  rise  of  temperature  in  scarlet  fever 
^^H         during  the  prodromal  stage  and  up  to  the  height  of  the  efflorescence.     In 
^^H         like  manner  the  temperature  in  measles  differs  from  that  of  the  other 
^^H          diseases  in  its  sudden  rise  on  the  first  day  of  Ihe  prodromal  stage,  iu  its 
^^M         lessening  on  the  second  day,  and  in  its  rise  on  the  third  day  and  up  to 
^^H         the  height  of  the  efflorescence.     The  manner  of  the  decline  of  the  tcm- 
^^H          perature  differs  in  variola,  in  scariel  fever,  and  in  measles.    While  in  variola 
^^1        it  is  slow  and  prolonged,  in  scaHet  fever  it  is  rather  rapid,  although  it 
^^H         declines  by  lysis,  and  in  measles  the  fall  is  often  by  crisis.     In  contradis- 
^^H         tinction  to  variola,  scarlet  fever,  and  measles,  varicella  and  rubella  difler 
^^H         markedly  in  the  absence  of  a  prodromal  stage,  in  their  short  duration, 
^^H        and  in  their  evanescent  and  moderate  leniperal ure.     In  the  atypical  forms 
^^H        of  the  exanthemata  it  may  be  impossible  to  distinguish  between  measles 
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PAROTITIS. 

EiioLocr. — Parolitis  (mumps)  is  a  highly  infeclious  disease  which 
attacks  Uie  parotid  gland.  No  spetilii:  organism  has  been  determined. 
Its  period  of  incubation  is  usually  from  two  to  three  weeks,  but  cases  in 
which  the  period  was  only  three  or  four  days  have  been  reported.  It  is 
exceedingly  rare  in  infancy,  but  Demnie  has  reported  a  tase  in  an  infant  of 
three  weeks.     It  is  most  common  between  tiie  ages  of  four  and  fourteen. 

SvjHTOMs. — The  onset  of  the  attack  is  usually  accompanied  by  a 
sense  of  chilliness,  a  rise  of  temperature,  and  a  sensation  of  stiffness  and 
tenilerness  about  the  jaws.  This  is  succeeded  by  a  swelling  in  the  region 
of  the  parolid  gland,  which  becomes  enlarged  and  lender,  rendering  deg- 
lutition difficult  and  often  very  painful.  The  disease  begins  on  one  side, 
but  the  other  gland  is  usually  involved  in  a  day  or  two.  The  infeclion  is 
sometimes  confined  to  the  submaxillarj-  glands  on  one  or  both  sides. 

The  duration  of  an  attack  of  parotitis  is  from  a  few  days  to  a  week, 
but  tlie  infection  may  last  for  t\vo  or  three  weeks,  and  it  has  been  stated 
in  some  cases  to  antedate  the  appearance  of  the  glandular  enlargement. 
In  boys  at  the  age  of  puberty  the  complication  of  orchilis  at  times  arises, 

Although  the  symptoms  of  parotitis  are  commonly  very  mild,  un- 
usual cases  sometimes  occur  in  which  the  children  are  quite  sick,  and 
there  have  been  instances  in  which  the  orchitis  was  of  so  high  a  grade 
that  acute  delirium  supervened,  and  in  one  case  reported  by  Dukes  the 
boy  fainted  when  the  orchilis  began.  Exceptionally,  some  cases  of  paro- 
titis are  marked  by  general  malaise  with  little  or  no  pain.  Nephritis, 
facial  paralysis,  deafness  of  sudden  onset  and  permanent,  suppuration  of 
the  parotid  gland,  pneumonia,  endocarditis,  pericarditis,  and  meningitis 
are  rare  complications  or  sequelse  of  mumps. 

Diagnosis. — II  is  sometimes  diffli-nlt  to  dillereiitiate  parotitis  from  a 
simple  n  on -infectious  enlargement  of  the  par-itid  gland  or  of  the  glands 
in  its  neighborhood.  When  the  parotid  gland  is  enlarged  it  usually  shows 
a  charac  tens  lie  swelling  under  and  behind  the  lobe  of  the  ear,  so  that  the 
lobe  is  pushed  somewhat  upward  and  forward.  This  swelling  increases 
rapidly,  is  ver>'  tender,  is  not  especially  reddened,  does  not  flucluale,  and 
is  accompanied  by  conslitulional  symptoms.  The  diagnosis  is  readily 
made  if  after  a  few  days  the  unilateral  swelling  is  followed  by  corre- 
sponding symptoms  on  the  opposite  side. 

Tbeatment. — There  is  no  especial  treatment  lor  the  disease,  as  it  is 
self-limited  and  runs  a  definite  course.  The  children  should  be  carefully 
isolated,  in  order  that  there  may  be  no  further  spread  of  the  affection. 
If  the  isolation  is  to  be  continued  until  all  danger  of  infection  has  passed, 
it  should  be  maintained  in  ordinary  cases  for  three  weeks  from  the  onset, 
or,  in  prolonged  cases,  until  ten  days  or  two  weeks  alter  the  disappear- 
ance of  the  swelling.  As  deglutition  is  painful,  the  diet  is  usually  milk 
and  soups.     The  patients  should  be  careftiily  pmlected  from  exposure, 
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DISEASES  OF  THE  MOUTH. 

NoMENfLATUBE, — Much  confusioii  exists  as  lo  Hie  nonieiiclat ure  of  dis- 
eases of  llie  nioulh.  A  ^eat  variely  of  tianies  has  heen  uswt  by  uilTerenl 
aiilhors  to  describe  liie  same  disease,  sn  lliat  at  times  it  is  t|iiite  dillieull 
for  one  investi^lor  lo  compare  liis  work  with  that  of  anotber.  Such 
terms  as  "  canker"  and  "  aphthte"  are  so  commonly  nsed  fur  almost  any 
morbid  condition  of  liie  mueoiis  membrane  of  the  mouth  thai  tliey  have 
ceast'd  to  convey  any  definite  idea. 

Diseases  of  the  nirinlh  occur  more  frequently  and  in  mueli  ^'aler 
variely  in  infancy  and  In  early  cliildhooil  tlian  at  any  later  |jerii>d  of  life. 
This  depends  parliy  on  the  anatomical  conditions  at  different  periods  of 
development  and  partly  on  llie  external  inthiejices  which  are  brouj^'bt  to 
bear  upon  tlie  buccal  niucnus  niL-nibrane.  During  the  first  tlii>'f.'  or  four 
months  of  life  the  function  of  the  salivai-y  ^luiids  is  not  developed,  and 
the  How  of  saliva  is  hisignjficant.  This  laik  of  saliva  allows  Ilic  mneons 
meiiilirane  of  Ihe  nioulh  to  be  dry  hi  couiparison  with  thai  til'  the  older 
subject.  Even  after  the  saliva  is  secreted  the  iniant  is  more  apt  under 
certain  conditions  to  let  it  flow  from  the  inonlli  than  lo  swallow  it.  su 
thai  the  mucous  membrane  of  the  lips  and  mouth  may  iiresent  a  dill'erent 
appearance  in  young  infants,  when  they  are  attacked  by  various  morbid 
processes,  from  that  seen  at  a  later  period  of  develo|inif  ril.  We  must 
also  remember  that  the  salivary  glands  in  addition  to  tlieir  especial  tunc- 
tion  are  excretory  orjians,  and  that  siUjslances  which  are  absorlied  by  ttie 
stojiiaeh  may  be  eliminated  by  the  mouth  and  in  this  way  become  sources 
of  irritation  and  disease  in  the  latter.  The  mucous  membrane  of  the 
mouth  during  almost  the  whole  period  of  infancy  is  subject  to  exlenial 
sources  of  irritation  to  which  older  childn^n.  as  a  nile,  are  not  lial)ln. 
Thus,  during  IIk-  lirsl  ycarlbe  mucous  itiembrane  is  subjected  to  more  or 
less  nieciianical  irrilatiuu  tlirough  the  mechanism  of  sucking.  At  Ihi? 
period,  also  it  is  very  common  for  foreign  orKainsnis  to  be  introduced  into 
the  ninulh  by  mcrrus  of  the  finpers  oillier  of  Ihe  irifanl  itself  iir  of  ils  nl- 
teiidanl.  It  is  not  surprising,  therefore,  that  we  should  meet  with  a  great 
variety  of  pathological  conditions  in  the  mouth  in  infancy. 
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The  organisms  which  occur  in  the  mouth  are  so  numerous  that  very 
few  of  them  liave  as  yet  bi-eti  dilTerenliatud  in  surh  a  way  that  lljey  can 
be  known  as  the  cause  of  the  spedfic  diseat^ii  in  vvlijch  tliey  are  often 
found.  We  L-annot,  thereforo,  al  the  present  lime  describe  the  various 
(fiscasi-s  of  the  mouth  under  tln'ir  proper  t'liological  headings,  and  we  an- 
forced  lu  adopt  provisionally  the  name  of  the  patholugicai  lesion  which 
exists  ill  them. 

In  almost  every  disease  of  the  mouth  which  occurs  in  infants  and  in 
young  cliildren  there  is  a  coexisting  inllajimiation  of  the  mucous  mem- 
brane. This  inflammation  may  at  Umes  be  very  mild  and  often  diHicult 
to  detecl  as  such,  bul  it  still  presents  a  recognizalile  pathological  condi- 
lion.  This  inllanunatory  condition,  although  not  necessarily  preceding  the 
various  diseases,  yet  in  a  large  number  of  cases  either  exisis  as  a  basis  on 
wiiich  the  disease  develops,  or  so  closely  accompanies  it  that  the  general 
name  ttomalitU  (innamniation  of  the  nmcous  membrane  of  the  mouth) 
seems  to  be  a  proper  term  to  use  in  connection  with  all  these  dLseases, 

Under  the  general  heading  stomalitis  wo  can  speak  of  most  of  the 
hnportant  diseases  wJiicli  aO'ecl  the  mucous  membrane  of  the  mouth  in 
infancy  and  early  childliond.  These  diseases  may  be  divided  into  four 
general  headings,  according  to  Ihe  character  of  Ihe  lesions  which  occur  in 
them. 

The  following  table  represenis  the  provisiorjal  nomenclature  of  dis- 
eases of  the  mouth  adopted  by  the  American  Pediatric  Society.  Although 
its  basis  is  in  pari  pathological  and  hi  part  etiological,  it  offers  a  very  con- 
venient dassi  Real  ion  of  the  types  of  stomatilis  one  mecis  wilh  clinically. 
H'e  are  much  indebted  to  Forchheinier  tor  his  valuable  work  on  this 
subject : 
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In  accordance  with  this  table  the  four  general  names  which  cover  all 
these  diseases  are  siomalllis  calarrhalis,  aio)iuilUin  herjjetica,  utovtatitin  ulcer- 
osa, and  aiomalitis  mi/cetoffendica. 


STOUAirns  catarrh  aus. 

StomatitiH  Simplex. — The  fonn  of  stomatitis  falarrhalls  which  is 
called  tlie  si/iyj/c  or  erythmmhug  form  is  commonly  seen  in  young  infants 
as  a  hypeneniic  condition  of  the  blood-vessels,  causing  diffuse  redness  of 
the  whole  buccal  mucous  membrane.  This  erythematous  form  is  so 
common  and  so  entirely  without  clinical  signiilcaiice  that  it  may  be  con- 
sidered as  physiological  and  need  only  be  referred  to. 

Stomatitis  Bxanthematica. — The  second  form,  which  is  called  ex- 
anthemalivu,  is  the  condition  of  the  mucous  membrane  which  occurs 
secondarily  to  the  exanthemata,  and  has  already  been  described  in  con- 
nection witli  these  diseases.     It  therefore  need  not  be  spoken  of  again. 

Stomatitis  Traumatica. — The  third  form,  whicli  is  called  franmutica, 
is  the  one  which  i-epresents  the  characteristic  stomatitis  catarrhalis.  The 
causes  of  the  trautnatie  form  of  stomatitis  caljirrhalis  are  verj'  nmnerous, 
Tliey  may  be  mechanical,  thermal,  or  chemical. 

Mecbamcal. — Among  the  most  common  mectianical  causes  may  be 
cited  the  irritation  produced  by  rubber  nipples,  too  vigorous  cleansing  of 
the  mouth,  injudicious  rubbing  of  the  gums  during  dentition,  and  local 
irritation  from  a  tooth. 

Tiicrmal. — The  thennal  form  of  tramnalism  may  result  from  the  admin- 
istration of  food  which  is  too  hot. 

C/irmieal. — The  chemical  irritation  may  arise  in  various  ways,  as  from 
lack  of  cleanliness  in  the  mouth,  with  its  resulting  fermentation,  and  from 
the  elimination  of  irritating  products  from  the  glands  apparently  con- 
nected in  some  way  with  disturbance  in  the  gastro-enterie  tracL 

It  is  probable  also  that  various  forms  of  bacteria  or  their  products 
may  cause  both  mectianical  and  chemical  irritation  of  the  buccal  mucous 
membrane.  Our  knowledge  of  the  bacteriology  of  the  mouth  is  as  yet, 
however,  so  limited  that  we  can  scarcely  undertake  to  describe  the  relation 
between  special  forms  of  bacteria  and  special  lesions  of  Ihe  mucous 
mendjrane. 

Pathology,  Anatomy,  and  Symptoms. — As  the  lesions  which  are  seen  in 
the  month  of  an  infant  with  stomatitis  catarrhalis  during  life  almost  en- 
tirely disappear  at  death,  and  as  very  few  post-mortem  examinalions  have 
been  made  of  these  lesions,  we  can  speak  of  the  pathological  anatomy 
and  symptoms  of  this  disease  together. 

The  lesion  is  essentially  an  inOanimatory  one,  and  occurs  in  dillerenl 
grades.  On  examining  the  mucous  membrane  in  these  cases  it  is  seen 
that  the  entire  lining  of  the  mouth  is  intensely  reddened,  that  Ihe  tetn- 
peraturo  of  the  mouth  is  increased,  thai  there  is  usually  a  certain  amount 
of  swelling,  and  that,  although  the  mucous  membrane  may  be  dry  under 
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certain  c  ire  urns  tauces.  especially  al  ftrsl,  yet,  as  a  rule,  there  is  laler 
a  hjiiersecrelion  of  miiciiB  and  saliva.  The  blood-vessels  are  so  dis- 
tended and  Iheir  walls  so  weak  (hat  the  slightest  tratimalism  may  cause 
thoir  nipliirt;,  and  the  saliva  is  fn'qiieritly  mixed  with  a  litDe  hlund.  In 
older  childriTi  liie  mucous  rm-mbnuti,'  may  W  considerably  swulleii,  espe- 
cially behind  the  incisor  teeth.  In  addition  to  Uiis  general  condition  or 
the  mucous  meuibraiie  of  the  nionlh,  id  tirnt-s  Hie  lijis  are  found  lo  b<? 
swollen  and  much  reddened.  The  surface  of  Ihe  mucous  membrane 
shows  a  number  of  small  round  prominences,  which  are  the  muciparous 
follicles.  If  complete  occlusinii  of  Ihe  ducts  fif  these  follicles  occurs,  great 
dilatation  of  the  gland  will  lake  place,  and  a  cysl  may  he  formed.  Tlii'i, 
however,  is  a  compai^atively  rare  complication.  In  connection  with  the 
disturbance  of  the  glands  in  the  mouth  the  lymphatic  glaiids  are  usually 
involved  secondarily. 

When  the  catarrhal  condition  is  at  its  height  the  mucous  membrane  is 
so  vulnerable  that  even  slight  Iraurnatisms  may  cause  abrasions.  The 
most  marked  symptom  of  stomalilis  i.s  pain.  The  infant  is  restless, 
usually  has  a  heightened  temperature,  and  refuses  lo  take  its  nourish- 
ment. The  saliva  is  acid  in  its  reaction,  and  when  secreted  in  large 
quantities  flows  out  of  the  mouth  upon  the  chin  and  neck,  sometimes 
causing  considerable  irritation.  The  tongue  is  dry  and  white  al  Ih-wl,  then 
becomes  of  a  grayish  color,  and  as  the  secretion  of  saliva  increases  the 
coating  of  the  tongue  is  washed  olT  and  lis  surface  becomes  red, 

Paoiisosis. — ^The  pni^iosis  of  slomulilis  catarrlialia  is.  as  a  rule,  good. 
Although  the  disease  does  not  run  a  definite  course,  yet  in  most  cases 
after  a  few  days  the  pathological  condilion  improves  and  the  symptoms 
grow  less  severe.  The  course  of  llie  disease  is,  liowever,  oJlcn  lengthened 
by  the  secondarj'  conditions  which  arise  from  the  gastric  disturbances. 
which  may  be  caused  by  swallowiftg  the  irritating  secretions  of  the  luouth. 
Ill  weak,  poorly  nourished  infants  who  refuse  to  nurse  or  to  lake  the  food 
which  is  given  them,  serious  results  may  arise  from  a  lack  of  sidtieienl 
nourishment,  so  that  in  these  cases  the  prognosis  is  always  grave.  In 
older  children  Ihe  prognosis  is  very  good. 

Treatment. — Although  stomatitis  calarrhalis  may  run  a  favorable 
course  without  any  treatment  whatever,  yet  there  are  so  many  causes 
which  may  prolong  its  course  or  give  rise  to  secondarj'  afTeclions  that  it 
is  exceedingly  important  lo  treat  the  disease  al  mice.  The  uidicalions 
for  treatment  are  to  relieve  the  pain  and  lo  allay  the  irritation  of  the 
mucous  membrane  so  that  a  siifTicienl  amount  of  nourishment  may  be 
taken  by  the  infant  to  prevent  it  from  being  hapued  by  a  lack  of  nourish- 
ment or  by  a  secondarj'  disturbance  of  the  gaslro-enleric  tract.  If  the 
cause  can  be  ascertained,  it  should  he  removed  al  oiiee.  The  local  appli- 
cation of  a  one  to  two  per  cent,  cold  solution  of  bicarbonate  op  borate  of 
sodium  in  distilled  water  is  indicated.  This  solution  should  be  used  verj- 
gently  every  half-hour  when  tlie  infant  ia  awake,  by  means  of  a  dmpper. 
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arid  occasionally  on  a  clean  swab  of  ahsorbenl  cotton.  The  inrant  should 
be  systematically  fed  at  re^'ular  intervals,  whether  it  resists  or  not;  and 
if  it.  is  not  being  nursed  or  will  not  suck  from  the  nipple,  a  careftUly 
inodilied  milk  at  a  tempt-rdture  of  about  32.2'"  C.  {90"  F.)  should  h<:  ad- 
ministered with  a  spoon  or  di-opper.  ThL>rt!  is  no  necessity  for  fiiving  any 
drug  iiilerually  in  this  disease. 

When  Hie  stoinafilis  proves  to  be  intractablo  and  lasts  for  more  than 
lliree  or  four  days,  llic  nionlli  can  be  gently  touched  with  a  cotton  swab 
wet  with  a  one  per  cent,  solution  of  nitrate  of  silver,  Tliis  should  be 
done  once  a  day,  and  llie  mouth  washed  carefully  with  cold  sterilized 
water  aJlw  the  application. 

When  tliere  are  any  abrasions  whieh  show  a  tendency  to  extend  or  to 
form  an  ulcer,  they  sliould  be  touched  with  a  little  nitrate  of  silver  nielleil 
on  the  end  of  a  silver  probe.  These  abrasions  are  ojlen  so  ])ninful  that  in 
themselves  they  may  prevent  the  child  from  taking  its  food,  and  after  they 
have  been  treated  with  the  nitrate  of  silver  the  child  will  often  again  lake  its 
nourishment  readily.     The  following  case  represents  stomatitis  catarrhalis  ; 

An  iufanl,  six  inunliis  ulil.  vtas  rcporteil  to  haw  bten  alwaytt  lieatlhy,  nnd  Id  liuve 
been  imrsi^d  by  lis  uiuUifr,  It  cut  its  lirsl  Iciolh,  a  miildlc  tower  indsnr.  when  it  was 
lire  moiillis  old.  Nothing  ulitiorriiiil  w.is  [lotii'ed  about  the  iiifant  uijIlI  it  tinciime  fi'i't- 
ful,  restless.  Iiml  a  hei|;lilen<'ii  leiii|ierittun:  of  al>oul  38.8°  C.  (102"  K.),  and  voniiled 
ofuasionally.  Allhougli  it  iJid  not  fry  a  yreat  di^al,  it  frequfnlly  whijnpered.  as  thouch 
ill  pain,  and  kept  putting  its  lingers  to  its  moutb.  A  tew  days  later  it  refused  to  nui^e. 
When  it  w:is  put  to  the  bren.st  it  nppeured  lo  be  hungry  and  would  take  hold  of  the 
nipplo  vijfiiroM.siy,  liut  iinniBdialclT  anerw.irds  would  draw  Us  head  away,  ^la  though 
sui'llilit'  llic  nipple  i-aused  pain. 

A  pbysiial  ejiHmiiiiilion  showed  nothing  abnorniiii  excepi  in  Ihi-  mouth.  The 
iiiiicons  niembrane  of  (lie  nioiilh,  longue,  iind  giini^  wa^  ri-ddr'iied.  and  sir.all  niisi'd 
spots  were  seen  corresponding  lo  the  posilions  iif  the  timcip»ri>us  gland.s.  The  niucous 
iiieruliraijc  of  the  tongue  and  lipa  vtn^  somewhat  swullen  and  hot,  and  evidently  sensi- 
tive tu  llie  touch.  Where  Ihe  toolh  touched  the  longue  the  iiillatiirnalory  condition  was 
esperially  marlied.  and  it  wus  possible  llmt  the  sharp  edge  of  Ihe  toolh  waa  Ibe  originaJ 
slarlinj^-point  of  Ihe  general  influminatiou. 

In  the  above  case  the  indications  were  for  active  treatment,  as  the  infant 
was  losing  in  weight  from  lack  of  sufficient  nourishment.  When  the 
moulh  Ls  in  this  cundjlion  there  is  also  a  great  liability  In  ullier  diseases 
being  hnplanted  upon  it,  as  the  inncous  nieiiibrane  is  very  vulnerable  when 
a  pronounced  stomatitis  catarrhalis  is  preaeid.  The  saliva  llows  from  the 
month  in  such  (|uantities  anrl  is  so  irritating  llial  an  eczenialous  condition 
is  likely  to  be  produced  on  the  chin.  The  following  prescription  will  be 
found  useful  in  sucli  cases  : 
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This  should  be  applied  every  hour  while  the  child  is  awake.  The 
chin  should  freipifntly  he  dried  jjenlly  and  a  httle  vaseline  applied  if  there 
is  any  eczema.  IT  Uie  infant  is  unwilling  to  nurse  because  of  the  stoma- 
titis, the  milk  should  be  given  by  means  of  a  dropper  regularly  every  two 
hours  until  il  will  a^ain  take  the  breast.  Improvement  should  be  ex- 
pected within  four  or  live  days. 


STOMATTTIS   HERPETICA. 

The  name  hcrpetica  lias  been  adopted  for  the  next  form  of  stomatitis, 
because  it  seems  to  represent  most  nearly  the  lesion  which  is  seen  on  the 
mucous  membrane,  although  it  is  nut  deliuitely  settled  that  it  is  a  true 
herpes. 

The  disease  consists  of  a  catarrhal  stomatitis  in  the  course  of  which 
certain  lesions  resembling  sub-cpilheiial  vosiijles  surrounded  by  areola 
occur  irregularly  and  in  diilerent  parts  of  the  entire  buccal  cavity.  This 
form  of  stomatitis  has  usually  been  known  as  stomal itis  aphthosa  (dipDa,  an 
eruption  or  ulceration).  This  name  was  given  lo  il  by  Bohn  as  distinctive 
li-om  the  otiier  forms  of  stomatitis,  but  il  does  not  represent  the  alFection 
especially  well. 

Etiologv. — As  a  rule,  when  the  mucous  membrane  of  the  infant's 
mouth  is  in  a  normal  condition  it  is  not  readily  afl'ecled  by  the  various 
irritants  which  produce  its  special  dLseases.  When  a  catarrhal  condition 
is  present  the  mucous  membmne  becomes  more  vulnerable  and  the  various 
diseases  have  an  opportunity  to  develop.  This  apparently  is  illustrated 
in  the  case  of  stomatitis  heqjetica,  in  conjunction  with  which  alVection  a 
catarrhal  stomatitis  is  always  found.  No  cause,  either  local  or  general, 
has  as  yet  been  determined  for  this  disease.  Various  inicro-oi^anisms 
have  been  observed  in  tlie  mouth  when  it  is  affected  by  stomatitis  her- 
petica,  but  no  actual  connection  has  been  discovered  between  them  and 
the  disease.  This  affection  may  be  found  associated  with  a  tuuiUjer  of 
other  diseases,  but  usually  occurs  alone.  It  does  not  seem  to  be  con- 
tagious, nor  to  be  especially  connected  with  disc-ases  of  the  gastro-enteric 
tract  or  with  dentition,  although  it  very  commonly  occurs  during  the 
dental  period.  It  appears  to  be  the  result  of  certain  deleterious  influences 
which  act  upon  the  nerve-centres  and  pmduce  an  herpetic  efflorescence 
on  the  mucous  membrane  which  corresponds  closely  to  llial  which  is 
seen  in  herpes  on  tlie  skm. 

Pathological  Anatomy  and  .Stmptohs. — In  addition  to  the  usual  lesions 
ofa  slomalilis  calarrhalis, spols,  not  necessanly  symmetrical  or  unilateral, 
of  different  sizes  and  of  dilferent  shades  of  white  or  grayish  while,  appear 
in  various  parts  of  the  mouth,  especially  on  the  inner  surface  of  the  lip,  on 
the  side  and  under  surface  of  the  tongue,  and  on  the  gums.  These  lesions 
do  not  afl'ect  the  follicles  of  the  mouth,  and  the  efflorescence  cannot  be 
called  follicular,  as  il  is  closely  connected  with  the  muciparous  glands. 
The  lesions  make  their  appearance  with  great  rapidity,  and  develop  very 
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quickly  from  a  macule  into  what  is  supposed  to  be  a  vesicle.  The  action 
of  the  secrefions  of  ttie  mouth  upon  these  lesions  necessarily  prevents 
[hem  from  having  the  same  definite  appearance  that  they  would  present 
on  the  skin.  The  course  of  tlic  disease  so  strongly  simulates  that  of 
herpes  that  at  present  it  would  seem  wise  to  consider  the  efHoreseenrf 
herpetic. 

The  general  appearance  of  the  effloresi  ence  when  at  its  height  is  that 
of  a  sub-epittielial  vesicle,  somewliat  glislening,  of  a  whitish^ray  color, 
and  surrounded  by  a  red  areola.  The  lesions  may  be  only  a  few  in 
number,  scattered  irregularly  over  the  parts  of  the  mucous  membrane 
which  weliave  already  described.  At  times,  however,  the  efflorescence  is 
very  diffuse,  sometimes  appearing  as  minute  grsyish  points,  which  may 
become  much  larger  and  cover  the  mucous  membi-ane  so  thickly  as 
almost  to  simulate  a  false  membrane.  In  a  still  later  stage  of  the  disease 
these  lesions  may  break  down  and  form  small  superficial  ulcers. 

An  infant  or  young  child  affected  by  stomatitis  herjietica  presents  a 
very  characteristic  appearance.  U  looks  dull  and  apathetic,  and  wishes 
to  lie  quietly  in  bed.  It  usually  has  a  heightened  temperature,  and  evi- 
dently suffers  from  pain  and  heat  in  its  mouth.  The  saliva  Hows  from 
the  mouth  in  large  quantities,  and  often  imtates  the  eliin  and  neck  to  such 
an  extent  that  an  eczematous  condition  resulls.  The  child  refuses  to  take 
its  nourishment,  and  is  very  fretful  and  restless.  These  symptoms  con- 
tinue for  four  or  five  days  or  a  week,  and  sometimes  extend  over  a  period 
of  two  weeks,  the  disease  then  disappearing  of  itself;  in  fact,  it  appears 
to  be  self-limited.  Unless  the  lesions  of  stomatitis  herpelica  are  compli- 
cated by  thofie  of  stomatitis  ulcerosa,  the  saliva  is  never  fetid. 

Prognosis. — The  prognosis  of  stomatitis  herpetica  is  ver)'  favorable, 
although  infection  from  other  dfeeasE-s  may  take  place.  This  latter  occur- 
rence Ls,  however,  exceedingly  rare.  Relapses  are  verj'  uncommon  in 
this  fonn  of  stomatitis,  and  the  lesions  usually  heal  readily. 

Theatment. — There  is  no  internal  treatment  which  is  of  certain  benefit 
in  this  disease.  The  indications  for  treatment  are  to  allay  the  irritation  of 
the  mucous  membrane  and  to  prevent  its  infeclion  by  some  oliier  poison. 
The  mouth  in  general  should  be  treated  as  has  just  been  recommended 
in  the  case  of  stomatitis  catarrhalis.  .-Ys  a  rule,  very  little  Ireatmenl  is 
necessary  beyond  occasionally  cleansing  the  mouth  with  the  solution 
(Prescription  43,  page  61 7)  already  mentioned.  The  ulcers  which  do  not 
heal  readily  can  be  touched  with  nitrate  of  silver.  The  feeding  should  be 
at  regular  intervals  and  if  necessary  forced. 

Plate  Xll.,  facing  pnge  61S.  rt-presenlB  slonintilia  lierpetira  ill  u  bny  four  yeai's 
old.  Ho  w.is  ppiTr.'i'U)'  well  uiilil  Iwu  days  previous  lo  thu  appearance  shown  in  tin' 
plale  ;  he  then  begun  lo  lie  revensh,  was  restless  at  nighl.  rerused  (o  like  his  food, 
and  seemed  quite  sick.  Un  lli^  following  duy  the  entire  mucous  membrane  of  the 
mouth  was  round  to  be  ulTeeled  with  alomalitis  calarrlialis,  and  somewhat  later  the 
herpetic  form  or  elonialilis,  Ihc  lesions  ut  which  are  shown  in  Ibe  pl&tc. 


620 


PEUIATHR-S 


Oa  drawing  down  the  lower  lip  on  the  right  side  a  number  of  small  Eravish'White 
spols  surrounded  by  a  somewhat  deeper,  reddened  mucous  memhr-ine  were  seen.  At 
a  litUe  distance  from  them,  on  the  left  side  of  the  lip.  close  to  the  gum.  was  appar- 
ently a  Bub-epithelial  vesicle.  On  Ihc  inner  side  of  the  lower  jcuni  one  of  Ihfsc  vesicles 
had  broken  down,  and  a  small  sup<irticial  ulfer  covered  wilh  a  pniyish- while  (<viidution 
wah  seen.  There  were  also  le.sinns  of  Ihii  same  vi'sicninr  character  along  the  K-lt  eilge 
of  the  tiing-ue.  The  entire  inncoua  uir-nibrane  of  the  nioulh  was  inlensely  reddeueil, 
and  the  case  illuslratrd  storaalitis  calarrhalis  a.«  wrii  as  stomatitis  herpetica. 

The  child  absolulely  refused  to  take  food,  and  so  it  had  to  be  forced  upon  him. 
In  a  fL'w  days  the  more  sfivere  stage  of  Ihc  disea.se  passed  away  and  he  took  his  food. 
The  Ire.itinent  wb-i  to  bathe  Ihe  inflamed  inucouH  niembrane  with  cold  sterilised  water, 
and  small  quantities  of  an  alkaline  modilied  milk  were  given  tii  him.  As  Ihla  child 
appeared  lying  with  his  eyi's  half  dosed,  wilh  llushed  cheeks,  in  an  apalhelic  con- 
dition, occasionally  whimpering  .is  if  in  pain,  ami  wilh  the  saliva  flowing  conliii- 
nouslj  from  his  nioulh  on  llie  pillow,  one  could  readily  diagnosticate  Ihe  disease 
slomatilis.  When,  in  addition,  Ihe  rhdraclerislic  lesions  of  (he  mucous  membrane 
irregularly  distributed  Ihronghont  the  buccal  cavity  are  noticed,  and  no  evidence  of  a 
membranous  exudalion  cjin  be  found,  there  need  be  no  doubt  as  to  the  diagnosis.  In- 
lernal  remedies  are  not  needed  in  a  case  of  tbi>i  kind.  Chlorate  of  potassium,  wliich 
is  so  commonly  used  in  all  diseases  of  the  nioulh,  is  not  indicated  in  the  forms  of 
Btomalitis  which  have  just  been  described. 

In  connection  with  this  form  of  stomatitis  may  he  mentioned  certain 
lesions  occurring  in  tlie  moullis  of  new-bom  iiifanb:;  wliiili  have  been 
called  B&hiar^n  aphthce.  These  lesions  nonsiiit  of  small  superlicial  ulcers 
usually  having  a  grayish  coating;,  and  appearing  on  the  posterior  part  of 
llio  hard  palatu  and  un  the  soli  pidiite.  They  are  now  supposed  not  to 
ropresuiit  a  specilic  disease,  but  to  be  the  result  of  IrauniaUsni,  such  as 
may  arise  from  a  badly-shaped  rubber  nipple  nr  irum  imdue  violence  in 
washing  llie  nioulh. 

They  are  to  be  Irealed  as  any  local  irrilalions  of  tlie  month  should 
be, — namely,  by  removing  Ihe  cause,  applying  a  solution  of  bicarbonate 
of  sodium,  and,  if  necessary,  touching  Ihera  with  nitrate  of  silver. 

STOMATrnS   ■DLOEHOSA. 

By  stomatitis  ulcerosa  we  mean  a  peculiai'  palhnlogical  p^o^ess  of  the 
mucous  membrane  of  the  inontli  occurring  only  when  there  are  teeth 
and  affecting  Uie  gums  around  the  teeth. 

Etiolo'^V- — This  afl'cclion  of  the  month  may  occur  in  Ihe  course  of  a 
number  of  diseas>-s,  notably  in  scorbutus.  It  may  also  be  produced  by 
the  internal  administration  of  such  mineral  poisons  as  arsenic,  lead,  or 
mercury.  Occasionally  it  may  occur  as  a  local  affection  wilhotil  known 
cause,  but  it  is  probably  j)rodueed  by  Ihe  irritation  of  some  form  of  micro- 
organism not  yet  detennined,  altliough  the  pyogenic  bacteria  are  very 
commonly  present. 

The  most  common  fonn  of  stomatilis  ulcerosa  produced  by  Ihe  mineral 
poisons  is  tliat  which  is  seen  in  connedion  with  mercurial  salivation. 

As  in  the  other  fonns  of  stomatitis,  it  is  probable  that  the  mucous 
membrane  is  first  affected  by  a  catarrhal  process  which  renders  it  viil- 
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nerable  fo  the  special  ipritalion  which  produces  stomatitis  ulcerosa.  This 
preceding  stomatitis  eatarrhalis  may  be  produced  directly  by  local  irri- 
tation ill  the  mouth  itself,  or  may  be  the  result  of  some  disturbance  of 
the  general  system.  For  this  reason  stomatitis  ulcerosa,  as  a  rule,  does 
not  affect  jirimarily  a  healthy  individual.  Thus  a  poorly  nourished  child, 
and  one  wliose  inoulh  is  not  properly  eared  for,  will  be  more  apt  to  have 
tills  disease  develop  tlian  one  who  is  correctly  led  and  whose  mouth  is 
clean. 

Pathological  Anatomy. — ^The  pathological  condilian  is  nue  of  necru- 
biosis ;  that  is,  there  is  softening  as  well  as  death  of  the  tissues.  The 
disease,  a  It  ho  ugli  starling  in  the  mucous  membrane,  may  extend  to  the  peri- 
osteum, and  even  produce  necrosis  of  the  borte.  It  begins  at  the  free  border 
of  the  giuns,  and  can  extend  in  all  directions,  but  it  never  passes  beyond 
the  mucous  membrane  of  the  inoutli.  The  solleninii;  of  the  tissue  not  only 
changes  its  consistency  but  also  reiidei's  it  more  movable,  and  in  this  way 
tile  gums  at  times  become  so  swollen  and  loosened  that  they  may  entirely 
cover  the  teeth. 

Symptoms. — .Stomatitis  ulcerosa  is  usually  preceded  by  moderate  consti- 
tutional symptoms,  such  as  fever,  loss  of  appetite,  and  fretfulness.  The 
mucous  membrane  of  the  gums  at  the  free  mai^in  of  tlie  teeth  becomes 
redtlened  and  soon  begins  to  .swell.  The  nonnal  curve  of  the  gum  be- 
comes almost  a  straight  line  and  covers  the  lower  part  of  the  teeth.  The 
gums  in  the  space  between  tJie  teeth  remain  unaltered  at  tii-sl.  The 
mucous  membrane  then  begins  to  change  in  color  and  becomes  purplisli. 
t^slreme  congestion  and  sotteiiing  ot"  the  tissues  allow  hemorrluige  to 
take  place  from  the  slightest  pressure.  Although  the  anterior  surface  of 
the  gums  is  most  commonly  afTecled,  yet  in  severe  caiies  llie  posterior 
surface  is  also  involved.  As  the  process  develops  further  tin;  giim  be- 
comes more  and  more  loosened  as  it  extends  over  the  teeth.  A  ninco- 
piipulent  secretion  collects  between  (lie  gums  and  the  teeth  and  i'ini.«<*s  a 
fetid  odor.  According  to  Forchheimer,  a  yellowish  .seam  then  appeal's  at 
the  top  of  the  swollen  outline  of  ttie  gum.  This  is  due  to  the  moletular 
destnirlion  which  has  already  begun.  This  seam  is  at  first  very  naiTOw, 
but  later  it  may  become  broader  and  involve  almost  Ihe  whole  of  the 
gum.  In  connection  with  this  characteristic  appearance  of  the  gums 
tlicR'  is  a  great  hypersecretion  of  saliva.  At  the  lieighl  oflhe  disease  Hie 
child  evidently  sull'ers  from  pain  in  Ihe  mouth,  cries  a  grenl  ileal,  and 
rapidly  emaciates.  The  lymphatic  glatids  are  usually  swollen,  and  remain 
so  until  the  disease  has  ended.  When  the  yellowish  material  which  con- 
stitutes ll»e  seam  already  referred  to  is  removed,  an  ulcerated  surface  will 
be  found  beneath.  Altliough  slomalilis  ulcerosa  may  begin  about  any  of 
the  teeth,  its  most  common  starting-point  is  around  the  lower  incisors. 
As  the  disease  improves,  the  gums  gradually  become  less  swollen  and 
congested,  returning  to  their  nonnal  i»lation  to  the  roots  of  the  teeth, 
and  thi-  salivation  disappenii>. 


622 


PEDIATHICS. 


DlACKOSis. — The  differential  dia^osls  of  stomalitis  ulcerosa,  when  the 
lesions  of  liie  disease  are  luurlced,  presents  no  dil3i(ully.  Altliougb  an 
herpetic  efllorescence  may  occur  coincidentiy  with  the  ulcerative  fonn, 
yi'l  tlie  pR'lurra  of  the  two  diseases  are  so  dillen?nt  tliat  we  know  at  once 
that  we  are  dealing  with  two  atferlions  ratluT  llian  with  one.  There  ts 
no  other  disease  of  the  mouth  in  ^yhich  the  gums  assume  the  purplish 
hue  and  Ihe  swollen,  soft,  and  loosened  condition  which  are  character- 
istic of  slouiatilis  ulcerosa. 

Prognosis. — ^Tlie  prognosis  of  stomatitis  ulcerosa  depends  upon  its 
cause  and  whether  it  is  treated  or  not.  The  tendenpy  is,  however,  after 
a  variable  period  of  discomfort  to  the  child,  for  the  disease  to  disappear. 

If  Ihe  alTetlion  is  the  result  of  one  of  the  constitutional  dist-ases,  suoh 
as  syphilis  or  scorbutus,  it  disappears  if  the  treatment  of  the  specific 
disease  is  beneficial,  otherwise  il  continues,  and  may  finally  lead  to  death 
by  exhaustion. 

Theatment. — The  local  fonii  of  the  disease  is  best  treated  by  the 
internal  adininL«l ration  of  chlorate  of  potassium  or  by  this  drug  in 
solution  used  as  a  wash  for  the  mouth.  Chlorate  of  potassium  must, 
however,  be  given  with  great  precaution  to  infants  and  children,  as  in 
certain  eases  it  acts  as  a  poison,  some  infants  being  affected  by  even 
minute  doses.  The  symptoms  which  show  that  chlorate  of  potassium  is 
producing  deleterious  effects  in  uifants  who  are  most  likely  to  be  afTected 
by  the  drug  are  drowsiness  and  suppression  of  urine,  with  weakness  of 
the  heart  and  sometimes  tyaJiosis.  When  these  symptoms  follow  Uie 
administration  of  the  drug,  it  should  be  omitted  at  once  and  a  simple 
wash  of  borate  of  sodium  used.  Chlorate  of  potassium  when  given  in- 
ternally has  been  found  to  be  secreted  in  the  saliva  within  live  or  ten 
minutes,  and  thus  has  an  opportunity  of  producing  a  direct  effect  upon 
the  lesions  of  Ihe  gums.  The  doses  of  chlorate  of  potassium,  wliich,  it 
has  been  found,  can  be  safely  administered  to  infants  and  cliildren,  should 
be  remembered  when  prescribing  the  drug.  Table  66  gives  the  minimum 
doses  which  can  safely  be  taken  in  the  twenty-four  hours  at  dilTerent  ages, 
and  which  are  suffifient  to  produce  the  specific  effect  of  the  drug  in  treat- 
ing cases  of  stomalitis  ulcerosa. 


TABLE  ea. 

Antounl  of  CfUoraie  nf  Fataifitim  loAieA  rnn  bf  mifel;/  gifen  in  7Soeflty:/our  Hourt  at 

Different  Aijrji. 
Agt.  OiBinniE. 


Under  1  year 1 

1  to  2  veBts 1 

2  to  6  jcnre 2 

6  to  8  years 2 

B  to  H  yews 3 


In  order  that  the  chlorate  of  potassium  shall  produce  the  best  effects 
It  should  be  given  frequently.     The  total  amount  for  twenty-four  hnnra 
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whitli  is  to  be  g^iven  at  any  special  age  is  to  he  placed  in  a  tumbler  and 
dissolvedin  as  many  tablespooiiluls  of  sterilized  watoras  there  arc  doses  to 
be  given  within  the  twenty-four  hours.  Lei  us  suppose  that  the  number 
of  houi"3  which  the  child  slc-eps  is  ten  :  then  fourteen  tablespoonfuls  of 
the  solution  should  be  prepared,  and  the  child  should  be  given  one  (able- 
spoonful  every  hour  when  it  is  awake.  The  administralion  of  chlorate  of 
potassium  at  first  usually  produces  considerable  sniarUng  and  pain  in  the 
mouth  as  it  passes  over  the  inilamed  surface  of  the  mucous  momltrane. 
These  symptoms,  however,  last  for  only  a  short  time,  usually  disappearing 
enlirely  after  thirty-six  to  forty-eight  hours. 

Under  this  treatment  tlic  disease  is  ordinarily  cured  in  a  week  or  ten 
days.  The  treatment  should,  however,  be  continued  for  a  nmnber  of 
days  aller  the  mouth  is  apparently  entirely  well. 

When  deeper  ulceration  has  taken  place,  its  disappearance  may  some- 
times be  expedited  by  the  application  of  nitrate  of  silver.  When  a  se- 
questrum has  fonned,  it  must  be  removed.  Frequent  washing  of  the 
mouth  with  sterilized  water  administered  by  means  of  a  dropper  is  also 
verj'  important,  especially  afler  the  takuig  of  food.  An  alkaline  diet  is 
indicated. 

PlnleXIL,  facing  page  618,  represents  n  case  of  stomatitia  ulccroHii  in  an  infant 
Iph  months  old,  in  whose  month  were  shown  the  chariicteriHtic  lesions  of  the  disease. 
lii  this  case  the  disease  happened  to  be  secondary  to  scorbutus,  the  afTection  for  which 
lite  infant  was  treated. 

Tlie  infant  had  six  teeth,  and  the  mucoua  memhrane  was  affected  ^Dnly  at  the  junc- 
tion of  the  gnms  with  tlie  free  surlace  of  the  teeUi.  The  oth'T  parts  of  Ihe  inucous 
nienitiraneof  the  mouth  were  reddi'iied,  Iml  not  markedly  so.  Thi-  portions  of  Ihe  ((uius 
affected  Were  swollen,  purplish,  loosened,  and  ahiioal  covered  the  teeth.  There  w:i8  a 
oonsidernble  flow  of  saliva,  with  a  fetid  odor  from  the  mouth.  An  appearance  of  this 
kind  is  din^noslic  of  storautilis  ulcerosa. 

TJie  following  case  of  stomatitis  ulcerosa  was  apparently  of  local 
origin: 


A  girl,  lliree  and  a  Iiiilf  years  old.  had  always  been  heallliy,  and  had  hnd  no 
disHses  of  any  kind.  She  began  to  hiiv<^  loss  of  appelile.  a  temperature  varj'in^  from 
38.3"  to  39, 4"  C.  (101°  lo  10,1=  F,).  and  to  be  very  frelful.  Three  days  later  the 
gums  were  noticed  to  be  swollen,  lo  be  of  a  dark-red  color,  and  her  breath  had  a  fetid 
odor.  She  was  rather  apathetic  and  wished  lo  rcmiiin  in  bed.  There  was  considerable 
salivation.  During  Ihe  llrst  three  days  her  restlessness  was  so  excessive  at  nij^ht  that  0.3 
gramme  (5  grains)  of  bromide  of  pcilassium  had  tn  be  pven  lo  her  to  produre  sleep. 

In  two  or  three  days  more  thu  disease  ran  its  course,  and  entire  recovery  look  place. 


erroMATms  myoetoobnbtioa. 
There  are  tht^e  forms  of  vegetable  parasites  which  occur  in  or  upon 
the  human  body  :  (1)  bacteria,  or  fission-fungi  (schizomycetes) ;  (2)  yeasts, 
or  yeast-fungi  (sacehiiromyceles) ;  (3)  moulds,  or  mould-funp  (hyphomy- 
cetes).     The  changes  in  the  tissues  wtnch  are  due  to  fungi  are  lermed 
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mycPtogatfUr.  ,nefitiiior-pfu>aM.  and  thils  tho  pathological  conditions  in  thp 
niouUi  which  are  prodiiceii  by  any  of  thase  forms  of  fungi  may  be 
designated  by  the  general  term  wifiMrtoi/enftim.  Under  this  general  Iiead- 
ing  of  mycetogenelica  we  i-an  include  Ihe  various  fonns  of  stomatitis 
which  are  caused  by  fungi. 

StomatitiB  Hyphomyoetica  (tfininh). — Etiology. — The  disease  which 
is  I'Oininonly  called  thrush  is  prudiHi'd  by  a  fungus  wbich  finds  ils  nidus 
upon  Ihe  surfare  of  the  ninrrnis  membrane  of  the  mouth,  usually  in 
young  infants.  This  fungus  was  foniierty  supposed  to  be  the  mdhnn  a/bi- 
cann.  bill  it  is  now  known  iiol  to  bi-  lliis  organLem.  and  llie  precise  fonn 
of  mould  which  it  represents  has  nol  yet  been  determined.  We  merelv 
know  that  Ihis  growth  of  llirush  is  one  of  the  mould- fungi,  and  we  can 
tlicri-rore  id  present  only  classify  it  as  xtoiMitUin  hyphomyrdifa. 

Tilt'  moulds  are  complex  in  tlieir  slnirtuH-,  and  as  commonly  dr-- 
srribecl  consist  of  a  series  of  delicjite  jointed  threads  {iiii/rfiiuin)  in  which 
spores  an'  developed.  Hyphomyeelic  grow-fh  is  characterized  by  baring 
the  spores  naked  on  conspicnoiLi  liireads.  The  fungus  of  .llinish  n>ay  be 
found  on  any  of  the  mucous  mfinbraneg  of  the  body.  It  luis  also  been 
found  in  various  organs,  as  in  the  brain  and  the  lungs,  and  from  the 
surface  of  ulcers  it  has  on  rare  occasions  |nmelralcd  the  blood -vessels 
and  given  rise  to  visceral  metastases.  The  usual  plai'c  for  i(  to  appe-ar, 
however,  is  the  mucous  meuibrane  of  the  mouth.  It  is  a  local  disease, 
and  may  occur  in  Ihe  mouths  of  healthy  children  a.s  well  as  in  those 
who  are  diseased.  It  is  mon'  likely,  however,  to  be  ingrafted  upoti  a 
diseased  ttian  upon  a  healthy  mucous  membrane,  in  accordance  wnth  the 
rule  wliich  we  liave  already  staled.  A  catarrhal  condition  of  the  mueoiis 
membrane,  by  displacing  Hie  epithelial  cells  and  thus  inliTferiiig  with  their 
protection  of  Ihe  mucous  mendmine,  affords  the  re-adiesl  means  for  the 
development  of  the  fungus  of  llirush.  It  is  Ihi.Tcfore  more  likely  to  be 
found  in  the  muuliis  of  children  who  are  suiTering  from  various  diseases 
or  who  are  ill  cared  for.  II  may  be  carried  to  the  month  in  various  ways, 
either  on  d'iriy  nipples  or  by  the  finger. 

PATHoi.o(iiCAL  Anatomy. — The  growth  may  take  plan-  on  both  sipiamous 
and  cylindrical  epillieliiini.  According  lo  Forchlieimer,  the  lirst  lodgeinenf 
of  the  fungus  conies  belween  the  epillielial  cells  of  Hie  moiiMi,  and  from 
this  tlie  growth  works  its  way  under  the  free  surface  of  Ihe  mucous  mem- 
brane. When  directly  on  tlie  I'ree  suiface  Ihe  growth  is  nol  so  luxuriant 
and  is  principally  in  the  mycelium  form.  In  the  cH.«e  of  a  mucous  mem- 
brane lined  by  flat  or  sijuanious  i-pithe|iuni,  tlie  growtli  is  facilitated  by 
Ilie  relation  of  the  cells  lo  one  another.  In  a  membnine  lined  by  cylin- 
drical epithelium,  the  growlli  takes  place,  but  not  ao  readily,  because  there 
is  but  one  layer  of  cells.  After  the  first  development  the  growth  goes 
on  very  rapidly,  and  after  it  has  found  a  nidus  the  cells  are  pushed  aside 
and  are  surrounded  by  mycelium,  the  whole  presenting  the  characteristic 
appeamnce  of  thrush.     The  gnnvlh  begins  in  small  spots,  sometimes  onic. 
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sotiietinips  more,  and  at  times  the  entire  surface  of  the  niucoiis  membrant^ 
is  covered  witli  it.  The  fungus  develoi>s  williiu  ihe  epithelium,  and  it 
requires  considerable  rubbing  to  remove  the  growth. 

Symptoms. — An  attack  of  thrush  usually  begins  witli  local  symptoms 
of  catarrhal  stomatitiii.  At  tiines,  however,  no  syiuplomB  are  pn'scnt. 
the  fungus  bemg  (he  first  abnormal  condition  which  is  noticed.  The 
appearance  of  the  fungus  resembles  closely  that  of  cunlled  milk,  though 
it  is  often  of  a  rather  grayish  color.  It  does  mjl  look  like  a  membranous 
exudation,  but  is  raised  in  small  patches  aJ)ove  the  level  of  the  mucous 
nu-iiibrane.  The  fungus  usually  develops  on  llie  inner  hordi-i-s  uf  iiie 
lips,  on  the  gums,  on  the  tongue,  and  on  the  hard  and  tlio  soil  palate.  It 
may  extend  to  the  tonsils  and  phar>'nx,  and  even  inio  the  (Esophagus,  In 
Ihe  latter  locality  at  limes  it  has  been  found  lo  grow  so  thickly  Ihat  the 
lumen  is  almost  entirely  occluded.  The  local  symptoms  are  commonly 
those  of  a  mild  catarrhal  sloniatilis.  The  general  syn]ploi[is  depend  upon 
the  exteni  of  llie  local  disease  from  which  the  inl'ani  is  sutl'ering.  Infants 
affected  with  Ihis  disease  soon  become  atrophic,  froin  a  lai'k  of  proper 
nourishmeid,  as  they  are  ollen  unwilling  lo  lake  their  food  or  cannot 
swallow  it  without  difficulty. 

DiAiixosis. — The  differential  diagnosis  is  seldom  difficult  to  make. 
CiU'dled  masses  of  milk  on  the  iimer  surtaees  of  the  lips  and  on  the 
gums  may  resemble  closely  the  fungus  of  thrnsh,  but  llie  former  is  easily 
wiped  away,  while  Ihe  lalh'r  is  dilllcult  lo  dislodge.  The  disea.se  is 
detiniUvely  deterniined  by  placujg  sonje  of  the  growth  under  the  micro- 
scope, where  it  presents  cliaracteristir  appearances. 

Prognosis. — ^The  prognosis  of  thrush  varies  acconiing  to  the  general 
coudilion,  the  vitality,  and  llie  age  of  the  subject  on  whom  it  is  en- 
grane<l.  The  disease  may  last  indelinitely  if  the  mouth  is  not  carefully 
treated,  and  its  prolongation  may  render  the  prognosis  more  grave.  When 
the  growth  is  very  extensive,  as  in  tlie  castas  in  which  il  has  invaded  the 
EPsophagus,  Ihe  prognosis  is  very  unfavorable.  In  these  cases  disturbances 
of  the  gaslro-enteric  tract  are  apt  to  arise  and  to  increase  the  likelihood 
of  a  fatal  issue.  As  a  rule,  however,  if  the  infanl's  health  can  he  main- 
tained, and  if  Ihe  local  treatment  is  carried  out  thoroughly,  the  prognosis 
is  favorable. 

Treatment. — The  treatment  should  be  directed  to  Ihe  local  care  of  the 
nionlli  and  to  supporling  Ihe  strength  by  proper  nourishment  and  sliniu- 
lanls  until  the  fungus  has  been  eradicaled.  Care  should  he  taken  thai 
everylhuig  connected  with  the  hifanl,  especially  the  nipples  and  bottles 
from  which  il  is  to  be  fed,  should  be  aseptic,  so  thai  il  shall  not  be  lon- 
tinually  reinfected  or  infect  other  children.  The  mouth  after  each  feeding, 
and  also  between  the  feedings,  should  be  thoroughly  and  somewlial  vig- 
orously rublx-d  with  the  solulion  which  has  already  been  recunmiended  in 
the  treatment  of  stomatitis  catarrhnlis. 

When  Ihe  disease  is  in  the  n'sophn^ns  it  is  best  treated  hy  the  inlm- 
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tluclion  of  a  soft  rubber  tube,  in  order  that  the  growth  may  thus  be  me- 
chanically separated  from  the  mucous  membrane. 

hi  many  cases  the  disease  is  very  intractable.  No  special  drug  appears 
to  bo  of  use  in  these  cases,  and  they  can  be  cured  only  by  the  unremitting 
and  [latient  removal  of  the  growth  as  just  described. 


Plate  MI.,  facing  page  618,  Thrush,  reprusents  Ibe  mnuth  of  ao  infant  thi^v 
months  old,  who  refused  to  take  the  bottle  for  a  month,  was  emaciated  anil  fVvtAil. 
and  at  times  vomited. 

A  carerul  physical  examination  failed  to  detect  anylbing  abnormal  except  in  ibe 
infant's  mouth.  On  gently  depressing  the  tongue  and  lower  jaw,  it  was  seen  lh«l  the 
soft  and  thi-  hard  palate,  the  tongue,  the  gums,  and  the  inner  surface  of  the  lips  were 
covered  aJmost  entirely  wilh  while  and  grayish-white  masses,  in  tfrxtiire  somewlial  re- 
sembling curdled  milk,  and  rising  above  the  level  of  the  epithelium.  Between  Uiese 
patches  the  mucous  membrane  was  reddened.  There  was  a  moderate  flow  of  saliva, 
This  morbid  growUi  apparently  did  not  extend  into  the  pharynx.  The  patches  could 
not  be  removed  re.idily,  as  would  be  the  case  if  it  were  curdled  milk,  and  the  growth 
evidently  passi'd  ttelwf-cn  llie  epithelial  cells  down  to  the  underlying  mucous  mem- 
brane, where  if  wa.-i  held  so  closely  that  it  rc([uired  considerable  rubbing  lo  sepnrate  it. 
In  this  cose  the  grciwlli  was  so  extensive  that  it  simulated  a  niemliraae  in  some  places, 
but  its  i^eneriilly  roughened  surface,  its  elevation  above  the  level  of  the  mucous  niein- 
bnuie.  and  the  characteristic  appearances  in  other  parts  of  the  mouth  retidered  its 
reco^itioii  quite  simple. 

On  placing  some  particles  of  this  growth  in  glycerin  under  the  microscope  a 
tangled  ma.ss  of  Qtie,  .dmosl  Imnslucenl,  membered  threads  were  seen  as  representad 
in  Fig.  130. 

Pio.  180, 


UTCeUum  of  thruih  IntcnperHiI  with  «pnrpi  ».nA  falty  -twi'iierMcit  ocJh.    (Utw  piirer  Zeln  Ot  2 

Ohjecllvi'  DD,  Hl)'ei,Tlii.) 

Interspersed  among  these  Ihreadswere  briirhl.  (rUslening.  nvat  bodies,  which  were 
the  formed  spores,  and  als^  fiilly  degenerated  cells  and  line  detritus.  This  combi- 
nation Of  appearances  represents  Ihe  pathological  processes  which  we  tlnd  in  thrush. 
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Fig.  131  repreaenEs  some  shreds  from  the  same  specimRn.  but  much  more  highly 

magni&ed.      In  Ihn  speciiuini  cuu  tin  seen  lh<!  runuiiliiiii  al  llm  spurtfE  iii  the  mycelium. 


Tifi.   131. 


Ttim»lj  ihnwlTv  tlip  fnrmatlon  ot  tpana  In  Uiv  mrtvliam.     fZctia  Of.  ?,  hmnnf^.  immDr  '^ii  inyn,) 

Stomatitis  Pseudo-Membrnnosa, — Under  Hits  heading  \v  i?  shall  niiTel  j 
refer  to  those  pseiiJo-riiLTJilirarums  eondJIions  which  occur  in  diphllioria. 
tuberculosis,  syphilis,  ami  diseases  of  a  like  class.  The  furiiier  two  avi- 
so rait'ly  seen  in  Ihe  mucous  luenibrane  of  the  moulh  that  it  is  not  neces- 
.sary  lo  describe  them.  The  lusiuns  whiL'h  occur  in  the  nioulh  in  syphilis 
liave  already  been  described  when  speaking  of  tiiat  disease, 

Btomatitis  Gangraenosa  (noma,  cancrittn  orin). — Stomalilis  grditgne- 
nosa  is  the  raresl  and  most  fala!  form  of  stomatitis  which  occurs  in 
cliildreu.  It  is  usually  met  with  between  Hie  ages  of  three  and  seven 
years.  It  is  a  disease  characterized  by  agangrjenous  process  which  begins 
on  the  gums  or  on  the  inner  surface  of  tlie  cheek  and  spreads  with  great 
rapidity  lo  the  adjoining  lissues,  all  of  which  ran  be  involved  and  quickly 
destroyed. 

EnoLouT. — A  number  of  organisms  have  been  found  associated  with 
Ihe  lesions  of  noma,  but  there  is  no  definite  proof  that  any  one  of  them  is 
the  actual  cause.  It  is  supposed  that  il  does  not  attack  a  healthy  niucnua 
membrane,  and  that  one  of  Ihe  other  forma  of  stomatitis,  especially  stiuiia- 
titis  catarrhatis,  and  in  some  cases  s'.omatilis  ulcerosa,  precedes  il.  Furlher- 
more,  slomatiiis  gangrsenosa  seldom  attacks  lu-atthy  children,  but  usually 
affects  those  who  have  other  diseases  and  are  greally  debilitated.  It  occurs 
most  commonly  secondarily  lo  the  acute  exanthemata,  especially  measles. 
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The  disease  is  also  said  to  result  froni  the  administration  of  mercury  in  too 
large  doses. 

It  begins  as  a  reddened,  hard  spot  in  the  mucous  membrane,  usuallr 
of  the  clieelt.  This  soon  becomes  gangrenous  and  extends  rapidly  tiirough 
the  entire  thicltness  of  the  theek,  prodncing  perforation.  It  may  also  exlenci 
laterally  in  all  directions,  attacking  the  bone  as  well  as  the  other  (issues. 

Symptoms. — ^The  first  symptom  wliifli  is  apt  to  be  noticed  is  the  gan- 
grenous ridor  which  comes  from  the  mouth.     On  examination  an    ulcer 
will  be  found  which  tends  to  spread  rapidly.     The  cheek  becomes  much 
swollen,  is  liard  and    cedematoiis,  the    ledema   especially  affecting    the 
tissues  under  the  eye.     The  gangrenous  process  extends  very  rapidly, 
at  times  destroying  large  portions  of  the  face,  and  also  involving   the 
bones,  which  become  denuded.     The  teeth  become  loose  and  fall   oiil. 
The  odor  from  the  gangrenous  tissue  is  excessive.     The  flow  of  saliva  is 
very  much   increased.      The  degree  of  suffering  which   the  children 
mideiTjo  varies  very  nmch ;  sometimes  it  seems  as  if  they  suffered   no 
pain  whatever.     The  temperature  varies,  at  times  beijig  raised  and   a^iii 
being  subnormal.     The  pulse  is  weak  and  rapid.     The  appetite  is  dimin- 
ished, and  the  children  are  likely  to-  have  diarrhosa,  probably  due  to  the 
infectious  nature  of  the  products  of  the  mouth  which   are  swallowfil. 
Hemorrhages  are  rather  rare,  according  to  Forchheimer,  as  thf  blood- 
vessels are  usually  filled  with   thrombi.     Secondary  afTecliuns.  such  as 
catarrhal  pneumonia  from  the  inlialation  of  septic  malerial,  are  not  un- 
common.    The  child  may  die  from  one  of  these  secondary  alTeclions,  or 
it  may  become  more  and  more  weakened  by  the  local  condition,  and 
unless  the  morbid   process  is  arrested  it  will    die  eventually  from    ex- 
haustion. 

Diagnosis. — The  diagnosis  of  this  disease,  except  in  its  earlier  sta^^es^J 
is  noL  ditTicult.  At  times,  however,  a  local  ulcerative  process  produced 
by  a  decayed  tooth  may  sinmlate  closely  stomatitis  gangnenosii.  In  tlicst* 
cases  the  diagnosis  is  made  more  difficult  by  the  fact  that  the  tissues  of 
Uu'  cheek  may  become  hard  and  look  as  lliough  perforation  might  take 
plaw.'.  Coincidenlly  with  this  condition  the  ulceration  uf  the  gum  and 
often  of  the  mucous  membrane  of  the  cheek,  with  the  foul  odor  which 
emanates  from  it,  makes  the  similarity  of  the  two  diseases  very  striking. 
In  .eirnple  ulct-ralion  from  a  tooth,  however,  active  local  treatnieiil  witli 
sninliona  of  myrrh  or  of  soda  combined  with  frequent  washing  of  the 
mouth  with  sterilized  water  is  soon  followed  by  marked  improvement, 
while  when  shimatitis  gangnenosa  is  present  the  morbid  process  con- 
tinues to  extend. 

Pbounosis. — ^The  prognosis  in  eases  of  stomatitis  gangra^nosa  which 
are  untreated  is  almost  universally  fatal.  Cases  have  been  known,  how- 
ever, in  which  a  line  of  demarcation  has  formed  around  the  gangrenous 
spot,  granulations  have  arisen,  and  cicatrization  has  followed,  leaving 
extensive  scan*.     If  the  diseasi'  is  treati-d  by  extirijalion  of  the  diseased 
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tissues  in  the  very  beginning,  the  prognosis  becomes  more  ravnrJible. 
When  the  disease  has  perforated  the  cheek  and  l!ie  ganyrenous  process 
has  become  extensive,  the  child  is  seldom  relieved  even  by  sui^ical 
treatment. 

Treatment. — Care  should  be  taken  when  a  child  is  afli'iled  with  a 
disease-  of  an  exhausting  nature  that  its  mouth  Is  kfpt  Lhomughly  cleansed, 
for  we  can  never  tell  wtien  or  in  what  iniiividnal  thi'  iiuicous  membmne 
may  become  vulnerable  to  tlie  oi^anism  which  produ<.'es  stomatitis  gaii- 
gTAinosa.  bi  slonialitis  gangiieuosa  it  is  very  iinportaiil  for  the  success 
of  the  treatment  that  it  should  be  begun  very  early  in  the  disease.  When 
the  diagnosis  has  been  definitely  made,  it  is  wiser  not  to  temporize  with 
applications  of  nitrate  of  silver  and  other  drugs,  but  at  once  to  place  the 
case  in  the  hands  of  a  surgeon  and  have  the  entire  area  of  the  invaded 
tissues  excised.  It  is  also  well  after  the  gangrenous  process  has  been 
removed  by  Uic  knife  to  destroy  an  area  of  healthy  tissue  by  means  of 
the  Paquelin  themio-cautery  or  by  the  galvano-cautery.  There  should 
be  no  delay  in  operating  upon  these  cases,  as  great  destruction  of  tlie 
tissues  may  take  place  in  oven  a  few  hours. 

After  the  operation  the  tissues  should  be  inspected  frequently,  to  see 
whether  there  is  any  return  of  the  gangrenous  spots,  and,  if  found,  these 
spots  sliould  be  removed  immediately.  As  the  disease  is  ver^-  apt  to 
recur,  plastic  operations  to  obviate  defonnity  should  not  be  undertaken 
very  early  after  the  operation. 

In  treating  lliese  i-ases  sui^cally  it  must  be  remembered  that  Ihe 
child  IS  in  a  very  debilitated  condition,  and  that  if  it  is  sulTering  from  any 
especial  disease  treatment  directed  to  that  disease  is  indicaled.  also  that 
stimulants  are  required  to  prevent  the  already  weakened  child  from  dying 
of  exhaustion  following  the  operation. 

The  foltowhig  case,  a  girl  four  years  old,  represented  in  Fig.  132,  was 
brought  to  the  hospital  to  be  operated  on  for  stomatitis  gangrsenosa. 

In  lliis  c.ise  the  diaease  was  apporenlly  primary,  and  begun  on  tlie  lefl  side  of  the 
muenus  membrsTie  of  Ihe  miulli.  U  spread  mpiilly.  and,  .illliougti  Ifp.iled  by  loail 
applications  to  the  mouth  <>(  various  siihili'ins.  had  brukeri  through  the  left  cheek 
close  to  Ihe  ala  naei.  The  leeLb  were  loose  in  the  middle  of  Ihe  upper  jaw,  and  there 
waa  It  certain  amount  of  alveolar  necrosis.  There  was  a  strong  ^an^renous  odor 
frnm  Ihe  nioulh  and  the  tissues  of  Ihe  obeek.  and  a  considernble  flow  of  saliva.  The 
child's  general  condition  was  fair,  but  she  was  becoming  more  debilitated,  had  lost  her 
appelitn,  and  Imd  a  slightly  raised  letnperalure. 

The  cht^i'k  wiis  operated  on  Ihe  day  after  the  child  entered  the  hospital.  The 
Wound  healed  re.idily.  One  year  lalt-r  Ihe  child  again  relumed  lo  Ihe  hospital.  The 
right  cheet  was  found  lo  be  much  swollen  and  indurated,  especially  under  the  riifhl 
eye.  The  perioateuin  of  the  lower  jaw  on  Ihe  righl  side  was  alTecled,  and  the  necrotiu 
process  had  undermined  (he  whole  chi-ek  as  far  ns  the  orbil.  The  child  was  again 
opcriiled  on  without  any  evicmal  openiiiii  nf  the  cheek.  The  wound  healed,  iind  Ihe 
child  w:ia  discharin.'d  friuii  the  huspil.il.  but  relurni'd  some  mruiths  Inter  with  a  apon- 
tuneoiis  <i|ii-iiiitg  on  the  right  cheek,  This  w:is  ag.iin  uppiireiilly  cured  by  operatiuo. 
Twii  monthi  later  the  child  Wiis  found  In  hiiV''  in  Ihe  lower  javr  n  process  similar  to 
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thai  which  had  occurred  in  the  upper  Jnw.  Her  health  wm  poor,  she  was  pale  ai 
weak  and  hail  loss  of  appi'tile.  Shi-  Wiis  operated  upon  again,  autl  a  sequestrum  wu 
removi'd  from  the  lower  jaw.  She  then  impravud.  Some  inorilhs  laUr  abe  wu  (p- 
pMrenll]'  in  fair  heiillh. 

Fio.   132. 


Stomatltti  gaJi^'m-'iioKi,  K-fl  cKt-c^k,     Fvmhlo,  4  yror*  old. 

The  microscopic  examination  of  the  Kiingrenoua  tissues  removeil  at  the  o{>eratinn 
presenlcd  nolhini;  tiignilicanl  of  anjr  especial  disease,  ami  a  culture  showed   only  a 

Elrepli.corni, 

Ki.,    i:i;;. 


BloiDAtltll  jfaJigncQiAA  bticoudary  tu  uivuel^-s  awi  jJUt'UiuatiiL    tuikK^a.  b  y cut  otiL 

The  following  case  of  stomatitis  gaiignenosa  occurred  in  a  girl  flva] 
years  o!d: 

The  disease  was  preceded  hj  pertussis,  measles,  and  a  hroncho-pneumoniit. 
Afler  she  bad  had  the  pneumonia  for  seventeen  days  her  riirhl  cheek  began  to  sHel)  and 
B  bad  odor  came  from  hur  mouth,  but  nothing  especial  could  be  found  in  the  mucous 
membrane  of  the  buccal  cavil]'.     Four  dnjs  later  the  swelling  of  the  cheek  had  much  i 
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incr^naed,  and  there  was  tedem.i  of  the  lips  and  eyelid  so  Ihat  the  right  eye  was  partly 
closed.  The  swelling  was  semi-dudusling.  The  lemperalure  varied  from  38.3°  to 
39.4°  C,  (101°  to  103°  F.),  and  the  cough  had  much  Inssened.  On  the  following  day 
a  bluish-black  spot  about  1.6  cm.  (j  inch)  in  circumference  appeared  at  the  right  cor- 
ner tit  the  mouth,  and  this  rapidly  increased  during  the  day.  Two  days  later  the  dark- 
colored  area  had  increased  considerably  in  sue  and  presented  a  circular  outline  with  a 
clearly  marked  line  of  demarcation. 

The  thild  also  had  a  profuse  greenish  diarrhiea.  On  Ihe  following  day  the  dark 
area  rapidly  extended,  and  soon  involved  Hie  whole  of  the  right  cheek,  the  right  side 
of  the  mouth,  and  the  right  nostril.  There  Wiis  no  external  loss  of  tissue.  The  child 
was  extremely  emaciated,  and  from  the  beginning  of  the  attack  was  in  a  hopeless  con- 
dition, so  thai  radical  treatment  of  the  disease  was  deemed  inadvisable.  It  died 
■uddenlj  on  the  following  day.      Fig.   133  represents  the  case. 

OLOssms. 

Glossitis  is  so  rare  a  disease  in  children  that  the  possibility  of  its 
occurrence  only  need  be  mentioned.  Id  this  affection  there  is  an  acute 
inflammation  of  the  tissues  of  the  tongue,  accompanied  by  fever,  enlargc- 
j  ment  of  the  organ,  and  considerable  pain.  There  is  usually  a  hyper- 
secretion of  saliva,  and  at  times  the  nbstnirtion  to  respiration  from  the 
occlusion  of  the  throat  by  the  greatly  enlarged  tongue  produces  somewhat 
alarming  symptoms,  though,  as  a  rule,  not  serious  ones. 

This  disease  may  be  caused  by  direct  hijiu-y  to  the  tongue  from  corro- 
sive substances,  by  heat,  or  by  the  stings  of  animals,  and  sometimes 
probably  by  sepsis.  It  runs  a  variable  course ;  it  is  not  especially  seri- 
ou.s,  and  tends  to  recover  after  a  few  days.  The  treatment  is  purely 
Bymplomatic.  The  frequent  local  application  of  ice  and  of  ice-cold  alka- 
line solutions  to  the  tongue  and  mouth  is  indicated. 


^ 

^ 
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LINaUA  OBOGRAPmOA. 

A  condition  of  the  dorsum  of  the  tongue  is  sometimes  met  vrith, 
which,  for  want  of  a  better  name,  is  called  linfftia  geotfraphiea,  "mappy 
tongue,"  or  "wandering  rash."  One  or  more  small  patches  appear  on 
the  doreum  or  side  of  the  tongue,  which  in  a  few  days  may  spread  and 
coalesce,  often  covering  a  large  portion  of  the  surface.  They  diminish 
in  size  or  fade  with  equal  rapidity,  to  recur  at  variable  periods.  The 
patches  are  red  and  smooth,  and  the  filiform  papill®  are  absent.  The 
rest  of  the  tongue  appears  normal,  except  that  the  papillie  on  the  borders 
of  the  denuded  portions  are  white  and  prominent.  The  etiology  of  the 
disease  is  unknown.  II  occurs  almost  exclusively  in  children  or  in  young 
adults  who  have  been  subject  to  it  from  childhood.  It  is  very  benign, 
and  gives  no  discomfort  to  the  child.  Its  principal  importance  lies  in  the 
fact  that  it  is  sometimes  mistaken  for  a  symptom  of  some  more  serious 
disease.  No  form  of  treatment  has  been  found  useful.  U  recurs  peri- 
odicaliy  for  months  or  years,  but  does  not  tend  to  increase  in  severity  nor 
to  lead  to  other  diseases. 
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MIOBOOLOS8IA. 

In  some  individuals  an  arrest  of  development  ol'  the  tongue  produces  the 

condilioii  called  nriicrogloBsia,  in  which  the  tongue  is  to  a  varying  degree 

smaller  than  normal. 

MACR00L08SIA. 

The  opposite  condition.  ma<rijj.'iussia,  in  which  Uie  tongue  is  enlarged,' 
is  more  common  than  micrdfrlossia.  It  is  usually  a  tongenilal  lesion,  and 
is  espei'ially  marked  in  cretins.  The  promiTient  feature  of  the  alTc^etion 
is  a  prolapse  of  the  tongue,  wliiih  is  olleri  t-nonnously  enlarged  in  every 
direction,  is  usually  of  a  deep  violet  color,  ajid  is  covered  with  a  thick, 
whitish  coat.  The  protruded  tongue  Is  indented  and  even  uleeratetl  by 
the  teeth,  which  are  often  pushed  forward  and  hecome  carious.  The 
saliva  flows  continuously  from  the  mouth,  the  lower  lip  becomes  thick  and 
ulcerated,  and  the  fnri'inj^  forward  of  the  lip,  larynx,  and  velum  palali 
by  the  weight  of  the  tongue  renders  suction,  mastication,  and  deglutition 
dllhcult.  The  nutrition  of  the  child  is  thus  much  interfered  with,  and 
this  interference  is  one  of  (he  most  serious  results  of  the  disease.  This 
condition  is  not  a  glossitis,  but  a  deformity  which  seems  to  bi'  associated 
with  certain  other  malformations  of  the  body.  In  these  individuals  the 
hands  and  feet  are  apt  to  be  large,  thick,  and  purplish. 

Macroglossia  appears  in  two  forms.  One  is  the  fibrous,  in  which  the 
connective  tissue  is  pathologically  increased  between  the  muscular  fibres. 
The  other  is  a  cavernous  cyatoid  degeneration  of  the  interstitial  connec- 
tive tissue,  by  wliich  the  resulting  spaces  come  in  connection  with  the 
lymph-vessels,  constituting  a  condilioii  closely  resembling  cavernous 
angioma,  from  whicli  it  receives  its  name  at  (jjiiipliaiigimna  cawnioaam. 

The  disease  seldoui  tends  to  recover,  and  llie  treatment  is  lo  give  as 
much  relief  as  possible  lo  the  great  discomfort  which  arises  from  it,  by 
cleansing  the  mouth  frequently  with  alkaline  solutions.  Especial  care 
shoulfl  be  dhected  lo  the  nourishment  of  Hie  cliild.  In  exii-enie  cases 
surgical  interference  is  indicated  when  the  child's  respiration  and  general 
nutrition  are  affected,  and  in  some  cases  great  improvement  is  accom- 
plished by  the  removal  of  part  of  the  tongue. 


DIFFIOUXjT  DEMTmON. 
The  normal  development  of  the  teeth  in  infancy  and  childhood  is  a 
physiological  process,  'I'lie  teeth  ai'e  developed  at  birtli  to  a  certain  de- 
gree, and  merely  increase  in  si2e  during  infancy  until  they  pierce  the 
gums  and  assume  their  places  iu  the  mouth.  In  many  eases  the  process 
of  dentition  gives  rise  to  no  morbid  conditions  wiiatever.  Tlie  idea  that 
dentition  occasions  the  various  disease  with  which  it  was  fonnerly  sup- 
posed to  be  associated  is  an  erroneous  one.  From  the  fourth  or  fiflh 
month,  however,  until  the  completion  of  denlllion  in  the  latter  part  of 
infancy,  various  nen'ous  disturbances  are  so  closely  associated  witli  irrita- 
tion in  the  mouth  thai  in  this  serufc  dentition  may  be  considered  respon- 
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sible  for  many  of  the  slipht  ailments  which  arise  at  this  period  of  life. 
Tlie  mouth  at  tliis  liiriL'  frecjuently  becomes  hot,  and  sometimes  dry, 
although  there  may  he  a  hypersecretion  of  saliva.  There  is  evidently 
much  discomfort  in  the  region  of  the  gums,  as  the  infant  is  continually 
ruLbing  them  with  ils  lingers  and  seems  lo  get  relief  from  hiling  on  liaril 
substances,  Such  infants  may  became  much  prostrated  and  may  lose 
their  appetite,  and  lims  their  nnlritioji  may  be  interferr-d  with,  without 
any  diseovt'i-.djle  cansr  fur  iliese  abnormal  condiliruis  beyond  the  general 
nervous  irritalion  which  arises  from  the  feeling  of  discomfort  in  tlie  mouth 
and  head.  In  the  mure  extreme  cases  the  inlanl  will  be  so  restless  at 
night  that  it  scarcely  lies  still  for  lialf  an  hour  at  a  time,  and  may  spend 
n^ht  after  night  crying  out  occasionally  as  though  in  pain,  and  knocking 
its  head  agmnst  the  sides  of  its  crib,  so  that  in  some  cases  the  crib  will 
have  lo  be  padded.  These  infants  also  have 
to  be  guarded  sometimes  from  knocking 
their  heads  against  Ihe  floor  or  wall,  as  lliey 
seem  lo  become  almost  frantic  from  the  con- 
tinued irritidion  from  which  Iliey  are  suf- 
fering. These  symptoms  occur  with  such 
regularity  at  m  lime  when  a  foolli  is  in  its 
final  stage  of  (levelopmenl,  and  cease  so 
miifbrmly  when  Ihe  tooth  has  attained  ils 
growth,  that  the  causal  relation  between  Ihe 
looth  and  these  nervous  symplonis  seems 
more  Ihan  |irobable.  This  rather  indefinite 
clinical  associalion  of  ilenlilion  and  nervous 
synij>lonis  is,  however,  partially  explained 
by  Ihi-  analogous  symptoms  arising  from  Ihe 
anatuniical  relalionship  wluch  exists  between 
Ihe  mots  of  the  leelh  and  the  ear.  It  has 
long  i»een  notieeil  thai  in  certain  infanls, 
during  the  completion  of  the  development 
of  a  looth,  symptoms   connected  wilJi   Itie 

ear  will  manifest  tliemsi-lves.  These  symptoms  are  usually  produced  by 
a  congestion  of  the  blood-vessels  of  the  ear.  which  is  accompanied  by 
pain,  and  sonielinies  results  in  infia  no  nation.  They  are  evideidly  of 
rellex  urigin.  Fig.  1;J4  expliuns  Ihe  inlluences  which  an  irritation  of  some 
dislani  p.irl  of  tjie  economy  may  exert  on  the  blood-vessels  of  the  ear. 

The  genend  vasi'ular  disturbance  in  Ihe  ear.  represcnti'd  eilher  by 
an  uncomfortable  feeling  of  fulness  or  by  generai  pain,  may  be  produced 
iji  cftsi-a  of  (iiiricult  dentilion  by  Uiis  close  connection  between  the  sensori- 
iriotor  ni-rves  and  the  sympidli<'Uc.  According  to  Woakcs,  a  consideral)le 
portion  of  the  blood-supi)ly  of  Ihe  meinbrane  of  the  drum  is  derived  from 
the  artery  that  leaves  the  internal  carotid  in  the  carotid  canal  and  pro- 
ceeds  liy  a  very  shori   course   rljp-clly   In   jls   destination.     Being   thus 
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A,  Lympaiili:  cnvliy;  B,  n^c 
^ngllon  ;  C,  uiolh;  U.  iDU^nial 
lomUd ;  E.  lymiJBiilc  hranch  r  F, 
fturtciilu-icmimral  none:  O,  (iii- 
rfuular  branch  ot  aiiMruli>-(vin- 
pDml  nerve.  The  dotlrd  llnu 
conneoilng  B  nnil  C  rfpreKiila 
tho  Inferiur  d^nt&l  aervc. 


closely  connected  with  a  lai^ge  arterial  trunk,  this  small  tympanic  branch 
is  verj-  favorably  situated  for  a  speedy  augmentation  of  its  blood-supply. 
The  nervi  vasorum  constituting  the  carotid  plexus  at  this  part  of  its  course 

come   largely  from  the  otic  ganglion.      On  the 
other  hand,  the  inferior  dental  nerve  supplyin; 
tlie  gums  am!  the  teeth  also  communicates  with 
this  ganglion. 

We  thus  arrive  at  a  direct  channel  of  nerve 
communication  between  the  source  of  irritation 
in  the  mouth  and  the  vascular  snpply  of  Ihe 
drum-head.  The  earache  which  arises  in  tJiese 
rases  is  produced  by  tlie  vessels  of  the  mein- 
lirana  tympani.  whicli  l)ecome  greatly  distended, 
and  the  accompanying  stretching  of  the  tense 
iuid  sensitive  tissue  in  which  ttiis  occurs  ac- 
counts for  tlie  pain. 

Fig.  135  represents  the  anatomical  nervous 
connection  between  the  teeth  and  Ihe  membrana 
tympa/ii. 

11  is  thus  seen  that  a  threat  many  symptoms, 
usually  of  slight  import,  but  mai-ked  enough  to 
give  much  discomfort  tn  the  infant,  may  arise  during  this  period  of  den- 
tition, when  till-  itil'anl's  entire  nervous  system  seems  to  be  in  a  very 
sensitive  condilJon. 

Qum-Lancing. — The  {picstiuii  uf  lancing  tlie  guins  during  Itie  period 
of  dentition  is  one  which  has  given  rise  to  much  discussion  and  to  very 
diverse  opinions.  In  fnnncr  times  it  was  erroneously  believed  that  the 
teeth  played  an  important  part  in  almost  every  disease  which  occurred  in 
early  life.  It  was  also  supposed  that  ianciiLg  the  gum  relieved  the  symp- 
toms of  these  diseases  hi  some  unexplahied  way.  This  extreme  view 
soon  had  to  be  modified,  and  of  late  years  many  observers  have  come  to 
the  conclusion  that  il  L^  never  necessary  to  lance  the  gums.  In  cases  of 
dillicnlt  dentition,  liowevcr,  as  just  explained,  irritation  arises  very  com- 
monly in  the  later  stages  of  the  development  of  a  tooth,  and  the  question 
Uierefore  remains  whether  this  irritation  iu  various  parts  of  the  economy, 
notably  in  the  ear,  can  be  relieved  by  lancing  tlie  gum.  With  regard  to 
Uie  question  of  gura-lancmg,  it  may  be  said  that  it  should  be  resorted  to 
only  under  verj'  exceptional  circumstances. 

During  the  dental  period  two  classes  of  irritation  are  met  with  in  con- 
nection with  Uie  teeth  :  (1 )  irriiaiion  of  Uie  dental  nerves,  with  symptoms 
of  reflex  aural  disturbance  ;  and  (2)  irritation  of  Ihe  gum  over  the  crown 
of  the  tooth  from  pressure,  with  symptoms  of  local  irritation.  We  here 
have  two  entirely  dilTercnt  conditions.  If,  when  pain  or  symptoms  in 
some  other  part  of  the  economy  seem  to  arise  from  dental  irritation,  we 
tilid  that  the  gum  which  covers  the  crown  of  the  still  undeveloped  ti 
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is  soft  and  flat  as  in  other  parts  of  the  mouth  where  a  tooth  is  not  about 
to  come  through,  lancing  llif  gimis  is  manifestly  absurd,  as  lliere  is  evi- 
dently no  reason  for  making  a  wound  in  tlie  Dioutti. 

The  second  class  of  cases,  however,  aithougti  rather  rare,  must  still 
be  recognized  as  distinct  in  Ihemselves  and  rt.'(iuiring  especial  trealmenl. 
In  this  class  it  is  very  evident  that  the  gimi  for  some  reason  does  not  give 
way  to  the  {rrowth  of  the  tootti.  Wliere  the  gnm  covers  the  crown  of 
the  tooth  the  tissues  are  swollen,  tense,  almost  cartilaginous  in  their  feel- 
ing, and  hoL  When  this  combination  of  abnormal  conditions  is  found 
over  the  crown  of  the  toolti,  it  can  be  relieved  at  once  by  the  lancet. 

Figs.  136  and  137  represent  tlie  condition  of  the  gums  in  relation  to  the 
teeth  in  the  two  classes  of  cases  whicii  liave  just  been  mentioned.  Fig. 
13fi  represents  Ihe  mucous  membrane  over  the  crown  of  the  tooth  as  flat 
and  on  a  level  with  the  rest  of  the  gum.     This  is  the  condition  of  the 
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gum  in  the  majority  of  cases  of  diflicuit  dentition,  yet  very  severe  symp- 
toms of  disturbance  of  the  ear  and  cerebral  circulation  may  apparently 
aiTse  in  these  cases.  The  symptoms,  of  course,  arc  very  varied,  the  iimst 
dellnite  ones  being  connected  with  the  ear.  In  this  class  of  cases  the 
Kiim  should  never  be  lanced,  even  for  the  purpose  of  bleeding,  as  the 
mouth  is  not  a  fit  place  for  such  a  procedure.  Tlie  treatment  of  these 
rjises  should  be  directed  to  the  especial  part  of  the  economy  from  which 
the  symptoms  aiise.  For  instance,  if  the  ear  is  affected,  the  indication  is 
I')  relieve  the  reflex  congestion.  This  can  be  done  by  the  instillation 
into  Ihe  ear  of  a  few  drops  of  an  atropine  solution,  such  as  in  ihe  follow- 
ing prescription : 

Phxm-biptiok  44. 


Mttrir. 


OrBUimt. 


U    ACrnpinic  aulpliul 

Gljveriiii, 

Aq.  distil U 

31. 


[Ml 


Apotfiaxtry. 

R   Atrapins  Bulpluit gr-  i', 

OlyL'crini, 

Aq.  deslil ^3'- 

M. 


8ig. — Ihvipi  for  Burul  mngaMon. 

In  addition  to  this,  bromide  of  potassium  or  sodium  should  be  given  in 
repeated  doses  to  the  extent  that  is  indicated  by  Ihe  especial  case. 

In  Fig.  137  the  mucous  membrane  covering  the  crown  of  the  tooth  is 

shown  to  be  markedly  raised  above  the  level  of  the  gum.     In  these  cases, 

:  symptoms  of  local  origin  and  often  of  great  severity  arise.     The  infant 

.  evidently  has  extreme  pain  and  tenderness  in  ils  mouth.     It  cries  inces- 
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santlv.  and  oflen  refuses  Id  lake  ils  nounsiinienl,  on  aecomil  of  the  acute 
pain  which  il  suffers,  and  also  o(  the  ti^udemess  which  is  in-oduced  hy  thp 
leas!  prcpsurt-  on  Ihc  gum.  so  that  it  may  iH-rume  weak 
and  pxhauslcd.  Tlure  is  usually  a  considirable  elevation 
(if  thetempcratnri-.luSS.S"'  C.and  fvnn  3fl.4°  and  40°  C. 
liOL*''.  IO:r;  and  104'  F.).  VoinitinK' is  not  uncommon, 
and  there  is  twitching  lo  such  an  i^xtcnt  thai  convulsions 
SLfui  to  be  IhB'ali-ning,  and  at  times  aclnully  wcur. 
There  are  also  greal  restlessness  and  insomnia. 

In  these  cases  lancinj,'  Hie  ^'iim  alTiinls  immediate  re- 
lief. The  lemperalure  (juickly  subsides,  Ihe  jiaiii  juid 
general  nervous  symptoms  disappear,  and  the  inrant  after 
sleeping  quielly  lor  an  hour  or  so  wakes  np  and  takes 
ils  food  wilh  iividily.  The  treatment  in  Ihis  class  of  eases, 
when  the  diagnosis  is  onre  made,  is  (o  lance  the  gum. 
Ttiis  is  done  in  the  rollowinj;  way.  The  infant  Is  placed 
in  tlie  nurse's  lap.  willi  ils  head  in  llie  lap  ol"  the  phy- 
sician, the  nurse  holding  iU  arms  firmly.  The  physician. 
after  having  first  thoroughly  .slerilii-ed  Ins  hands  and 
washed  the  infant's  month  and  gnnis  wilii  sterilized 
Mater,  carefully  makes  an  incision  over  Uie  swollen  gum 
well  down  to  the  crown  of  the  tooth.  Fig.  13S  represents 
the  gum-lancet  which  we  are  in  the  habit  of  using  for 
this  purpose.  As  only  the  end  of  Ihis  lancet  is  sharp,  there  is  less  danger 
of  wounding  the  infant's  lips  and  nioulh  Ihan  wilh  the  ordinary  bistoury. 
Belore  using  the  lancet  it  sliould  be  llmroughly  sterilized. 

Allliongli  much  has  been  said  aboni  Ihe  danger  of  hemorrhage  in 
these  ca.ses,  and  of  infrclion  of  the  wound  by  palhotreriic  orgarnsms,  yet 
inslances  in  which  such  results  have  iii.cum>d  are  so  exceedingly  rare 
thai  Ihey  should  mil  deter  ns  from  Irealing  Hie  case  properly  as  we  would 
treat  an  alisress  in  Hie  monlh,  tonsil,  or  pharjnx.  It  has  also  been  said 
that  a  cicatrix  may  form  on  Ihe  gum  over  the  cntwii  of  llie  lootli  as  a 
result  of  lancing.  This  is  an  exceedingly  rare  occurreiu'c,  and  need 
srarcely  be  taken  into  account.  The  probability  is  that,  when  such  an 
inslancr  has  occurred,  the  case  was  not  one  in  which  the  gum  should  have 
been  lanced,  and  the  fear  of  such  a  result  as  Ihis  should  certainly  »ot 
weigh  in  the  balance  against  the  possilile  exhaustion  and  acute  pain 
which  may  continue  for  days  unless  relief  is  given  by  cutting. 

It  must  be  underslood,  however,  Ihal  the  first  class  of  cases  nf  diflicult 
denliliun  are  by  far  Ihe  most  frequent. 
The  following  case  is  illuslrative; 


Oum-liincTl. 


An  iiirnnf.  \en  rn'iiitlis  uM.  v/as  braii;;hl  to  Ihe  rtinic  with  Ihe  rollnwiii|[  hIMory  : 
II  hiiil  line  liiwiT  incisor.      Al  Ibe  liiiii.-  wh<-ii  Ihis  liolh  »'iii<  aboul  lo  d|J|ipnr  above 
Ihe  margin  of  Ihy  gum  Itie  i«riint  w.i»  very  restless,  and  had  eonsider.ible  fever,  Knd 
pain  in  il^  L-iir.      S<imewliiit  Inter  ii  murn-puruleat  (lisdiiirKi!  rame  frrim   llii-  '-.ir,  bill 
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Ihv  geupra]  symptoms  of  lesllessness,  puiii  at.   times,  and   Ihf  Incsl  symptoms  of  heal 
and  Irriliition  in  Ihi.-  rauuth  oontinued  milil  just  before  tlie  loolh  bud  pk'reol  Itip  pum 
After  llial  lime  llie  dischurpe  Trom  the  ear  ceased,  Jind  Ihe  infant  beL'aniH  perfi-ctly  well, 
the  lucnl  irrituliori  also  having  disappeared. 

Tlirei-  or  four  days  pr<>vious  to  bein):  steii  ul  tin-  clinic  Ihe  same  symptoms  rc- 
liirn.vl.  Tht-  infant  was  i-vidfnily  siiiTeriiitr  from  irrilntion  in  its  moutli.  Somelimi-s 
till'  yum-!  were  hoi  imil  dry,  and  a^alii  llitrf  was  ■\  liypHrst-cretion  of  saliTa.  II  con- 
liniially  pul  ila  liiigir  lo  Ujp  gum  of  llic  lower  jaw,  sonielimfs  iilmot^l  localin)(  it  nw^r 
Uii!  p]a<:e  wh>-re  llie  liNt  loolh  Avas  rut.  The  nar  liitd  Ii^gun  to  disLhai'ge  ni-'aln,  and 
WtP  infant  showed  i^iirns  of  general  disnimfort  hy  rubbing  its  nose  iind  heait  conlinii- 
ally  and  at  \'\iw»  riTing  out  a?  Ihoiiph  in  [Biiii. 

On  examining'  IIil-  ^'uni  il  »-,iij  I'ounii  to  Iw  swollen,  but  there  wus  no  esperially 
li'uder  poiiil.  On  l-samilLiu^'  llie  earn  :m  old  porfoiiili'iiL  of  (hi'  in'-mbrana  tyinpani 
vaa  found  in  thi;  right  ear,  which  w;i3  distharginiJ:.  whil.'  in  Uif  Icfi  ear  Iheri-  was  n 
simple  congestion. 

Sui-h  aisrs  as  this  are  oden  Irealed  hy  lani:ini(  Ihe  (tmn.  ye(  Ihis  [inici'dure  [a  not 
of  Ihi'  slightest  usp,  and  is,  in  fad,  funlraind]e:iled.  as  il  will  only  inereaae  Ihe  already 
eKislinn  irrihilioii  of  the  nioulh.  The  Irealnn'iil  shnnid  he  Uie  iiLlernal  iidministralion 
of  hrniuide  uf  jiolaisinm  and  appropriate  loL-ai  In.'alinenl  for  the  «ar. 

Till'  oilier  vases  are  so  siiuilur  and  arc  so  commnnly  nicl  with  Hiat 
we  need  not  dwell  upon  llieni,  bill  sliall  report  one  of  llie  cases  in  wliith 
laiioiiig  of  llie  gum  is  indicated, 

An  iiifiint,  eighl  nionlhs  old,  and  in  gmwl  health,  eul  iU  first  limlh  whfu  it  was 
fevrm  miinllis  uhl.  Al  Ihis  lime  tliere  wr-re  no  nervnuB  dislurliiinws,  lln"  Itinlh  cmiiin(( 
Ihrou^-h  (hi*  ^■iini  wifiionl  any  rellex  or  loi'al  syiupionm  wliidever. 

When  Ihe  si'innd  Imith  was  pressing  nn  l!ie  giiin  mi:  wiTe  ealh'd  In  relii-ve  lh>-  fol- 

Uiwirig  syni[i1oms.      The  infant,  who  had  Iwen  jierfeclly  widl,  and  who  on  exuiuiiiation 

Hhow>"d  no  disease  of  any  orifun,  was  reporled   to  have  been  ri'v<'ri.=h,   reslless.  and 

iTyirij!  on(  wilh  |iiim  for  Ihe  pirrvi.His  twenly-four   honrs.      II  Inid  refused  lo  nnrse, 

had  not  slept  for  lluily'^ix  Inmrs,  h:id  voniiled  a  nuniher  of  limes,  and  v,-;is  foucid  to 

have  a   temiwinloi-e  of  411°  I',  (104'*  V.).     II   twilrhed  fiMin  lime  lo  lime,  and  iippar- 

fiitly  wiis  in  diingcr  of  having  (fi'Menil  couvulsions,      I  In  examining  Ihe  mouth  one  r.r 

hill'  lower  middle  iticimirB  was  fonnd  lu  he  entirely  llirough  thi'  gum.     The.  gum  neil 

[to  llita  ini-iaor  wiis  greally  smdlen,  lenuc,  niililaijinous  in  |ei-ling,  hoi.  and  Iciiiler,  bo 

llhul  whenever  It  was  loiirlieil  (lie  infuut  sereauied  with  |>ain.     We  llien  lanced  (he  gum. 

The  expression  of  piiin.  wliiili  liad  lieen   marked  on  Ihe  Infant's  faie.  disappi'.ired  im- 

mi-di,ilely.  and  wag  rf|ilaeed  hy  an  eipre^.sion  of  Irainpiiliily,  and  it  wus  evirknt  th.-il 

I  the  severe  pain   had  tieeii  rehen-d  insliinlaneoiisly.     The  infant  ivenl  lo  sleep  al  unei', 

and  slept  two  hoiirs.      When  il  awoke  its  leniperalure  was  noriiLal,  it  loot  Ihe  hreasl 

with  great  eagerness,  and  from  Unit  linie  il  hail  no  more  trouble  in  its  mouth.     Ait  Ihe 

[rest  of  its  leeUi  wer<'  eul  wilhoul  any  iihnormnl  symptoms. 

Tile  following  inse  illiistratos  to  a  slill  p-eatcr  extent  llie  necessity  of 
I  lanein^  Ihe  t;ums  in  •'eilaiii  cases. 


An  infiuil  U-gan  lu  have  irnlalinn  from  its  leelh  when  it  was  live  months  old.      At 

tliis  time  it  woke  up  in  Ihe   iiighl   sereaniing.  aii'l  eoiilinned  to  •ii.'reani  with  pain  for 

several  hours,   dnniis  whieh   time  iU  parents  had  In  walk  I'nnlinnally  n|i  and  down 

illlr   room  with   it.      Variou*   remedies   were  atl ministered,    but    wittiout   Uiu  fligbiesl 

tnU'r.  unit  llnally.  aflor  Iwo  days  of  «ulTerinB.  in  which  it  refuse.!  lo  lakr  iU  nonrihii- 
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An  inciiion  was  made  oreMne 


tind 


merit,  it  Ifisl  in  WPiphl,  and  Fccmed  VPry  ill. 
swollen  gum.  wild  immiMliale  rpliet. 

The  sanie  svinpliJtns  occurred  wlieii   llie  nenl  Inolli  appciirwl  heneatli   Ihe  surfiiC4l 
of  th«  gum,  Ijiit  weri^  relieved,  afler  wuitingfur  n  few  liuurs,  by  luncing.      Of  the  re. 
maining  eighteen  teelh,  six  or  eighl  guve  rise  lo  similur  symploms.  but  in  everjr  instance 
imniediate  relief  wus  alTorded  by  the  Inncin^  of  Ihe  gum. 


DISEASES  OF  THE  NOSE. 

The  nose  is  the  normal  passage  for  the  enlrance  of  tdr  to  the  lungs, 
and  LI  is  priricipaJly  here  tlial  the  air  is  modiileii  before  entering  them. 
In  norma]  respiration  llie  mucous  membrane  of  the  nasal  cavities,  on 
account  of  the  peculiar  shape  of  the  turbinated  bones,  presents  a  larg« 
surface  to  the  inspired  air,  and  is  therefore  admirably  adapted  tu  filter  it 
of  particles  of  dust  and  micro-or,janisniB.  The  air  is  also  wanned  and 
clianjfed  so  that  before  it  reaches  Ihe  larynx  it  is  saturated  with  moisture 
and  healed  to  a  temperature  of  35°  C.  (95°  F,).  This  modiflcation  of 
the  air  is  especially  important  in  the  new-boni,  since  the  limg  has  so 
lately  been  brought  into  use  and  is  in  such  a  comparatively  undeveloped 
condition  that  it  cannot  wittistand  unchanged  air,  to  which  it  adapts  itself 
better  later  in  life.  The  passage  through  which  the  air  passes  in  going  to 
and  through  the  naso-pharynx  is  extremely  narrow  in  young  infants,  and 
can  easily  become  occluded.  There  are  not  many  diseases  which  occur 
in  the  nose  in  infants  and  young  children,  and  tliose  which  we  do  find 
are  serious  chiefly  by  being  the  cause  of  occlusion.  In  case  of  mouth- 
breathing  due  to  nasal  occlusion  in  an  infant,  the  air  which  has  not  been 
modified  by  passing  tlu'ough  the  nose  and  naso-pharynx  may  have  a  delri- 
menlal  inlluence  on  the  lung  and  general  cin'ulatioii,  Ihus  sinking  a  serious 
blow  al  the  infant's  vitality.  In  laler  childhood,  although  Ihe  occlusion 
which  arises  in  the  nares  may  not  be  so  serious  as  regards  the  life  of  the 
patient,  yet  the  results  of  such  a  condition  will  be  represented  by  retarded 
development  of  the  cliild  and  interference  with  the  function  of  hearing, 
with  resulting  mental  dulness. 

RHINITIB. 

The  most  common  pathological  condition  which  occurs  in  the  nose  in 
infancy  and  childhood  is  some  form  of  rhinitis.  This  may  be  acute  or 
chronic,  catarrhal  or  purulent,  hypertrophic  or  atrophic.  New  growths 
are  rare.  Of  these  the  more  common  is  myxoma  or  simple  mucous 
polypus. 

Acute  Rhinitis. — Acute  rhinitis  (acute  coryza)  is  an  inflammation 
of  the  mucous  membrane  of  the  tiasal  cavities. 

Etiology. — The  cause  of  the  disease  in  most  cases  is  apparently  undue 
exposure  lo  cold,  though  it  may  be  proved  eveniually  thai  this  exposure 
merely  prepares  the  way  fur  Ihe  attack  of  some  micro-oi^nism.  The 
fretjuency  with  which  a  cold  in  the  head  follows  a  similar  condition  in  an 
attendant  or  a  companion,  suggests  strongly  a  direct  infection.     This  con- 


« 
I 

I 
I 


DISEASES   VF  THE   NOSE. 


(!:i9 


dition  may  in  almost  all  cases  be  considered  as  pari  of  a  disease  which 
aSects  the  mucous  membrane  of  Hie  naso-jiliarj'nx  as  well  as  of  the  nares. 

Symptoms, — ^Tiie  symptoms  are  a  sense  of  fulness,  burning,  and  dryness 
in  the  nostrils,  succeeded  in  a  lew  linurs  by  a  serous  disehar^,  which 
later  becomes  mueo-puruleiit.  Tliore  is  usually  a  slight  rise  of  tempera- 
ture, and,  althougli  the  general  s>iiiptouis  are  oflen  slight,  there  is  com- 
monly a  verj-  evident  sense  of  discomfort,  rtith  loss  of  appelitc  and  general 
malaise.  In  some  cases,  by  direct  extension  of  the  inllanmiation  Ihrough 
the  Eustachian  lube,  an  olitis  media  may  be  caused.  The  entrance  of  air 
into  the  naso-pharynx  is  blocked  by  the  swelling  of  the  erectile  tissues 
covering  the  turbinate  bones,  and  almost  complete  occlusion  takes  place. 
The  palient  is  then  forced  lo  broalhe  with  Ihe  mouth  open,  and  a  result- 
ing condition  of  dryness  of  the  mucous  membrane  of  the  mouth  and 
throat  and  a  choking  sensation  arising  from  it  follow.  The  natural  ten- 
dency of  an  inlanl  or  young  cliild  is  lo  keep  the  mouth  shut,  so  that  oflen 
when  the  nose  is  occluded  it  breathes  with  great  dillicnlty  when  asleep, 
and  its  face  becomes  congested  and  even  cyanotic.  On  forcing  the  mouth 
open  the  syniptoms  of  congestion  and  cyanosis  disappear,  and  the  child 
begins  to  snore,  and  breathes  with  comparative  comfort  so  long  as  its 
mouth  remains  open,  until  the  drynes.?  of  the  throat  wakes  it  up. 

Prognosis. — The  prognosis  in  these  cases  of  acute  rhinitis  is  usually 
good.  The  disease  runs  its  course  in  a  variable  period  of  from  three  days 
to  a  week,  and,  unless  the  child  is  Biibjecled  lo  fresh  exposure,  it  recovers 
entirely.  The  prognosis,  however,  varies  in  accordance  wilh  (he  age  of  Uie 
individual  attacked.  The  danger  that  a  young  debililalcd  infant  may  die 
from  exhaustion  when  the  nares  are  occluded  is  considerable,  and  we  have 
seen  a  puny,  ill-cared-for  infant  die  of  a  simple  acute  rhinitis  wilh  occlusion. 
Instances  of  Ihis  kind  should  warn  us  that  aclive  tri'alment  is  uidicated, 

TiiEATMENT. — The  trealment  should  be  directed  primarily  lo  relieving 
the  nasal  occlusion.  This  is  best  accomplished  by  atoniixing  the  nose. 
In  most  cases  the  oil  atomizer  containing  oleum  petrolatum  album  is 
sulTicient  to  afford  relief,  In  addition  lo  the  local  trealmeni,  the  adnunis- 
Iration  of  slimulanls  is  indicated  when  there  is  exhaustion.  Care  should 
be  taken  that  Uie  hifarit  is  taking  a  sufllcient  amount  of  nourishnienl. 
This  is  especially  dilTicult  to  determine  if  it  is  nursing,  as  under  these 
circumslances  il  will  oflen  hold  the  nipjjle  in  ils  mouth  and  apparently 
suck,  while  ils  brealhing  is  so  much  dislurbed  by  the  nasal  obslrnclion 
that  it  does  not  draw  much  milk  from  the  breast-  The  various  drugs 
which  have  been  recommended  for  acute  rhinitis  have  not  in  our  hands 
proved  to  be  of  much  nse.  We  have  occasionally  found  that  ten  drops 
of  the  tincture  of  euphrasia  repealed  three  or  four  times  at  intervals  of 
an  hour  will  seemingly  lessen  the  nasal  secretion. 


An  intiaiite  of  Uila  daas  i»  tlie  uise  or  an'inruil  who  had  un  iilUck  vt  aoutv 
rhinllis  wlien  ah*  was  Tfjur  inniillis  old.  AKhoosh  alie  was  well  nourished  and  fuirly 
slrolig,    yvl  llie  iicclufiioli  at   lilt  tiurrfi,  wliiili  luok  plii<;v  ru|iii11y,  produced  serious 
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symploins.  She  w»s  somewhat  cyanolic,  refused  to  take  her  food,  whidi  hai?  to  l>» 
forced  down  her  IhronI,  and  wiis  sleepless,  while  her  strenplh  fiiiled  rjipidly.  She  was 
cared  for  by  a  train-'d  nurse  night  and  day,  tlie  oilapray  wiis  used  al  frequent  iiilervals, 
and  slimularils  were  given,  with  llie  intuilation  of  oxygen  once  every  three  "or  four 
hours.     Under  this  treatment  she  improved  slowly  and  recovered  entirely. 


In  older  children  the  serious  sytriptoins  just  described  do  not  occur, 
as  a  rule,  ;inil  tlie  disease  is  not  much  more  signiliiaid  than  the  coryza 
of  the  adult. 

Purulent  Ghiuitde. — A  rather  rare  form  of  rhinitis  is  at  limes  met  with, 
in  ivhitdi  Iho  flisdianjt.'  is  I'sseiilially  pnrulenl.  It  is  snhadil<^  or  chronic 
in  character,  and  is  generally  associated  with  unhealthy  snrroimdings  and 
some  ctmslilutiona!  weakness.  The  possibility  of  nasal  iliiililheria  should 
always  he  borne  in  mind  in  these  cases,  especially  when  the  dis;  harj.'e  is 
mixed  witli  blood.  In  these  cases  the  secretions  should  bo  exaJiiincd  for 
the  Klehs-Loeffler  bacillus. 

ETiDUiirv. — In  tliese  cases  of  punilcnt  rhinitis  a  puruleid  ilischarge 
from  Ihr  rios{-  may  be  the  result  of  an  im5Usf)ecled  foreign  body  in  the 
nasal  pass^'es.  This  is  especially  likely  to  be  the  case  if  the  discharge  is 
from  one  side  only.  It  irecpienliy  occurs  in  children,  as  they  are  verj' 
apt  to  push  various  bodies  tip  their  no-ies.  If  the  foreign  body  happens 
to  be  a  piece  of  thin  paper  or  other  soft  material,  it  may  not  can.se  much 
nasal  obstruction,  and  its  presence  may  easily  be  overlooked  even  when  a 
prf>be  is  careltilly  used  in  making  the  examination.  This  fonn  of  rhinitis 
is  Mill  accoiripanieil  by  any  especial  cTdargement  of  the  lurbinalc  bones, 
and  namjwing-  of  Ihe  nasal  passages  is  not  a  prominent  symptom. 

Symptoms. — Thi-  symptoms  are  chiefly  a  purulent  di-schar^'e  from  the 
nostrils,  and  redness  and  excoriation  produced  by  the  acrid  character  of 
the  discharge. 

PnoGNOsrs. — The  prognosis  of  purulent  rhinitis  is  good,  except  in  ex- 
tremely debilitated  children. 

Thicatment. — The  treatment  consists  in  cleanliness,  especial  attention 
being  paid  lo  cleansing  the  nares  with  alkaline  solutions,  and  in  atti'nlion 
to  the  KeiieitU  heallli. 

Hypertrophic  Rhinitis. — This  form  of  rhinitis  ts  rare  in  infancy  and 
childhood,  and  we  shall  therefore  merely  refer  to  it.  Rhinitis  is  spoken  of 
as  hypertrophic  when  in  addition  to  a  chronic  inflammation  of  Ihe  mucous 
and  submucous  tissues  of  the  nose  there  is  an  actual  hypertrophy  of  the 
mucous  membrane,  which  results  in  occlusion  of  the  nares  and  conse- 
ijnent  interferenee  with  respiration  and  with  Ihe  removal  of  the  normal 
disdiarijes  from  tlie  nose. 

Etiology. — One  of  the  most  common  causes  of  hyperlrophic  rhiuilis 
is  the  occlusion  of  the  posterior  nares  by  adenoid  growths,  which  inter- 
fere with  the  normal  nasal  secretions  by  retaining  them  in  the  nasal  cavity 
and  allowing  them  to  decompose.  A  recurrent  acute  rhinitis  may  also  bp 
nn  pfinlogical  farlor  in  liypertrophic  rhinitis. 
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Symptoms. — Tlie  most  marked  symptoms  in  liypertrophic  rhinitis  is  the 
nasal  obstniclion,  which  usually  alttTimtcs  from  one  side  oftlic  nose  to  the 
other.  As  would  naturally  be  expected  front  the  lesions,  the  symptoms  are 
those  of  restlessness,  especially  at  night,  and  various  rellex  phenomena 
connected  with  the  Itiroal  and  the  larynx.  Thus,  lliere  may  be  continued 
coub'li,  and,  when  the  Euslaehian  tubes  are  occluded,  deafness  anfl  a  re- 
sulting hebetude.  At  times  interference  with  speech  results.  There  is  not 
much  nasal  secrelioa  in  these  cases,  which  aids  us  in  the  differential  thag- 
nosis  from  the  other  forms  of  rhinitis  which  have  just  been  mentioned. 

Treatment. — The  treatment  of  these  eases,  when  they  are  dependent 
upon  growths  in  the  naso-pharynx  is  the  surgical  removal  of  such 
growths.  Mild  astringent  sprays  should  be  used,  and  the  oleum  petrola- 
tum spray  recommended  in  catarrhal  rhinitis.  As  a  rule,  these  cases 
should  be  placi'd  in  the  hands  of  a  specialisl. 

Atrophic  Bhinitia  (nziriiti). — By  atrophic  rhinitis  is  meant  a  condition  of 
the  nose  characterized  by  atrophy  of  the  mucous  membrane  and  of  the 
bony  prominences  within  the  nose,  accompanied  by  what  has  been  termed 
a  dry  catarrh,  as  a  resull  of  wliiuh  llie  secrelion  of  the  nose  forms  crusts, 
which  undergo  deeomposilion  and  become  fetid.     It  is  also  called  oxtena. 

Etioloi'.y. — ^Tlie  disease  is  one  which  allaeks  older  children  rallier 
Ihan  infanls,  and  ils  etiology  U  oliscurc  The  glandular  function  is  im- 
paired, and  the  nmco-purulent  discharge  becomes  thick  and  Ilnnly  adhe- 
rent in  the  funn  of  cnists  to  (he  simiosilies  of  the  nose.  This  lilm  of 
desiccated  muco-pus  in  drying  contracts  llie  underlying  turbinated  tissues 
in  such  a  way  as  to  interfere  with  the  circulation  of  the  blood,  a  eondllion 
which  limils  glandular  action  still  more  anil  conduces  In  general  atrophy. 

Symptoms. — -The  symptoms  of  atrophic  rhinitis  are  the  fonuation  of 
crusts  and  the  presence  of  fetor. 

TrtKATMENT.^Althougl]  the  tissues  wliicli  have  actually  been  deslrnyed 
hy  Ihe  atrophic  process  cannot  be  n-stori-'d  by  trealtneiil,  the  patienl  can 
be  entirely  relieved  of  the  crust  fonuation  and  fetor  by  persistent  and 
patient  local  washing  and  applications.  The  details  of  treatment  differ 
according  to  the  extent  and  character  of  the  disciise.  Crusts  may  be 
removed  by  spraying  or  douchuig,  great  care  being  taken  to  prevent  the 
washing  lluid  from  entering  the  Euslaehian  tubes,  If  this  is  not  suHicienl 
to  remove  th-"'  r-rusts,  Ihe  nasal'cavities  nuist  be  illuminated  with  a  head- 
mirror,  and  the  crusts  carefully  brushed  nif  with  a  cotlon-stii>k.  The 
fonuation  of  dry,  hard  cnists  is  oflen  prevented  by  freipient  spraying 
wilti  an  oil.  Local  applications  of  different  substances  are  of  use  in 
many  cases,  bul  these  should,  as  a  rule,  be  i-arried  oul  under  ttie  direc- 
tion of  a  specialist  in  the  treatment  of  diseases  of  the  nose, 

MUOOtTS   POLYPUS, 

This  is  a  pedunculated  connective-tissue  growth  originating  from  Ihe 
mucous  membrane  of  the  middle  turbinate  bone.     It  is  rare  in  children, 
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It  does  not  grow  an  a  lit'ulUiy  imicous  incuibrane,  and  is  always  preceded 
by  some  morbid  uondilion  uHhv  nose,     II  is  oflen  multiple. 

The  symploms  bL'giii  witli  a  nasal  discliarge  Tollowed  by  nasid  occlu- 
sion. Till?  diagnosis  is  easily  made  by  a  mirror  and  a  probe.  The  treat- 
ment is  the  ronuival  of  the  growth, 

BPISTAXI3. 

During  the  period  of  early  childhood  epislaxis,  or  hemorrhage  from 
the  nose,  is  not  unconimon.  We  have  occasionally  mot  with  epistaxis  in 
young  infants,  but  in  our  experience  it  is  rare  in  tlif  early  months  of  life. 
In  older  rhildreii  recurrent  epistaxis,  especially  if  unilateral,  points  to  the 
presence  of  an  erosion  or  a  viiricose  condition  in  the  cartilaj^iuous  septum 
near  the  external  opening  of  the  nose. 

Unless  the  individual  happens  to  be  affected  by  tueniophilia,  epislaxis 
is  not  especially  dangerous,  and  usually  its  occurrence  ceases  as  the  child 
grows  older. 

TBE,vrMENT.— The  application  of  pressure  on  the  side  of  the  base  of 
the  nose  and  the  use  of  ice  are  usually  sufticient  to  stop  the  hemorrhage. 
If  (he  epislaxis  ia  due  to  the  varicose  condition  just  spoken  of,  it  cun  be 
readily  coiilnilleil  lempurarily  by  a  jihig  of  rofton  pressed  upon  flie  bleed- 
ing pari.  For  a  ponnanent  cure,  cauterizing  the  bleeding  part  may  be 
necessary. 

DISEASES  OF    THE  EAR. 

It  is  very  iniporlanl  li>  hear  in  mind,  in  examining  iufauls  and  children, 
the  common  occum-nce  of  some  morbid  process  in  the  ear.  In  many 
cases  in  which  the  more  pronounced  aural  syniplmns  are  not  evident, 
symptoms  which  appear  obscure,  but  really  are  due  l(»  soTne  latent  dis- 
turliance  in  the  neighborhood  of  the  ear,  reflex  or  olherwise,  are  readily 
explained  when  hi  a(ldilir»n  lo  the  presence  of  some  oilier  disease  the 
unusual  syitiplnms  are  fuiind  to  arise  from  Ihr  aural  com|ilication.  Hie 
question  of  diseases  of  the  ear  in  iiifaiu-y  and  childhood  tias  not  received 
from  Ihe  gener.d  pi-aclilioner,  nor,  indeed,  from  lliose  who  devote  them- 
selves especially  lo  children,  the  altentiiMi  that  it  deserves.  Even  leaving 
out  of  consideralion  the  eases  of  disease  of  the  middle  ear  incident  lo 
the  exanthemata,  seriou.^,  implications  of  the  ear  fnim  other  causes  are  not 
uncommon  during  the  lirst  year  of  life,  and  we  should  especially  w'atch 
for  an  aural  compticalion  in  pneumonia,  * 

Von  Trflllsi?li  found  on  i-xamirniig  forly-seven  ])elrous  bones  taken 
from  twenly-four  luiselected  diildren  that  the  middle  ear  was  nonnal  in 
only  eighteen.  The  other  twenty-nine  ears  showed  in  varyhig  degrees 
the  appearance  of  a  purulent  and  sometimes,  Ihough  rarely,  of  a  mucous 
catarrh.  Of  the  fifteen  children  with  exudation  in  tlie  middle  ear,  Ihe 
youngest  was  three  days  and  Uie  oldest  one  year  old ;  five  were  in  their 
first  month,  two  each  in  their  second  and  fourth,  ttiree  in  Uieir  third,  and 
one  ea,ch  in  their  seventh,  eighth,  and  twelfth  months. 
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Til  livery  five  exaiiiinatinns  of  the  ears  tif  new-bom  children  Schwartze 
found  the  tympanum  (illed  with  pus  in  two. 

Wrt-don  ftiuml  in  cifrhly  ears  of  children  a  nonnal  middle  ear  in  only 
fourteen  ;  punilen)  catarrh  ('xisted  in  thirty-six,  and  simple  mucous  catarrh 
in  thirty  ;  ihc  younposi  cliild  iLad  lived  twelve  lioui-s,  the  oldrsl  fourteen 
months.  The  mjyorily  of  these  cases  were,  however,  trom  three  to 
fourteen  days  old. 

Edwanl  Hoffman  examined  twenly-four  petrous  bones  in  infants  vary- 
ing in  age  from  lliirty-two  hours  to  four  weeks,  and  found  llir  tympanum 
fiUud  with  pus  in  seven  cases. 

Of  two  hundred  and  thirty  carefully  examined  cases  under  st>ven 
months  of  age  Kutcharianz  found  the  tympanic  mucous  membrane  normal 
in  thirty  only.  In  fifty  il  showed  either  sliyihl  or  intense  catarrhal  inflam- 
mation, and  ill  one  hundred  and  filly  tlie  tympana  were  filled  with  pus. 

These  slatislies,  quoted  from  Von  Troltsch,  serve  to  emphasize  the 
statements  of  that  author  thai  even  from  the  beginning  of  extra-uterine 
life  "there  is  an  unusually  strong  disposition  to  disease  of  the  middle 
ear,  owing  on  the  one  hand  to  the  double  uifluenco  of  the  peculiar 
morphological  relations  of  the  car  and  the  pharjTix,  and  on  the  oilier 
hand  hi  the  diseases  and  conditions  of  life  to  which  the  cliiid  is  frequently 
exposed."     — 

It  has  been  noled  that  in  cases  of  pneumonia  oecurring  in  children 
infccUon  of  the  ear  is  not  tonnnon  if  the  naso-pliarynx  is  free  from  ade- 
noids; otherwise  il  is  a  frequent  coniplication.  Middle-ear  infections 
occur  in  HO  per  cent,  of  eases  of  pneumonia  (Crockett),  while  in  measles 
and  ty|)lioi)i  fever  the  percentage  is  only  about  10. 

In  the  middle-ear  infeclions  in  lyphoid  and  dipldheria  cultures  have 
shown  the  conlinued  presence  of  oi"ganisnis  for  eighl  or  nine  nioiitlis.  In 
lliese  diseases,  (lierefore,  the  aural  discharges  may  be  a  source  of  danger 
even  after  the  sym}iloma  have  subsided.  In  Ihese  cases  there  is  usually  a 
mixed  infection. 

In  the  first  twelve  or  eighteen  months  of  life  tlie  ear  symplonis  are 
elusive.  There  may  be  no  symptoms  sugpesiing  middle-ear  infection 
olher  than  Ihe  general  signs  and  symptoms  of  sepsis,  and  meningeal  irri- 
lation,  such  as  twitching,  rigidity  of  the  neck,  retraction  of  the  ln-ad,  and 
convul.-iive  inovemenls  of  the  exlremities.  In  older  children  the  pain 
may  be  referred  to  the  slomaeh.  If  the  upper  posterior  wall  of  the  canal 
is  ivddened  it  points  towards  a  tubercular  meningitis  (Blake). 

These  pathological  and  clinical  observations  emphasize  the  fact  that 
the  enr  in  children  is  a  very  frerjuent  source  of  infeclion  by  a  number  of 
piilliMgcnic  ni^anisms,  such  as  Hie  prieuiiioi'occua  and  sireplococciis,  and 
llial  lliis  infection,  although  frequently  primary,  is  usually  secondary  In 
infeclion  elsewhere,  as  frimi  Ihe  cerebral  meninges  and  especially  from 
Ihe  naso-pharynx. 

Wf>  should  tlierefon*  consider  carefully  Ihe  ear  in  all  cases  in  wliicli 


644 


PEDIATRICS. 


Ihfi  symptoms  are  obscure,  ns  well  as  iti  those  diseast's  in  which  it  is  woll 
known  that  aural  compliralions  ari-  liaJilu  lo  arisL'.  For  the  treatmmit  of 
acute  otitis  media,  see  page  566. 


DISEASES   OF   THE    NASO-PHARYNX. 

AUtiongh  the  cavily  nf  llie  iiaso-pharynx  is  small  and  apparently  iii- 
signiliiaiit,  yel  it  plays  a  very  iinporiaiil  part  in  a  number  of  tlie  diseitsi'S 
to  wliii'li  cliildrcii  are  susceptible.  The  cundilioti  ivhirh  makes  this  jior- 
tion  of  llie  respiralory  tract  especially  itn|>orlanl  is  the  presence  of  (lie 
pharyngeal  tonsil  which  lines  its  cavily. 


HYPESRTROPHY   OF   THE   PHARYNGEAL  TONSIL 

Growths]. 


:  Adenoid 


The  glandular  or  lymph-lissue  wliicli  lines  the  vault  ami  posterior 
wall  of  the  iiaso-phurynx  is  verj'  similar  to  Ihal  which  composes  tlie 
faucial  tonsils,  and  is  called  the  phaiyntiral,  liiird,  or  Lnschka'a  tonsil. 
Under  certain  circumstances  this  lissnc  bi-coim-s  hypertrnpliicd.  and  nives 
rise  lo  the  condition  which  is  usually  designated  as  adciniiil  growths. 

Etioloci. — ^The  pharyngeal  tonsils,  like  the  faucial  tonsils,  are  normal 
sirnctures,  and  hccoira'  patluilogical  only  when  llicy  are  liypcrlro|»hic'(l 
or  (liseaaeil.  Careful  esaniinaliiin  will  rrvi-al  the  presence  of  !iypertro|iliy 
in  the  majority  of  children,  hut  in  normal  cases  il  is  small  and  produces 
no  syrnpkiiMs.  Al(linu{;li  liypiTtropIiy  fifllic  plmrynpea!  lon.sil  may  orcni" 
in  iid'ani-y,  it  is  unconnnon  before  llie  secojid  or  lliird  year.  The  discas<-  is 
essentially  one  of  childhood,  as  il  very  seldom  develops  afler  puberty. 
Acute  inflannnatory  conditions  or  some  obstruction  in  the  nose  are  prob- 
ably tlif  inciting  caUB<?s  of  the  hyperlro|)hy. 

Pathological  Anatomy. — The  pathological  condition  which  is  foumi  in 
Uie  lymph-lissues  of  Ihe  naso-pharynx  is  an  hyperlropby  wliich  is  verj- 
similar  to  the  hypertrophic  condition  of  the  faucial  tonsils,  except  Uiat 
the  latler  conlains  a  greater  amount  of  connective  fibrous  tissue.  The 
hypertrophy  may  be  of  greater  or  less  exteni,  sometimes  not  being  suffi- 
cient lo  cause  any  especial  occlusion  and  at  other  limes  completely  occlud- 
ing the  posterior  nares. 

Symptoms. — The  most  prominent  symptom  noticed  in  children  who 
have  tliis  disease  is  lliat  Hiey  briallie  with  tbeu-  mouths  open  at  niglil  and 
snore.  As  the  narcs  beionie  more  occluded  the  child  begins  to  breathe 
tbrougli  ils  mouth  also  when  il  is  awake.  The  interference  with  Iho 
pn)per  passage  of  Ihe  air  lo  Ihe  lan-nx  and  lung  resulls  in  a  chronic  fonn 
of  phai-yngitis  and  laryngilis,  while  tbe  blocking  of  the  tiasal  end  of  Ihe 
Eustachian  tubes  may  result  in  a  chronic  catarrhal  condilion  of  the  middle 
ear.  Ajiy  or  all  of  these  symploms  may  arise  in  lui  iiulividual  ease 
according  to  the  amouni  or  position  "f  the  obstruction.  The  child's  ex- 
pression changes,  and  is  almosl  characlerisUc  wlien  the  disease  is  fidly 
developed.     It  holds  ils  mouth  open,  and  tlie  lower  jaw  appears  to  drop, 


giving  it  a  shipid  look.  IC  this  coiulilion  fontinues  after  the  sevc-ntli  or 
eigliUi  year.  Ihf  brklgc  of  i\w  nose  is  apt  to  be  proininen!  and  its  sides  to 
look  pin^lii-Tl ;  Ihc  palate  may  bf  nmrkt-dly  arched,  and  the  upper  jaw 
narrowfd  laterally  so  as  to  crowd  the  teetli.  The  faueial  tonsils  may  or 
may  not  be  i^iilui^ed.  but  itre  usually  so,  Aiintlier  symptom  is  an  in- 
creased liability  to  attacks  of  acute  rhinitis,  and  a  tendency  for  Ihesc 
attacks  to  become  subacute  or  chronic. 

Lack  of  development  {>f  the  chest  with  flattening  of  the  front  of  the 
llionix  may  be  raiiseil,  not,  as  was  fonnerly  supposed,  by  the  eniai^ement 
of  the  faueial  tonsils,  but  by  the  occlusion  caused  'by  the  hj-perlrophy  of 
the  pharyngeal  tonsil.  This  hypertrophy  with  its  resuHinp  iiiisal  occlusion 
may  also  bt^  the  cause  of  phai-yngitis,  laryngitis,  and  perhaps  of  bronchial 
catarrli  or  asthma,  which  can  be  cured  only  by  Uie  removal  of  ttie  primary 
cause,  the  pliaryngea!  tonsil. 

Diagnosis. — ^Tlie  liiagnosis  of  tiypertrophy  of  the  pharyngeal  tonsil  is 
not  difficult  in  a  m&rked  case  or  if  it  is  possilile  to  examine  the  child's 
naso-pharynx.  In  young  inliitils  the  posterior  nasal  space  is  so  minute 
that  it  is  almost  impossiJjIe  to  reach  it.  The  dii^nosis  I'aii  often  be  made 
simply  by  the  appeai-ance  of  the  child,  as  there  is  no  otlu^r  disease  which 
especially  shnuiales  this  condition.  A  definite  diagnosis,  however,  can  be 
made  only  after  the  hypertrophiod  tonsil  has  actually  been  seen  ur  felt. 

The  importance  of  learning  to  detect  by  means  of  the  finger  the  pres- 
ence of  an  enlaj^ed  pharyngeal  tonsil  is  grt-at.  Ifan  examination  with  the 
postencir  rhinoscopic  muror  can  be  made  Ihe  exact  extent  of  the  hyper- 
trophy can  be  seen,  and  the  ctiild  spared  the  discomfort  of  a  digital  exaiiii- 
nafion,  but  Uie  examination  with  the  mirror  in  the  throat  is  usually  so 
difficult  in  young  children  that  the  dii-ect  iletection  by  nieansof  the  finger 
is  often  the  best  method.  The  cliild  should  have  a  blanket  pinned 
around  it  tightly,  so  as  to  keep  it  from  moving  its  anjis.  U  should  be 
held  llmdy  silting  in  the  nurse's  lap.  The  cliild's  head  is  then  held 
Willi  one  arm,  pressing  the  cheek  between  the  back  teeth  with  the  fore- 
finger, then  passing  the  forefinger  of  the  other  liand  gently,  firmly,  and 
quickly  over  the  base  of  the  tongue  and  behind  the  soil  palate  until  it 
reaches  the  posterior  wall  of  ttie  pliarynx.  By  quickly  luniing  Ihe  linger 
U|iward,  it  is  easy  to  feel  whether  Ihe  cavity  uf  Ihe  naso-pliaryris  is 
clear  or  whether  it  is  more  or  less  filled  by  a  soft,  spongy  mass,  the  hyper- 
Iruphied  pharyngeal  tonsil.  There  is  usually  a  little  blood  on  the  linger 
when  it  is  wilhdi-awn,  as  the  growth  is  friable  and  bleetls  easily.  This 
examination  is  not,  as  a  rule,  very  painful  to  the  child,  but  is  in  many 
cases  Very  disagreeable  and  alarmhig  to  il.  When  Ihe  linger  is  once  in 
the  niotitli,  it  is  not  wise  tu  take  it  out  again  until  the  exanunalion  is  com- 
pleted, us  the  cliikl  can  rarely  be  induced  to  allow  a  second  attempt  to 
be  made.  In  passuig  the  finger  over  the  base  of  Ihe  tongue  il  is  necessary 
to  be  careful  In  get  the  finger  behind  the  soil  palate,  and  not  to  push  it 
upwani  and  liackwarti,  for  in  this  case  the  soft  tissues  of  the  palate  may 
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reel  like  an  adenoid  growlh.  The  Hiiltl  can  be  iircveiiled  rpnii  bitinjr  tlie 
fiiifter  by  simply  keeping  llie  cheek  pressed  between  (he  leetli  as  lius  just 
been  described. 

Another  valuable  sign  of  adenoids  in  children  is  thai  deseribed  by 
Goodale.  II  is  siiown  by  the  deficienl  relraction  of  tiie  boH  palate  when 
Uie  child  is  made  to  gag.  In  the  presence  of  an  excessive  atnouiit  of 
adenoid  tissue  there  is  a  considerable  space  separating;  the  uvula  from  the 
posterior  pharj'ngeal  wall  and  a  flalLening  of  the  vault  of  the  soft  palate. 

Fig,  139,  piige  646,  represenis  Ihe  typicHl  picture  of  iiii  iideiioicl  )i;rowlli  in  n  girl 
ten  years  old.  She  liHi!  liiT  numlh  open  and  evideuUy  liitd  ciim|j|ele  occlusion  of  Ihe 
posterior  n.'ir>'!',  llie  anlerinr  n.tres  on  exaniinnlion  iiflng  found  cnlJri'ly  free.  Tlie 
pinrlipd  look  nl'  the  fare  on  either  side  (if  tlie  noae  mid  the  jiromiiience  of  Uie  bridge 
of  Ihe  uoav  lire  lo  In!  noU»!il,     The  cliild  wiis  dull,  the  dulness  liaving  incr«aseil  as 

Fill,  t39. 


Hypertiophy  ol  piiairngHtl  Wnall  (Bdcmilrt  gr..wiiiii|.    fenuue,  lOynmoW. 

Hie  olher  symptoms  of  llic  adenoid  growth  dr-i-ehr]"'.!,  iin<)  her  fiice  li;id  u  sinpid  ex- 
pri'^sion.  Dii  exiiuiiniri),'  the  cliild's  n  mo  III  llif  luinl  ptihili-  was  fniiinl  lo  I"'  vi-ry  much 
nrrlii'd,  th?  lonsilf  vii-re  enhir^fed,  and  Ihe  soil  paUte  wns  sh'ghlly  puahi'd  forwnri],  the 
]ihiirynx  iiHiig  nurroiver  lli,in  uormnl. 

All>-r  renioviil  of  Hie  ^idenoiJ  (rrowlh  and  Tnuriul  Imisils  she  round  no  ililRrulty  tii 
keepinj;  Hil'  month  rloscd,  lO'L  only  while  iiwaki-,  Iml  iilso  nl  niulil.  iiiid  s!''jil  iiiiieli 
more;  c|iii.'lly  Ihaii  lierorc'.  Her  general  lii-allh  iinprovi'il,  and  tin'  devi'lnjini'iiit  of  lit-r 
fiUM!  ihiritig  Uie  fiiittiiider  of  lis  growlli  wiis  normal. 

Altlioitgh  the  symptoms  of  adenoids  cannot  be  (iverlooked  in  typical 
cases,  we  must  recofini/e  Hie  fait  that  many  children  may  have  a  large 
growth  of  adenoids  wilhout  giving  rise  lu  moulh-breathing,  snoring  or 
other  evidences  of  nasid  obstruction.  Tin's  is  due  probably  to  the  pecu- 
liarity of  the  siluati'in  ot  the  growth,  or  lo  the  fad  that  the  vault  of  the 
naso-pharynx  is  large  enoni^h  to  accommodale  it  wilhout  irderfereiire  in 
tlie  bmalhing.     Sueh  cases  are  much  less  likely  to  need  operation,  tint  oc- 


casionally  ono  iiiot-ts  witli  oljscurc  cases  of  mainiitritinri,  anorexia  and 
aiiaiiiiia  whuli  rt-sisls  all  nieUiod  of  Ircatment  iinlil  [lie  removal  of  the 
adenoid.  We  have  seen  general  slrikini,'  examples  of  this  class  of  cases. 
If  therefore  in  any  obscure  case  of  debility  we  find  on  examination 
adenoid  vegetalions  present  to  a  consideralile  degree,  we  are  in  the  habit 
of  recommending  their  removal  even  though  there  are  no  symptoms  of 
obst  ruction. 

PftouNosis. — The  prognosis  of  cases  of  hy|iertrophy  of  the  pharyngeal 
tonsil  varies  greatly,  for  there  arc  ail  furms  and  degrees  of  the  afTeclion, 
In  some  cases  the  swelling  of  the  lymph-tissues  occurs  only  at  intervals 
when  the  child  had  been  subjected  to  exposure  in  inclement  weather; 
it  will  tlien  show  itself  simply  by  occlusion  of  the  nares,  with  resulting 
discomfort,  lasting  for  some  weeks,  but  disappearing  eventually  as  the 
weather  becomes  milder  or  if  the  child  is  taken  to  a  different  climate.  The 
naso-pharynx  has  an  important  function  besides  being  a  passage-way  for 
the  air.  It  Inhricati's  the  pharynx,  and  by  the  action  of  its  muscles  opens 
tlie  Eustaehian  tubes  during  the  acts  of  swallowing  and  yawning,  thus 
venlilaliiig  the  ear.  The  prognosis,  therefnre,  must  vary  according  to  the 
degree  in  wiiich  any  of  these  functions  are  interfered  with.  When  infauls, 
before  they  have  learned  to  articulale,  become  deaf  they  may  gradually 
lose  the  power  of  speech,  and  from  being  deaf  Ihey  may  fall  into  a  con- 
dition of  hebetude  wbicli  sometimes  closely  simulates  idiocy,  though  it  is 
not  true  idiocy,  for  Uie  mental  condition  quickly  changes  when  the  cause 
of  file  disturbance  has  been  removed.  Unless  irrej^irable  injury  has  been 
done  to  the  t-ar  or  (o  Uie  general  (it-velopment.  the  prognosis  is  veiy  favor- 
able, provided  the  proper  treatment  is  carried  out. 

Treatment. — Tlie  liesl  Ireatmeid  of  Ihese  cases  is  to  remove  the 
adenoid  growth  at  once.  The  iiperalion  in  the  hands  "f  a  skilful  surgeon 
is  not  dangerous,  and  should  be  unhesitatingly  advised.  There  are  a 
number  of  methods  wliidi  have  been  employed  hi  opemling  on  these 
cases.  The  child  should  be  etherized,  or,  as  is  preferred  by  some  opera- 
tors, chloroform  may  be  employed.  Most  operators  jirefer  to  have  the 
chilfl  held  silting  in  the  lap  of  an  attendant,  others  to  have  it  lying  down 
with  il,s  head  bent  backward.  Dr.  French,  of  Brooklyn,  uses  an  especial 
chair  adapted  l)y  him  fur  operating  in  llie  iipriglit  position.  There  is  less 
liobihly  to  extreme  liemorrhage  and  to  infection  of  the  middle  ear 
through  the  Eustachian  lube  in  (he  upright  position,  and  the  danger  of 
inspiring  the  blood,  which  has  been  given  as  a  reason  for  operating  In 
the  prone  position,  is  now  well  known  lo  be  visionary.  The  instru- 
miyit  which  is  commonly  used  is  the  Coltsloin  curette,  which  acts  on 
llie  principle  of  a  draw-knife,  held  in  a  slirnip-shaped  frame ;  or  a  pair 
of  post-nasal  furceps  held  in  llie  right  hand  is  introduced,  closed,  into  the 
naso-pharyngeal  cavily.  The  blailes  are  then  opened,  and  pieces  of  the 
mass  are  (frasped  one  afler  llie  other  and  pulled  off  gently :  under  no 
ciruuiiistances  is  force  lo  be  exerted.     With  proper  care  and  assistance 
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IhiTc  is  no  (liiiigtT  lo  Ihr  fliilfl,  and  oflcn  In  a  few  miniilcs  a  morbid  pon- 
iliLion  wliiuli  hits  existed  fur  years  may  bo  jjraclJL'ally  ciirrd.  Tlierc  aro, 
of  course,  many  details  in  Uila  operation  wtiicli  must  be  Uioroughly  un- 
derstood in  order  that  it  should  be  sucf  ess  fill.  They  need,  however, 
scareeiy  be  mentioned  liere,  as  tlie  operation  sliunid  be  performed  only 
by  one  wliose  woric  has  especially  litted  iiim  for  it.  There  is  no  limit  to 
the  age  at  which  adenoids  may  be  removed.  As  soon  as  the  growtli  has 
readied  sucli  proportions  as  to  cause  symptoms,  sucli  as  snuffles,  snoring, 
mouUi  breathing  and  diiliculty  in  nursing,  immediate  removal  is  indicated. 
This  may  be  done  as  early  as  six  or  eight  weelcs  after  birth,  but  when 
removed  at  tliis  early  age  they  are  almost  certain  to  grow  again, 

Tliese  growtlis  when  not  extensive  are  sometimes  removed  even 
without  ether  with  tite  curette  or  the  fmger-nail. 

The  following  case  illustrates  the  benefit  of  operative  treatment  for  the 
removal  of  the  pliaryngeal  tonsil  when  hyperlmpliied. 

Wlieii  llie  ctiild  was  first  sevn  at  two  years  "f  agf  In;  li;ul  a  vpiy  hriglil  expression, 
and  s[»)fce  well  ;  lii'  showed  noltiiint  abnnmial  ui  corinediori  with  the  sliHpe  of  bis  iiiiee 
or  (nre.  He  heard  well,  slept  wilh  his  moiilli  siml,  iirid  hiui  a  fri'einissngenrair  lhn>ii|;h 
a  perfwllj  normal  nose  ajid  naso-ph.iryns.  Whon  he  was  Ihri'c'  and  ji  half  years  old, 
however,  il  was  nolited  that  he  snon>d  at  niiiht,  hri'uthi'd  wilh  his  mouili  open,  anil 
WUN  Hubjetl  lo  cunlinital  attacks  of  rliinili.s  and  na<io-pharyiipml  orrlu^ion.  Folluwiiig 
IIk.'Sij  Attacks  his  hearing  became  afTected.  and.  whil?  in  his  second  year  h<-  tiad  been 
hrighl  and  always  ready  to  play  wilh  his  jLirenls,  he  becami;  duU,  and  did  not  care  to 
play  wilh  others,  hut  would  ail  for  hours  playing  by  himself  wilh  his  toys. 

A  digital  exam inal ion  ^^howed  a  mass  of  cnusiderahli^  siw  blockldg  the  [Histerior 
DBrcs.  On  (lie  removal  of  lliiis  ina.-^,  wliii'h  priivrd  lo  l>e  an  liypcrtropliieit  plitiryiiifeal 
tonsil,  rapid  ijiipiiivement  look  |)Ui'e  in  his  gi'iienil  cundition.  Ihe  diilness  anil  hebe- 
tude ilisappi^aied,  and  be  returut'd  tii  the  nortnal  coiidilioii  wluch  h<>  r>^preseiiled  in 
his  second  year. 

There  are  other  growths  whicli  occur  in  the  naso-pharynx,  such  as 
san::omata.     They  are,  however,  loo  rare  lo  need  especial  desiriplioii. 


DISEASES  OF  THE  PHARYNX. 

Diseases  of  the  pliarynx  in  children  are  especially  those  afTerting  the 
tonsils,  the  uvula,  the  soft  palate,  and  the  posterior  wail  of  Ihe  pliaryiix. 

TONSiLuna. 

By  tonsillitis  ia  meant  an  inllannnation  of  the  tissues  of  the  faucial 
tonsils.     Tliis  iiillanimalion  may  be  acute  or  chronic 

Acute  TonsiUitiB. — Acute  tonsillitis  {acute  /o/llm/ar  tvnsillilin,  iutu4e 
cri/j/tic  toiteiltitU)  is  eharacterized  by  an  acute  swellinff  and  redness  of  the 
glands,  and  an  exudation  from  the  crypls.  II  ia  generally  bilateral,  but 
one  tonsil  may  be  affected  before  the  other.  The  disease  is  not  limited 
lo  the  faucial  tonsils,  but  commonly  involves  neighboring  glandular  struc- 
tures, such  as  the  pharyngeal  and  lingual  tonsils. 


DISEASES   Of  THE   l'll.\rtV\X. 


649 


EnoLnoY, — ^The  caust-  of  this  form  of  tonsililis  is  iintioublcdly  iiifec- 
lioii  by  some  i>athogeiiic  genu.  It  is  probable  tbat  more  than  one  form 
of  germ  is  capable  <>f  causing  it.  Many  of  tlic  pathogenii:  germs  which 
Infest  Uie  mouth  or  tlie  tliroat  may  bo  fomid  in  llie  crypts  in  this  disease, 
but  tlie  especial  germ  by  which  we  can  characterize  tlie  disease  has  not 
yet  been  determined. 

Symitohs. — As  a  rule,  the  disease  is  characterized  by  acute  onset, 
with  a  heightened  temperature,  39.4°  to  40°C.  (103°  to  104"  F.),  loss 
uf  appetite,  and  general  malaise.  We  have  often  noticed,  however,  that  lite 
symjitoms  of  a  marked  follicular  tonsillitis  are  not  so  acute  and  do  not  so 
delinitely  point  to  the  tliroat  in  young  children  as  tht-y  commonly  do  in 
older  eliililren  and  in  adnlls.  In  fact,  in  many  eases,  unless  the  throat  is 
actually  inspected,  it  would  seem  as  though  the  symptoms  were  not  due 
to  a  local  afTeetion  of  the  throat,  but  to  some  general  disease  affecting 
other  parts  of  the  system.  We  should  be  especially  careful,  therefore, 
not  to  have  our  attention  diverted  from  the  throat,  but  under  all  cir- 
rumstancos,  where  tliese  symptoms  arise  in  young  children,  even 
though  tiiey  apparently  swallow  without  discomfort,  the  throat  should 
be  examined  before  deciding  whether  or  not  some  other  disease  is  de- 
veloping. 

On  examining  (lie  throat  tiie  tonsils  are  seen  to  be  enlarged,  red- 
dened, and  in  the  early  hours  of  the  disease  to  show  a  little  swelling 
of  the  orilices  of  Ihe  crj'pts,  as  though  n  secrc'tion  within  then]  was  about 
to  bursl  Uie  overlying  ruucnus  njcmliranc  and  appear  on  the  free  surface. 
Later  this  actually  occurs,  and  Ihe  tonsils  are  seen  to  lie  sludded  with 
while  or  grayish-white  spots.  These  do  not  appear  on  the  soli  palate  or 
uvula,  though  they  may  appear  nn  llie  pharj'n{,'eal  tonsil,  the  base  of  the 
tongue,  and  the  posterior  pliaryngeal  walls.  The  mucous  nienibnuie  of 
the  pillars  of  the  palate,  of  the  uvula,  and  of  the  soil  |ialate  are  usually 
reddened,  and  there  is  very  apt  lo  be  a  decided  reddening  and  even 
swelling  of  the  mucous  nieinbi'ane  and  follicles  of  the  ])har}iix.  As  the 
disease  progresses  these  spots  may  coalesce  and,  adhering  lo  the  surface 
of  the  tonsil,  fonii  a  pseudo-nienibrane  which  is  often  impossible,  willioul 
a  bacteriological  examination,  lo  distinguish  from  diphtheria.  As  Uierc 
is  a  direct  conneclion  between  the  tonsils  and  the  cervical  glands,  Uie  latlor 
arc  liable  In  he  invoiveil,  Ihougli  any  great  swelling  of  the  cervical  glands 
in  coiNjcctiun  with  acule  tonsillilis  is  unconunon. 

The  disease  is  self-limiled,  and  runs  its  course  in  two  or  Uiree  days  or 
a  WL'L'k,  at  Ihe  end  of  which  time  the  general  symptoms  subside,  the 
appetite  returns,  Uie  temperatun-  becomes  normal,  and  the  duld,  although 
it  is  left  somewhat  weakened  by  the  disease,  seems  as  well  as  ever.  The 
tonsils  Uieuiselves,  however,  may  not  fur  some  lime  regain  their  origmaJ 
sile,  and  Ihe  exudation  often  remains  in  the  crypls  and  may  cause  a 
chronic  irritation  with  a  tendency  to  recurrence. 

DiAimnsis. — ^I'he  difterential  diagnosis  of  follicular  tonsililis  is  to  be 
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niadi*  from  llie  various  furius  of  8101111111(11,  which  have  already  b 
suflJck-iiUy  tk'siTL)i-i!,  ami  from  ili|jhtln.'ria.  II  is  timv  vor)'  gfiipmlly 
known  that  it  is  iiiipossibk'  absolulely  to  exclude  diphtheria  by  tlie  morbid 
appea ramies  seen  on  tin*  Inrisiis.  In  llio  trreat  majority  of  instances,  how- 
ever, when  the  attack  is  acnte.  wln-n  the  icr\iia!  glands  are  not  t-spetially 
involved,  when  the  white  spots  on  the  tonsils  are  cloarly  located  in  tlie 
orifices  of  the  crypls,  and  when  theri'  is  no  appearanee  of  a  membrane 
on  the  soil  palate  nr  piiai-jri^eal  wall,  we  oaji  make  a  ]irovisional  clinical 
diajfliosis  of  follicular  tonsillitis  with  considerable  oonlidenoe,  bnt  never 
with  ceriainly  without  a  bacli-riolojjical  examination. 

PitouNosis, — The  prognosis  of  follicular  tonsillitis  is  in  almost  every 
t-aso  favfimbk',  and  is  remlered  unfavorable  only  by  the  eomplicatioii  of 
a  peritonsillar  abscess,  but  it  should  bf  remembered  that  in  an  inllamed 
tonsil  pathogenic  org-anisms.  such  as  thosi'  of  diphlhuria,  are  more  apt  lo 
develop  than  when  Ihere  is  no  inllannnalion. 

TncATME\T. — The  treatment  of  acute  tonsillitis,  according  to  our  ex- 
perience, should  be  enlirely  symptomatic.  It  is  a  self-iinnted  disease,  and 
in  a  vast,  lujijority  of  eases  is  not  shortcneil  by  the  adniinislralion  of  any 
drug  internally  or  by  local  applications.  In  order  to  avoid  the  invasion  of 
the  various  palhogenic  genus  during  the  progri/ss  of  tlie  tonsillitis  we 
are  in  the  habit  of  having  the  throat  kept  thoroughly  clean  with  mild 
solutions  of  chlorate  of  potassium  or  borate  of  sodium.  In  young  chil- 
dren, as  a  rule,  Wf  make  no  loca!  application  Ix-yond  allowing'  them  to 
swallow  cold  solutions  of  chlorate  of  potassium  in  the  strength  wliich  we 
have  advised  in  Tablu  66,  page  623.  Small  doses  of  quinine,  salol,  and 
lihenaceline  coinhin'.'d,  or  anlipyrin  and  soilimn  broniidf,acconiing  to  the 
age  of  the  child,  arc  indicated  when  there  is  much  exhaustion  or  malaise 
following  the  attack.  As  many  cases  of  tonsillitis  are  rheumatic  in  origin, 
aspirin  alone  or  in  combination  with  small  doses  of  Dover's  powders  are 
often  of  benefit. 

The  local  a|)pli<at)on  of  a  cleansing  spray,  and  the  admmistration  of 
ice  if  desired  to  relieve  the  dbenriiforl,  coiistilule  ail  that  b  necessary  for 
the  tivatiiient  of  most  cases.  It  is  best  not  to  disturb  the  mucous  mem- 
brane witli  applicaliiiii.s  mi  swalis  or  brushes. 

The  following  case  represents  a  follicular  tonsillitis: 

Acliil-l  (I'liil.'  XII.,  niritiBpiigt'  018,  Follicular  Tiiiisiililis),  four  years  old,  IikH  an 
Bilui'lk  <if  fiillii'iiUir  liili.iillitie. 

Sill-  wiLs  lakr'M  rnVt  livo  days  iK-fon'  u-rilcrini;  Ihn  hospibl.  witit  a  hi^i^lilciii'il  lem- 
jK-raturr  iif  alioiil  ;f9.4''  C.  (lO^I"  F.).  I«ss  »(  appijlile.  and  gi;iiiT,i]  malaise.  Slie  iliil 
iiol  cLiiiplnJii  iiF  hi.-r  lliroal,  ami  swallnwi'i!  wiUiiiiil  ditliiully.  Nothing  ubnormal  wns 
rminil  ill  iiny  of  I1ii-  ullirr  nr^aii-;,  Inil  on  iiisppclint;  lln'  lliiual  llii'  tonsils  wr-ro  si-hu  Uj 
III'  I'lilariK'l  anil  iii»i'li  n'rlili'iird,  and  one  or  Iwu  i>r  Ihi-  rirlllL'i.-s  nI  lUe  crypl»  wrre 
aiimcwhiil  raisi'd  aliiiVL'  llie  jt"-!!!'!!!!  surrace  of  llw  IliiisII.  Ou  Hip  fulliiwiii[!  iliiy  a 
imiiiliiT  (if  wliile  BiHila  nf  dilTrn-iil  sines  iipiiciinnl  un  Imlli  lonsils.  On  llir-  day 
111  I'lilriiiii'ii  IhiT  rrdiicBs  was  iniislly  ninfiiicd  Lu  llie  I'lrisils.  iiad  alTeded  llie  uvula  iind 
piilidu  V'Ty  lilili-.      On   llie  iiiiiur  surfat'e  of  Iwlli  Iniiuila  Hip  esiiidalioii  had  coal i-swd. 
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I  so  Ihnl  it  hnii  nn  nfipeanitirc  vitj  miii'li   like  that  of  a  jisouilo-menibmne.      It  Is  not 

nncuiiitriDM    I"    riitlituliir  Imtsillitls    (iir    this    rouli-sceni'e    tif   \he   v^tiiMmn    ti>   take 

place  nil  tliH  siirf.ici:  iit  llic  Irjtisil  wliicli  [wiiils  tuwanis  (hu  median  liii*^  iit  (he  lliri)!il. 

The   other  n|ipe;iriinc™  <•(  tho   Ifiiisils  were  cliaracU'risUc  of  folliciiUir  luiisillilis.     Oil 

I  the  upper  left-hanJ  corner  "if  tlie   le(\   li.irisil,  dris«   lo   the  arch  of  llie  piilale,  wais  an 

I  pnlnrgerf  rryplic  orillci!  which  liail   nut  qiiiti-  bnikprt  down,  and  which  appeared  as  il 

liglit  ri;<i  [iriiiiiiiicihce  nn   Ihu  i;i>rii'rnl   surface  of  the   lansils.      Tlie  orifices  had  a  Uke 

appearance  in  viirinus  purls  iif  hiiih  tonsils.      On  the  anterior  siirfiice  or  Hie  leR  tonsil 

were  Iwn  white  spols.  i-rmsei!   Iiy  thn  exiidiilion  rnini  tin'  crypls.      In  the  upper  pari  of 

the  right   hmsil  were  three  snialler   yellowish-while  spols.   and    lower  ilown  on   Ihe 

I  tonsil  a  gravish-while  rathur  large  spot,  all  nt  them  Jue   to   Ihe  sanie  cause.     Tliere 

[were  no  other  lesions  in  Ihe  throat,  and  the  cervical  gian'ls  were  not  involved, 

Cullures   miide   Troni   this   exudation  did   not  stiow   the   presence  of   the  Klehe- 
[  LoefHer  liiieilluH. 


The  other  affections  of  ttie  tonsils,  such  as  occur  in  the  course  or  tlie 
[cxfintlii'iiiahi  and  in  diphtheria,  coiuslitiitiiit'  the  [jsi-iiilo-nienibranons 
[■form  of  the  disease,  can  best  be  described  in  connection  with  the  especial 
i  dlsi'iL^es  ill  wiLicli  lliey  ari.se. 

Chronic  TonBillitis. — -Tiie  terms  chronic  tonsillitis  and  hypertropliied 
I  or  enlarged  tonsils  an^  commonly  used  to  express  llie  same  condition, 
'  especially  in  childreii.  in  whom  a  chronic  in  flan  [mat  ion  of  tlie  tonsils  un- 
I  accijiiipaiiieii  by  elilar^'enieiit  seliioni  occurs. 

Although  this  hypertrophy  of  the  faucial  tonsils  may  exist  witliout  a 

I'orrnBponrlinK  alleclion  of  the  pharj^ngeal  tonsil,  yet  it  is  very  apt  to  be 
lassDcialed  with  this  latter  condition. 

P.\TiioLO(i!CAL  Anatomy. — The  enlargement  is  a  true  hypertrophy, 
[sometimes  accompanier!  by  more  or  less  inflammatory  deposit.  If  the 
lpai"encbynialous  or  glandular  tissues  are  especially  allecled  we  find  a  sull, 
[more  or  less  red  and  vascular  tonsil,  with  large  cr>'pls,  oHen  coiilainiiig 
[much  .secretion.    In  tlie  interstitial  form  the  tonsil  is  hard  and  tonij^h,  Ihe 

crj'pts   less   prominent   or  even   very  small,  and   Ihe   vascularity  much 

diminblii-'d.  These  types  are  the  two  extremes,  and  are  rare;  in  mtisl 
peases  the  enliu^enienl  is  i^sentially   one  of  hyperlrophy.     The   tonsils 

may  be  only  moderaldy  enlargeil,  or  their  size  may  be  so  iiicreasi-d  liuit 

Uiey  meet,  lourhinj^  .'ach  other  in  the  median  line, 

SvMP'i'oXH, — The  symptoms  uf  hyiierirophy  of  the  faucial  tnnsils  vary 
[necnnlinj;  In  llie  cte),Tee  of  eiitarf-'ement.  Normally  the  tonsils  can 
isi'aro'ly  ]te  seen  nit  iiispeclinii  of  the  tlu'oal.  In  examining  a  <'hild  for 
|<.'nlan,'ement  vf  Ihe  tonsils  care  must  be  taken  that  the  pliarjnx  is  not 
I  cDnlnu'led  hy  [;a[!V'iiig  at  Ihe  Unie  the  examination  is  made.  The  acl  of 
Iga^^'in;:,  which  is  easily  broughl  about  in  children  by  a  caR'less  use  of  the 
ttonjrue-depri'sscir,  brinira  the  tonsils  towards  the  median  line,  thus  jfivinff 

tonsils  of  normal  si/e  Ihe  appearance  of  being  large   and    ohstructive. 

When  only  mnileralely  enlarged  Iliey  may  produce  no  syinploms  whal- 
|ov«r,  or  Ihey  may  be  irritated  l)y  various  external  influences  and  be  Ihe 
Isourix'  of  n'current  acute  affeclious  of  Ihe  llirout.     When  considerably 
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pnlaiyed  Uit>y  may  still  not  produce  any  niarkod  symptoms,  pnividwl  thai 

tilt'  piissagi- til'air  lliri)ii|j;ti  tin- naso-|>liaryrix  is  imobstnitli'd.  They  may, 
however,  even  when  the  pliarytigeal  tonsil  is  not  orilargL'd,  eaiiso  ot)- 
striietion  in  the  naso-pliarynx  by  pi-essiirL-  as  they  enlanre  upward  ami 
backward.  Wlien  this  happens,  tlie  same  hilert'erenee  with  the  hivatiiin^ 
and  development  of  Uie  child  lakes  place  as  whan  the  obstruction  is 
primarily  in  the  nasn-|)harynx.  These  symptoms  ai-e  the  same  as  have 
already  bci'n  described  in  speaking'  of  hypertrophy  of  Ihu  pharynffL-al 
tonsil,  and  therefore  need  not  be  mentioned  in  detail  biTc. 

OcrasioiNilly  dllliculty  in  swallowhiji  and  thickness  of  speech  may 
arise  wlien  only  llie  faucia!  tonsils  arc  enlaiyed. 

PnoiiNOsis. — Tlie  proj-'nosis  in  cases  of  bypertropiiy  of  the  faucial 
tonsils  depciuls  upon  these  varied  anatomical  conditions  just  described. 
So  long  as  Ihe  tonsils  do  nol  encroach  on  the  naso-pliaryns  the  pnig- 
nosis,  so  far  as  injury  to  the  child  is  concerned,  is  jjood.  We  should 
remember,  however,  that  the  enlai^gfeujenl  of  the  tonsils  is  a  fertile  source 
of  irrilalion  which  may  prepare  the  way  for  serious  disease  proiiuced  by 
Ihe  various  inicro-or^'unisms.  The  prognosis  as  to  their  disappearaiici*  is 
not  especially  good,  as  when  once  hypertrophiwl  they  seldom  recover 
their  noniial  size  without  active  treatment,  though  they  generally  diminish 
slowly  in  size  alTer  pnberly. 

Tbeatment. — Loral  applicalions  for  the  reduction  of  hypcrlmpliied 
tonsils  are  useless.  Some  success  has  been  tihtaujeii  by  (iaiupert  by  wtial 
is  called  discission  of  the  tonsils-  Leiand  has  strongly  advoi-uh-d  this 
Irealiitent  in  certain  cases.  The  opi'ration  consists  in  makin(f  slits  in  Uie 
tonsil  with  a  knife  especially  devised  by  him. 

The  MiosL  Ihorou^'h  and  certain  way  of  curing  Ihe  disease  is.  however, 
by  excision.  If  Hie  phalangeal  tonsil  also  is  hypertropliied  the  child 
should  have  an  auffsthetlc,  and  IJie  operation  for  adeiifiid  viyelations  and 
tonsils  should  he  done  a(  the  same  time.  If  the  tonsils  alone  are  en- 
larged, lliey  may  be  excised  with  the  tonsillotome  witliout  an  ana.'stheUc, 
provided  Ihey  are  not  adherent  to  Ihe  pillars  of  the  fauces.  After  the 
opendion  the  chilil  should  be  made  to  gargle  wilh  a  solution  of  borate  of 
sodium  for  twt)  or  three  days  (Prescriiilion  45),  and  should  be  given  only 
milk  for  its  food, 

pRKBCRimnK    4S, 
UTrtnc  Aji<.lhri-nni. 

li  Nidii  it..™L ^1        li  '''"lii  "■■""■ ■■■  Kr.>X5<, 

Glywriiia- IMO  (Jly.friniB gv  ; 

Aq.  dnstll,. 180O  A.(.  dMlil Jvi. 

M.  M- 

Sig. — OniTtlufur  Uiroat. 

The  hypertnipliied  tonsils  may  liave  become  afllierent  lo  the  anierior 
or  Ihe  posterior  pillars  of  the  fauces  to  suih  an  extent  thai  Ihe  guillotine 
either  cannot  be  used,  or  not  without  danger  of  wounding  llu-se  pillars. 
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Tr^urn  cases  it  may  be  necessary  lo  resort  to  ilisstiction  or  to  the  gal- 
,  vano-caulery  to  remove  llie  tonsillar  tissue. 

I  PERITONSILLAR    ABSCESS. 

j  Stjiptoms. — In  some  cast's  an  iiillanuiiatorj'  process  resultliit,'  in  sup- 
puration occurs  ill  tlie  cellular  tissue  arounti,  above,  or  beliiud  Uu-  tonsil, 
conslitiitiiig  an  abscess  which  is  called  jHTiloim/fdr.  It  is  rather  rare  in 
early  childhood.  The  disease  is  usually  preceded  by  a  certain  dejjree  of 
simple  tonsillilis,  and  when  it  develops  the  temperature  rises,  perhaps  to 

j  40"  or  40.5°  C.  (104°  or  105°  F.).  and  the  child  e^-idently  suffers  uiuch 
pain,  and  has  ditlUully  in  swallowing  or  even  in  opening;  the  mouth. 

On  inspecting  Ihe  llirriat  in  these  eases  a  unilateral  swellintr  is  seen  in 
Uie  neighborhood  of  the  tonsil  pushing  the  soft  palate  forward,  and  the 

L  tonsil  towards  the  median  line, 

I  F'ROfisnsi.^, — ^The  prognosis  is  in  almost  everj'  case  favorable,  except 
in  those  which  have  been  neglected  or  improperly  treah-d.  There  is 
rarely  extensive  hnrrfiwini-'  of  the  pus. 

TiiE.ATMEN'T. — 'i'lie  Ifealinent  is  to  lo'^ate  llie  abscess  by  careful  pal- 

[  paliori  and  to  open  it  under  strict  anti^^eplic  prpcaufions  with  a  guarded 
bistoury, 

PHARYNGITIS. 

All  inllanimalorj'  eonililion  of  the  posterior  wall  of  the  pharynx  is 
rather  rare  In  iiifaiicy.  but  is  not  uncommon  iit  children.  It  is  usually 
coincident  witli  an  inftanunator}'  condition  of  the  naso-pharynx  or 
of  the  tonsils,  but  ui  a  certain  number  of  cases  it  is  so  much  more 
pronounced  in  the  posterior  wall  than  elsewhere  tlial  it  can  be  de- 
scribed us  a  separate  disease.  The  diseases  of  Ihe  posterior  wall  of 
tlic  pliar>-iix  art;  either  (1)  a  simple  catarrhal  eoiiflitlon  of  the  iiniioiis 
nientbmtie  ur  {'!)  an  inllamniatory  process  in  which  the  follicles  aro 
especially  iill'ei'led.  In  iiddilion  lo  tliese  eonilitions,  pus  may  form  he- 
hind  the  mucous  meirdn-dne,  producing  a  retropliarj^ngeal  abscess.  The 
inflammatory  lesions  of  tlie  ph,^^J■nx  may  be  acute  or  chronic. 

Till-  eiiiiditions  which  jjive  rise  to  pha^yn^■iti.'5  are  Ihe  siime  various 
morbiil  jiroccssea  Ihal  involve  the  parts  in  tlu'  neighborhood  of  the 
plwir)*nx.  sueli  as  the  naso-pliarynx  and  the  tonsils.  These  causes  have 
alri'ady  been  mentioned.  Then.'  also  seems  to  bo  a  conneclion  lulween 
certain  irritations  arising  in  the  gastro-enterie  tract  and  Hie  ]iharynx. 
Wlien  this  occurs  it  is  usually  the  chronic  form  of  phar>'ngi(is  which  is 
met  with,  and  Uie  causal  connection  between  these  two  distant  parls  of 
Die  economy  is  ]>robahly  of  a  rellex  nature. 

Acute  Simple  Pharyngitis. — The  palhnlngical  condition  which  is 
Ibund  in  th<'  shuple  acute  fona  of  pharyngitis  is  an  acute  inflainnialion 
chanuh-n/ed  hy'  a  slighlly  heightened  tempcniture.  a  h>-peni^mic  con- 
dition iif  the  bhiod-vessel.s  of  Ihe  posterior  wall  of  the  pharynx,  and  a 
certain  amount  of  swelling  and  of  serous  exudation. 
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SJYMPTOMs, — ^The  symptoms  are  discomfort  in  swaUowing:,  and  at  first 
a  feeling  of  dryness  in  tlie  throat,  followed  later  by  an  exudation  of  viscid 
mucus.  The  cliild  does  not  seem  especially  sick  with  this  disease,  and 
the  longfU  of  the  attack  varies  according  to  the  influences  which  are 
causing  it. 

Acute  Follicular  I^aryneritifi. — Sthptoms. — ^The  acute  follicular  form 
of  pharj'npitis  does  not  difTor  uiaterially  in  its  syniploma  from  the  simple 
form,  and  in  fact  both  forms  arc  so  frequently  combined  that  a  clinical 
distinction  need  scarcely  bo  made  between  them.  On  examining  the 
pharj-nx  in  this  form  of  pharyngitis,  in  addition  to  the  appearances  which 
are  seen  in  the  simple  form,  the  follicles  will  be  found  enlai^d  and 
raised  above  the  surface  of  the  mucous  memhraiie. 

Treatment. — ^Thc  treatment  of  both  foniis  of  pliaryi^tis  is  essentially 
local,  and  is,  as  a  rule,  by  apptiiations  to  the  inflamed  mucous  membrane 
in  the  form  of  a  spray,  either  directly  or  indirectly  through  the  nose. 
The  spray  is  essentially  for  the  purpose  ot  cleansing  and  thus  soothing 
the  inflamed  mucous  membrane,  and  should  consist  of  mild  alkaline 
solutions  such  as  the  following : 

PHKHrmpTioN   46. 
Mtlrie.  Ajnthreary. 

Oram  ma. 


a  Sodii  i.-li]i)ri(ii 0 

Siidii  bicurh., 

Eiidii  Kiratis fti    » 

AqUiD  TiB» 30 

Aquaj W* 

M.  M. 

Sig. — Spiny  for  pliaryngitis. 


B   S"dii  cliliiridi (jr.  v 

Siilii  bi<nrb., 
n  ScHlii  lH>niti!i U  jtr  iv ; 

0  A.im..r,«i., l\; 

0  A-)iiii! jiii. 


Chronic  PharjmBitds. — The  chronic  form  of  pharj-ngitis  is  usually 
accompanied  by  an  irritating  cough,  which  is  luosl  ]»ronounced  at  night 
and  in  the  moniing.  The  mistake  should  not  be  made  of  thinking  that 
these  children  who  are  coughing  continuously,  ofli-ii  losiii}(  in  weight  and 
looking  weak  and  an«mic,  arc  necessarily  aflected  with  }>ronchitiB.  This 
series  of  symptoms  is  frequently  looked  upon  as  diagnostic  of  bronchitis, 
when  it  really  arises  from  pharyngitis,  and  can  be  curt^d  by  treating  the 
latter  disease. 

Theatment, — Tlic  treatment  of  chronic  pharyngitis  is  lo  remove  any 
hypertrophic  coiidilion  of  the  tonsils,  tongue,  or  mise,  lo  regulate  care- 
fully the  child's  general  nutrition,  and  to  avoid  undue  exposure  to  in- 
clement weather  or  to  air  vitiated  in  any  way,  as  by  dust.  Local  applica- 
tions of  a  one  per  cent,  solution  of  nitrale  of  silver,  followed  immediately 
by  thorough  cleansing  with  sterilized  water,  are  sonielimcs  indicated  in 
the  more  inlractahle  cases. 

Elon^tdon  of  the  Uvula. — Symptoms, — Aci-onqianying  pharyngitis, 
usually  in  its  chronic  form,  an  elongation  of  the  uvula  is  at  limes  met 
with  in  children.     This  condition  may  arise  from  a  relaxed  condition  of 
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the  n]tia(;lcs  uf  the  soil  palalf  niid  of  Ihr  nviiia,  or  may  fonsis!  simp'y  of 
a  redundaiiry  nf  Iht'  iilucous  iiiL-uilinuic  at  the  tip  of  Ihf  uvula.  The 
p^neral  irrilateJ  condition  of  the  itvula  and  the  lickling  sonsatioti  pro- 
duced by  ils  elunfrati^d  lip  loiicliiii^  liie  base  nf  tin-  l(iii{,'ur  cause  a  lianiSB- 
ing  couyli,  wlik-li  by  its  persistenco  woakens  the  I'liild,  gives  lise  to  loss 
of  ajjpetite,  and  interferes  *vith  its  milrilion. 

A  papilloiuat<tus  gT'iwtli  is  siiiiietinies  found  attached  to  ilie  lip  of  tlie 
uvula  or  to  its  side,  wliJch  causi's  the  same  synipfoiiis  as  elongation  of 
the  u\iila.     The  Ireatinenl  is  excision,  after  whieh  il  doi-s  not  recur. 

Treatment. — Local  applications  of  astringt'nts.  such  ;is  alum,  are  at 
times  suflicient  lu  restore  the  uvnia  to  its  nunnal  condition,  but  (he  dis- 
ease can  be  cured  ipiickly  by  excising  the  end  of  Mie  uvula  wilh  blmiL- 
poinled  scissors.  The  amputation  of  the  entire  iivida  is  to  be  avoided, 
as  it  has  been  known  to  weaken  the  muscular  action  of  the  soft  palate. 


I 


RETROPHAHYNGBAIj    ABSCESS- 

Retropharyngeal  abscess  is  a  disease  which  occurs  usually  during  the 
first  year  of  life  and  is  verj'  rare  after  this  lime.  The  disea-;e  juay  be 
secondary  to  injuries  of  the  pharynx,  to  abscess  in  the  neck,  ajid  to  dis- 
ease of  Ihe  cervical  vertebi-ii-,  or  il  may  l>e  metastalic  liijiri  septic  pro- 
cesses such  as  occur  in  diplitheria.  In  a  cei-tain  number  of  cases  it  is 
idiopathic  so  far  as  we  know. 

Pathouocical  Asatomv. — The  pathology  of  (lie  diseasi-  consisLs  in  tlie 
formation  of  an  abscess  in  Llie  tissui-s  of  the  posterior  wad  of  the  pharynx, 
which  is  more  apt  to  be  on  one  side  of  the  pharynx  than  in  the  median  liliu. 

SvMProMs. — The  symptoms,  whether  the  disease  is  primary  or  second- 
ary, are  very  much  Ihe  same.  The  first  symptom  is  generally  diflicully 
in  swallowing,  which  may  go  on  to  entire  inability  to  swallow.  The  infant 
is  next  noticed  to  breallie  in  a  peculiar  way.  It  holds  its  head  back  and 
its  moutli  open.  The  brealhing  may  be  described  as  snorting,  and  at 
times  as  almost  stertorous,  dilfering  markedly  from  the  whislHng  sound 
which  is  hoard  in  obstruction  of  the  larynx.  On  examining  tlie  Uiroat 
the  sod  palate  is  seen  to  he  pushed  forward  and  to  be  somewhat  ana?mic. 
The  poslerior  wall  of  Llie  pharynx  is  bulging,  usually  unilaterally,  is 
reddened,  swollen,  tense,  and  as  the  disease  progresses  is  found  to  be 
fluctuating.  In  some  cases  the  abscess  burrows  into  the  tissues  of  the 
neck  and  appears  as  a  pear-shaped  tnmor  behind  the  ear.  Wc  have  met 
with  several  cases  of  this  variety  where  the  pus  could  be  reached  easily  by 
an  external  incision. 

DiAfi.vosis. — The  diagnosis  must  be  made  chielly  fnmi  peritonsillar 
abscess.  This  is,  as  a  rule,  not  ditlicult  unless  tlie  latter  condition  has 
proceeded  so  far  that  the  pus  by  burrowing  has  invaded  the  walls  of  the 
pliarynx.  It  is  usually  not  difficult  to  delermine  tlie  situation  of  ttie 
abscess  by  (Kissing  llie  finger  directly  tbroiigti  the  rnoulh  to  the  posterior 
Willi  of  the  pharj'nx.    If  there  is  pus  in  the  tissues  of  Ihe  pharj-nx  a 
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***,»«■  '*f  fliK-fijalion  will  b*.-  obtained.  The  posilion  of  Ihe  chQd  in  cases 
','  rHf*,(,|,arj-fi(f<-.-it  aimifm  is  also  si(rnifitarit.  aiid  is  not  that  whioh  is 
*»>'.ifii-'l  in  ifi'rilonxilliir  abst-r-ftH.  It  holds  its  lii>ad  hack,  in  order  to  allow 
a  fr>-"  \ittvjiif  f'T  thif  iiir  throiifrlr  the  ocdudMl  phan-ni  into  the  larrnx. 

Tri'-  'i'liivti'n*!!*  iiiiihI  uIh'i  ht-  iitadu  from  'I'rk-nia  of  the  glottis,  but  this 
M  ;>'/.  h*  u  nil'-,  ilillii-tjil.  Tor  inRjif'tioii  shows  that  in  ttie  latter  <.lisease 
U't-^iuv.  T—Uf-nn,  Hwi'DiriiT.  ami  fliictiialion  of  the  posterior  wall  of  the 
^Aiuryut  an-  not  pn-w-iit.  TIh!  eliaracteristie  position  of  the  head.  also. 
M  ii'^  *A'ii  in  <i-il<'iiiii  or  tlj<'  hiryiix.  A  rasi*  of  retropharyn^al  abst-t-ss 
'*(!  '/rt'f)  !<*■  diwjrri'tHtii-iiti-d  l>y  tin;  Hnortinf,'  and  labored  character  of  the 

I'h'f.-^'i'i'..  TUf  jiMKiioHiH  it!  tlie  (rases  in  which  the  absross  is  socond- 
iw)  vane,  aiiitriiinu  to  lh<-  nature  of  the  disease  whirh  raiises  it.  Thus. 
V  j*  nil  -ti-iiliintiy  (liuiK<'n»iH  eompliiatioii  in  cli|ihtlieria.  and  is  one  of 
wrt'.'d!  iiii\niri  ill  (■<-ri'i(-al  «poiiilylitis.  In  those  eases  of  undeterrniiied 
i/n/iii  wUi'  li  iin-  Hpokeii  nf  n«  idio[)nttiic  tlic  pm^insis  is  ver)-  goo<i  if  the 
lir'n^'-r  ir'-iiiiii'iii  if*  ejirrliil  oiil  al  onee.  Wi-  must,  however,  consider  the 
IfMs'il'iJiiy  of  till'  aJmccsM  hiirnliiiK  suddenly  and  of  the  child  sufToeatin^'  bv 
iiiri,ir:itt'iii  of  \iiiA  into  tlii'  larjnx.  Tliis  has  Ix-cn  known  to  occur  when 
Ih"  liiK  ii^i-  li;irt  Ih-''(i  1(11  iniln-iil'-d. 

'I  i-t  \ I <<it.:i .     In  tlj>' iiliojinlhic  niHcs  till' abscess  .slioidd  be   opeiie<]  al 
oil'- .     'Ih'*  iii'-lliod  wliii'li  wi-  iiiive  found  salisfuctop)'  in  the  cases  which 
h;r.'   "loii-  (irid'T  nor  oliKcrviiliori  is  to  have  an  assistant  hold  the  iiilant 
Hlfjoir  r/|,rii/ld  jri  the  lap,  with  a  blanket  li({lilly  pinned  around  it  so  as  to 
pri-vi  (jt  it  from  movimr  rlt  arms,     AuofhiTiLssistanl  slionld  hold  the  head. 
Tie-  (i.oiiUi  i-^lioiild  Djcij  !"•  opi'iiid,  a  ^^nardcd   liistonr)'  should   be   inlru- 
d'/'-'  -I  into  III!'  pljarytjx  and  tin-  abscess  j)rinctrrrcd.    As  soon  as  the  open- 
in/  iiii:'.   I»i-ij   iii-.i'U-   III''  bisloury  slionld  l»c  reiriovod   quickly,  and   the 
iii(;oil  ■;   liidd   sliouM  In-  imiii'-iliatcly  tlimwn  (iirward  ami  downward   so 
Ibid  tin-  |iii:i  Hill  ti<-  disrhaiV'd  from   ils  irmutli  ait'l  nol  inspired  into  the 
laryrix  ur  KM;dlowi-d.     II  is  ostrally  necessary  alter  the  operation  to  iiitro- 
din-e  He-  (iii(/fT  iido  lln-  pharynx  and  lo  press  the  walls  of  tlie  abscess   so 
as  lo  eiiiply  any  pJis  vvliidi  njjiy  cuntiiiue  lo  (■ollecf  tliere  and  also  to  keen 
tlif  opeuiriv  fn-i-.      Willi  lliis  IreatrniTit,  unless  sonn:  complication   should 
firine,  the  diseaye  is  imiially  cured  in  ahonl  a  week. 

Souk-  opi-niloi-s  prefer  having;  llie  cliild  ]ilaced  in  what  is  known  as 
Itose's  posiliiiii,  on  ils  tifick  wilh  the  head  huii^'in^  over  the  end  of  the 
table. 
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ihriiwiiiK  a  slroni,'  li^lil  fi'iini  Hip  mirror  <m  ilie  iioslorinr  wull  of  tlii'  iiliiiryiix.  On 
laucliiiig  llie  must  promimnit  pnint  of  llin  sw^llinit  willi  Ihe  Hnger  iiscusf  of  flucluatinn 
was  obiaintMl. 

The  infant  whs  saiil  lo  Imvt  lieeii  sick  for  twi)  wovks  wllh  a  told  In  its  beail.  Three 
days  twfore  wi-  saw  it  it  iM'gaii  to  t>reiilhe  in  a  labored  manner  nurl  lo  liolj  lis  headbiitk 
rigidly  and  soriifwhiit  to  Ihe  lefl.  11  uUd  lif^;!!!  !■>  liolil  its  mouth  opi'n.  It  waa  able  lo 
uiirse  only  u  (i-vi  gi^coiiila  at  ii  liiiii',  wlii'n  it  wo'ilil  h'l  go  I'f  llie  iii|i|ilt'  hihI  refuse  to 
lake  U  ai^in.  11  hiid  (Mien  growiiig'^ery  wriik  from  Iiitk  of  nouriBhiiir'iit  and  from  the 
I'xIiatiElioii  arisint'  fnim  Ihe  dlHiciilty  in  lirenlhliii;. 

Kl.j.  mi 


Kt-ImphAryriKeA]  al«cc«§.     ^fate,  7  moiithH  rtld. 


An  opcninK  in  the  alisoesa  was  niaile,  jiiiil  «  large  ainnunl  of  pus  was  evacuAted. 

All  hour  later  tin-  child  lif^T'in  lo  choke,  and  it  BCfini'd  !is  though  Inchi'iiloMiy  would 
have  lo  he  performed,  hut  prpssure  with  the  llnijer  on  the  walls  of  the  abscess  from 
time  to  lime,  i^ummnding  Ihc  infiint  with  an  utniusplien-  ronlaiuini;  steam,  and  tnx 
Hljnmlation,  prov«d  evenlually  lo  be  all  Ihal  was  necessary  for  its  rerovery. 

Tlie  ni^xl  raae  was  un«  of  an  infant  Ihirtei.'ti  month:^  idd,  always  strong  and 
healthy,  who  hiid  lui  attack  of  acute  rhinitis  for  aevrrul  days.  The  rhinitis  iipparenlly 
caused  coiigiderubl'!  swcUintr  and  i)ccl>ifiiiJii  of  Ihc  nan-s.  and  th<'  infant  ndcr  four  or  five 
days  began  to  hold  iLs  moulh  open  when  bn-albinj;  and  lo  have  difflinilty  in  cwallow- 
iiijf.  This  diflicully  in  deglulilion  increased,  and  it  was  tliPn  miticed  Hint  her  head 
was  held  back.  On  examining  the  throul  a  tense  flnclualing  ijwelling  was  delected  in 
the  posterior  wall  of  Ihe  pharynx  very  nearly  in  Ihc  median  line.  This  iiwelling  was 
irii'ised,  a  ronslderalile  uinounl  of  pus  was  evacnaled,  and  lln-  infant  imnirdinlely  began 
lo  breuthe  mure  easily  mid  was  able  to  swallow  wilhoul  rlifllcnlly.  During  the  next 
Iwenly-fiiur  hours  (be  abscess  Riled  wilh  pus  a  number  of  times,  and  llie  pii^  had  lo 
be  emiitied  by  pressure  with  the  lln(;er.  The  infoni  made  a  perfect  recovery,  and  had 
no  return  of  Ihe  disease. 


In  nil  niiliiHiry  casi-,  whcti  (he  pus  lias  rnirir  from  Iho  hroaking  down 
of  i^laniliilur  iiialiTJal  in  IIil-  pusturiur  wiill  ul'  llu*  jiliuryiix  and  already 
coiiliuiis  jiyopeiiic  haclpria,  the  daii^rs  from  reiiifectiuii  from  a  woniid  in 
llii-  iinmlli  ape  nul  seriou.s.  Bui  whrii  IIil-  pus  has  '■<iiiic  Iriim  a  liibtTeular 
fucus  Tti  lliir  cervical  verli'brii-  jukI  cuiiliuiia  no  (itliiT  organisms  than  tliu 
lubereli'  bacillus,  and  Ls,  nioroovi-r,  in  ilirecl  ronimiink-ation  with  an  active 
pathnlopical  procpss  in  lln'  bom-,  tlif  lisks  of  a  scrondarj'  seplic  infec- 
tion are  considerable.  It  is,  tlicn'fiin-,  the  praclict-  of  many  siu;gcons, 
noUiwilhstanding  Ihe  dilflcnlli'-s  of  llie  operation,  to  attempt  to  reach  the 
abscess  by  a  careful  dissection  from  Ihe  outside  of  ttie  neck,  as  in  this  way 
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it  is  fiir  L'asior  to  keep  the  wound  asi-plic.    If  Diero  is  any  sij^ii  of  the  aiiscess 
pointing  exlornally,  lln-  exteniiil  oiitration  should  always  be  prefenvd. 

In  the  following  case  the  retropharyngeal  otiscess  was  secondan-   to 
cervical  spondylitis. 


Pio.  141. 


Kolro|>hAr>  ngvAl  Blj^Lcisa  Kcondarj  to  cervjrAl  it4f[iilj^Ul4L 


Thiacliild  was  being  Ireat'-d  for  ciTvifal  HpnnJylJHs,  wlii-n  in  atlitilionlo  llieiirawing 
back  of  its  head,  as  atmwn  in  Fig.  HI,  il  iK-gaii  U>  have  incn.'asfd  difliciiUy  in  swai- 
lowing  and  lu  Itrenthe  witli  il^  mriulh  njicii. 

On  examining  li\e  i>liar}'iii  a  bulging,  l«nse,  fluctuaUng  abscest  of  moderale  site 
wu  detected. 


DIVISION    X. 

DISEASES  OF  THE  LARYNX.  TRACHEA.  BRONCHI, 
LUNGS.  AND  PLEURA. 


DISEASES  OF  THE  LARYNX. 

The  affecUtins  of  the  larynx  which  ocniir  most  coninionly  in  infants 
and  in  yuiuig  children  aro  Tii'iirosc-s,  ni.'w  growttis,  lesions  produced  by 
foreign  bodies,  ujdenia,  and  laryngitis. 

LAHYNG03PA3MD3. 

Laryngos[jasnins  (InrynffiioiiHH  flrlihiluK)  is  a  neurosis  which  especially 
afTwts  thi'  larynx  in  infancy  and  childtinoii,  and  will  he  describi'd  under 
the  name  of  laryngospasnius  when  speaking  of  reflex  irritation  of  the 
larynx  on  page  96y. 

Thi're  is  a  form  of  laryngospasnms  known  as  conff^lat  dridor,  char- 
acliTiKi'd  hy  a  croaking  sound  accompanying  inspiralion,  sometimi^  by  a 
crowing  sound.  There  is  no  dyspua^a,  cyanosis,  or  diininuiion  iii  Ihe 
power  of  the  child  to  cry  or  to  i;oii{;)i.  Expiration  is  usually  noiseless. 
The  stridor  is  apt  to  increase  in  loudness  dnring  the  lirst  few  nionlhs  of 
life,  hut  (iradnally  disappeare  during  the  second  year.  Thomson  and 
Turner  have  concludi.-d  from  a  ean'ful  anatuniicat  study  Ihal  Ihe  sound  is 
due  hi  a  valvular  action  of  the  upper  aperture  of  llie  larynx  by  which  its 
lalend  walls  are  drawn  inward  ilurinp  inspiralion.  This  is  due,  riot  to  a 
congenital  malformation,  but  to  an  incoiirdination  and  to  spasniodi<-  aclion 
of  llie  nmsries  of  respiration,  which  they  call  a  choreiform,  respiratory 
spasm,  analagous  to  stammering,  and  dilTering  from  a  laryngeal  spasm. 

NEW  GROWTHS. 
New  growths  in  Ihe  larynx  in  infanls  arid  in  childn.'n  an'  rare.  They 
may  be  congenital,  hnl  these  are  very  uncnnuuon.  They  may  be  malig- 
nant, such  as  epilheliomata  and  sareomatu,  or  benign,  such  as  (Ibromata, 
myxomata,  and  pa|)illomala.  Those  of  the  former  class  are  so  rare  tliat 
they  need  here  only  be  referred  to.  Of  the  latler  class  Ilie  llbromata  and 
myxomata  are  too  rare  to  be  more  than  menlioned.  The  papiltoniata, 
on  the  otlier  hand,  althongh  ran-,  ari.>  the  nu)st  common  larj-tigeal  growths 
in  early  life.     They  may  produce  such  serious  rc^sults  that  il  is  important 
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to  recopnize  them  al  oni-i'.     They  luay  bo  (■oni;reni''tl-     Tlipir  lausc  is  not 
known.     Papillonjn  of  lln?  larjiix  in  youiig  tliildrpii  is  usually  nmltiple. 

The  symptoms  of  lliis  growth  appear  at  about  the  first,  s«con<i,  or 
third  year.  The  first  syiiiptom  Ihal  is  nntiivii  is  hoarseness.  This  hoarse- 
ness, nislead  of  passing  olV  in  a  few  days,  as  is  common  wlien  it  arises 
from  other  affections  of  the  larynx,  eontinucs  and  grows  more  marked. 
Tlie  next  symplnm  is  {(yspna'a.  This  appears  aL  inli-rvals  nf  a  few 
monllis,  or  may  nui  arise  fur  some  years  alter  the  tirsL  ulter»liori  of  ttie 
voice.  The  dyspnuja  iii^t  appears  at  nij^hl,  when  the  child  is  ask'ep. 
In  the  daytime,  when  the  child  is  awake  and  riuinir^  about,  it  may 
breathe  freely.  As  the  papillomala  inert-ase  in  sizi'.  Ihe  dyspnfpa appears 
in  the  daytime  also,  espetially  when  tlie  child  makes  any  exeriinn.  When 
it  is  awake  and  is  quiet  the  breathing  may  not  be  noticeably  atl'eeled, 
even  after  the  gniwlh  has  attained  a  lai^e  sixe.  Cot^di  may  bo  present. 
UsuaUy  there  is  no  pain  nnr  dilTieully  in  swallowing.  When  a  child  pre- 
sents these  symptoms  a  careful  laryngoscopic  examination  should  be 
made  at  once,  as  In  this  way  oidy  can  the  di;igiiosis  he  verillefl. 

I'liouNosis.— Tlie  prognosis  ui  these  ceases  is  bad  unless  the  growths 
are  removed. 

TaK.VTMKNT. — -The  best  Irealnienl  of  nnilliple  |)a|iilliirnala  is  li>  remove 
the  growths  through  Ihe  month.  This  is,  however,  a  dinicull  openilion. 
Wittiont  an  ansesthetic  it  is  hard  (o  contnil  Ihe  child,  and  many  altejnpts 
may  be  required.  With  an  atia'sthotic,  if  the  prowlh  is  .ciiifir-ient  to  cause 
much  obstruction  there  may  be  cessalion  of  breathing  during  Ihe  opem- 
hon,  reipiiriiig  immediale  IracheDtimiy.  Many  opi-nitors  prefer  to  do  a 
previous  tracheotomy,  especially  as  it  may  require  more  than  one  opera- 
lion  to  clear  the  larynx.  Inlnbalion  has  been  recomrnendeil,  but  it  is 
attended  witli  the  dauyer  of  breaking  ulV  some  of  the  growlh  which  may 
flnil  its  way  into  a  bronchus. 

The  dillleulty  of  removal  is  in  some  cases  so  great  that  some  of  Ihe 
most  competent  opemlors  have  preferred,  if  the  ca.se  is  not  urgent,  to 
postpone  the  operation  until  the  child  is  older.  The  child  during  Diis 
lime  niust  be  ke|)l  under  strict  supervision,  but  local  applications  are  not 
mdicated.  These  growths,  even  when  completely  removed,  have  a  ten- 
dency to  recur. 

POBEION  BODIES. 

Foreign  bodies  rarely  lodgL-  in  the  larynx,  but  this  accident  occurs 
more  commonly  in  children  than  in  ailults,  as  children  are  apt  to  put 
articles  of  every  description  into  their  mouths. 

The  symptoms  whicli  indicate  the  presence  of  a  foreign  body  in  Ihe 
larynx  are  a  sudden  attack  of  suffocation  and  a  change  in  Ihe  sound  of  the 
voice  in  a  child  who  has  previously  shown  no  signs  of  obstruction  and  no 
symptoms  of  laryngeal  disease. 

The  accident  is  one  which  is  so  serious  that  the  child  should  be  placed 
at  once  in  the  hands  of  a  laryngologisL     The  larynx  should  be  examined 
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wiin  ttip  larynpuscojie,  and  the  furei^n  body  removed,  if  [jossiblo,  with  the 
furcops.  Urtial  cart-  shoukl  be  taken  not  to  push  the  lurt-iffii  body  into 
Uic  trachea,  as  Inulieiitiiniy  wdiild  tben  be  necessary.  For  the  same 
reason  it  is  inadvisable  t»  introdutf  tlie  finger  biindiy  inlo  the  larynx,  or 
to  du  anything  whicti  may  cause  a  sndden  inspiration. 

tEDEMA. 

(Kdenia  of  the  larynx  is  not  a  common  condition  in  early  life.  It  may 
arise  rruni  a  umiiber  of  i-auses,  and  Ls  secondary  to  sonic  disease  elsewhere 
or  to  some  loral  Irrilalion.  II  occurs  as  a  rare  complication  in  nephritis 
Biid  in  the  acute  exanthemata.  It  inay  arise  from  irritation  produced  by 
local  lesions,  such  as  ulcerations,  fn-im  foreign  bodies,  from  inhalations  of 
hot  vapors,  from  the  swallowing  of  corrosive  liquids,  and  also  as  the 
result  of  any  acute  inllammation,  such  as  erysipelas.  The  diagnosis,  as 
a  rule,  must  be  verified  by  a  laryngoscopic  exarTiination. 

TitEATMENT.- — The  trealiiu^rit  is  that  of  tiie  disease  or  local  irritation 
which  is  causing,'  the  ceilema.  The  local  application  of  cold,  and,  if  neces- 
sary, scarification  of  the  a-deniatous  tissue,  are  indicated.  If  the  attack 
is  pronouncc-tl  and  suffocation  is  iTnniinerit,  we  should  be  prepared  to 
perform  tmcheotoiiiy  or  mtubation. 


LARYNOmS. 

The  most  common  infianujialory  lesions  of  Ihe  larynx  which  occur  in 
early  life  are  (1)  calarriial  iarj-ntrilis  (false  croup,  croup)  and  (2)  pseudo- 
membranous laryngitis  (membranous  croup). 

Acute  Catarrhal  Laryngitis  [falw  vruup). — The  pathological  con- 
dilion  whii'h  is  pres-'ut  in  Hie  acute  form  of  laryngilis  is  a  redness  or 
hypenvmia  of  the  laryngeal  nnicmis  membrane,  accompanied  by  more  or 
loss  swelling  and  serous  exudalion.  The  caase  of  acute  calarrhal  laryn- 
gitis is  ofien  a  sirnjile  i-xh'osioti  of  a  calarrhal  i-ondilion  of  llie  nose  and 
pharynx  to  tlie  larynx,  M<ire  mreiy  a  calarrhal  condilion  of  the  bronchi 
and  Irachea  may  exleod  u|iward  and  involve  liie  laryn.x.  At  limes  Ihc 
condilion  appears  In  be  the  resull  of  atmospheric  changes  and  tmdue 
exposure  to  dampness  and  cold.  The  lumen  of  the  larynx  hi  infancy 
and  in  early  childhciud  is  so  small  Ihal  even  a  nmderale  swelling  of  the 
laryngeal  nnicons  membrane  may  produce  sufficient  stenosis  to  give  rise 
to  marked  obstructive  ayinploms. 

Symptoms. — ^The  symptoms  of  acute  laryngilis  are  a  heightened 
temperature,  38.3°,  3S.H°.  .lil.-J"  C.  (101",  102°,  lO^J"  F.),  and  even 
higher,  hoarseness  and  cough.  These  symptoms,  occurring  in  coimec- 
tion  with  a  preceding  rhinitis  or  pharyngitis,  or  arising  from  a  primary 
inllammation  of  the  larj-nx.  may  continue  for  a  number  of  days  without 
any  more  serious  maiufeslalions,  and  if  the  child  is  kept  in  an  equable 
temperature  tlie  attack  may  pass  off  within  a   week.     In   some  cases, 
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however,  another  sel  of  symptoms  may  appear  after  the  primar>-  mani- 
f(.>sf»lioris  liave  lasted  fur  a  variable  periml,  Tlie  fliild  may  be  as  well 
as  usual  in  the  moriiing.  Towards  the  latter  i>art  of  the  day  its  voice 
beronies  lioarsi-  and  lliere  is  a  slight  eoiiph,  bill  wltlimil  any  other  symp- 
toms of  spefial  iinpurlariee,  AlliT  being  restless  fur  a  lime  it  suddenly 
awakes,  and  springs  up  in  bed  fritfhtuned,  often  clufi-hing  at  its  throal  as 
if  it  had  a  sensalion  of  siiffocalioii.  The  cough,  whiuli  during  the  day 
was  luiarse  and  somewhat  nielallic,  is  now  loud  and  rasping.  The  cliilcl 
lias  dif^rnlty  in  breathing,  amounting  to  orthopncBa,  and  its  face  is  con- 
gesU'd.  These  syniploiMs  rontinue  for  a  variable  period  ;  usually  they  last 
for  only  oni-  or  two  hours,  but  rarely  may  continue  for  many  hours.  In 
one  very  uneonimon  ease  which  was  under  my  tan-  the  attack  lasted  for 
three  or  four  weeks,  during  which  timi-  it  often  seemed  as  though  sulTo- 
eation  was  inmiinenl.  There  was  in  (his  case  no  evidence  of  any  lesion 
beyond  a  eularrhal  laryngitis,  and  recovery  finally  look  place.  These 
atlacks  are  partly  due  to  ubstruiliun  in  the  larynx  from  the  swollen 
niueous  membrane,  tht?  seal  of  the  swelling  in  these  cases  l)eing  siib- 
glollic,  bul  Ihey  jm.-  lai^ely  the  result  of  a  neurosis  due  lo  a  highly  sen- 
sitive condition  of  the  mucous  membrane.  On  Ihe  following  day  the 
hoareeness  may  continue,  bul  Ihe  cliild  seems  bright  and  plays  aiwiul  as 
usual.  It  is  very  common  for  the  atlack  lo  recur  on  the  second  iiii-ht 
with  greater  severity,  bul  in  certain  cases  one  attack  teri)iiiiales  the  dis- 
paso,  and  after  a  variable  number  of  days,  Ihe  voiro  becnming  clearer 
each  day  and  the  temperaliire  returning  to  normal,  the  child  recovers. 
Children  who  have  once  had  attacks  of  this  kind  are  liable  to  have  recur- 
rences until  tliey  grow  older. 

Diagnosis. — The  diagnosis  of  acute  catarrhal  laryngitis  is  to  he  made 
from  foreign  bodies  in  the  larynx,  traumata,  and  membranous  laryngitis. 
The  symploms  in  Ihe  lirst  two  are  not  preceded  by  cahinhal  syinptnnis 
elsewhere,  wluch  are  almost  always  met  with  in  calari'lial  laryngilis.  In 
a  lypical  case  of  acule  catarrhal  larj'Ugitis  with  sufl'ocalive  symploms  the 
diagnosis  is  nol  difficult.  The  acule,  sudden  onset  of  the  attack  in  the 
niglil,  the  louil,  nielallic  congh,  and  Ihe  heightened  temiienilun-,  are  dis- 
tinct from  Ihe  niodiTiile  tfmiicTalure  and  the  sluw,  progressive  slennsis 
caused  Ity  the  formalion  of  a  membrane  in  Ihe  larynx. 

l^iKiGNOsis. — Aciile  laryngilis  is  a  sell'-tiniih-d  disease,  and  one  in  which 
tJie  prognosis  is  almost  invariidily  good.  In  children  who  are  very  weak 
and  debilitated  the  interference  wilh  their  respiration  may  prove  to  be 
serious,  but  these  cases  are  rare  and  should  he  treated  with  stiunilants 
until  the  disease  has  nin  its  course.  Tlie  symploms  of  acule  catarrhal 
laryngitis  are  so  terrifying  lo  the  parents  that  the  physician  is  olten  led  to 
look  upon  the  disease  more  seriously  than  is  necessary, 

Tbkatment. — The  treatment  (jf  acute  catarrhal  laryngitis  is  to  keep  the 
child  in  a  room  of  an  equalde  temperature  of  about  20°  to  21°  C.  (68* 
to  70°  F.)  until  its  lemiierature  has  become  normal  and  the  hoarseness 
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lias  (lisappoared.  W.'  Imvi.'  alsu  foLiiul  tliat  a  few  flnips  of  wliic  of  ipecac, 
given  in  the  latter  part  of  tlie  afternoon  and  just  as  tli.;  child  is  going  to 
sleep,  are  of  benetit  in '  preventing  the  spasnioiiic,  obslruetive  symptoms 
whit;h  have  just  been  described  as  ueciirriii^  in  the  iiighl.  When  the  altacii 
occurs  in  the  night  the  syniptums  of  suffocation  can  bL-  best  relieved  liy  a 
dose  of  from  five  to  ten  minims  of  wine  of  ipecac,  or  an  amount  suffi- 
cient to  nauseate  slightly.  An  emetic  will  sometimes  cut  short  an  attack 
of  this  nature,  but  in  many  cases  is  not  necessary,  An  amount  of  ipecac 
sutTicient  to  nauseate  slightly,  but  not  lo  cause  tlie  chiJd  to  vomit,  will 
often  so  relax  the  spasm  of  the  larj-nx  that  Ihc  attack  will  soon  be  relieved. 
In  many  cases,  however,  even  if  vomiling  has  l>een  produced,  the  attack 
contuiues,  and  other  measures  for  relief  are  required.  In  addition  lo  the 
ipecac,  moderate  doses  of  tincluni  opii  cainphnrata,  0.3  to  0.6  c.c,  (6  lo 
10  minims),  may  be  given.  An  atmosphere  of  steam  usually  ^ives  great 
relief  to  the  spasm.  Many  ai'ciiienls  liave  occurred  fi-om  the  improper 
management  of  the  steam  and  Irom  giving  such  emetics  as  lurpeth  mineral. 
The  necessity  fur  operative  measures  rarely  arises. 

Clironic  Laryngitia. — .\  ilironic  form  of  larjngitis  occurs  in  both 
infants  and  children.  Syphilitic  infants  are  at  times  affected  by  chronic 
larj-ngitis.  It  may  also  o<'cur  in  luben-ular  disease,  hut  is  not  common. 
When  an  acute  laryngitis  has  occurred  a  nmiiber  of  times,  or  when  an 
attack  has  been  much  prolon^d  by  unproper  treatment,  chronic  lurj-ngitis 
may  result.  In  many  of  these  cases  the  voit'e,  on  the  slightest  exposure 
lo  dampness,  becomes  hoarse,  and  this  lioai-senes-s,  after  a  time,  may  be 
continuous. 

Tmeatmest. — Tlic  treatment  is  lo  apply  astringents  to  the  ptiarynx, 
which  is  almost  universally  involved,  and  to  n'gulale  the  climatic  sur- 
rounding^ of  the  cliild.  Local  applications  to  tin.*  larynx  in  these  cases 
are  seldom  necessary. 

Pseudo-MembranouB  LaryngitiH. — A  pseiido-mi'mbrane  in  the  larynx 
njay  be  caused  by  Ihc  lidialatinn  of  irrilalirig  vapors,  or  by  the  inspiration 
of  corrosive  liquids.  These  accidents  are  so  readily  recognized  that  there 
is  no  diffiruily  in  detenninitig  llie  cau.?c  of  the  pseudo-membrane  in  these 
cases.  Trealineiit  fur  the  ndief  of  the  stenosis  should  be  instituted  at 
once.  This  consists  in  the  Hp|>licatiun  of  cold  and  such  sootlung  inhala- 
tions as  3.75  c.c.  (1  draihrn)  nf  compound  tincture  of  bens^oin  in  a  quart 
of  boiling  water,  The  complicating  cedema  wtiich  is  ollen  present  in 
these  cases  may  require  operative  interference. 

The  most  common  cause  of  pseudo-membranous  laryngitis,  and  the 
one  which  probably  In  nearly  all  cases  produces  it,  is  some  form  of  micro- 
organism. These  nii(TNHiivnniBnis  may  be  of  several  varieties.  Until  it 
is  proved  not  to  be  so.  however,  pseudo-mondiranous  la^)^lgitis  must  be 
looked  upon  clinically  as  infi-dioUB  and  due  most  commonly  to  the  Kleba- 
Loefller  bacillus.  There  is  no  doubt  but  I  hat  a  simple  catarrhal  inllam- 
mation  localized  in  the  larynx  may  l>e  pniduced  by  tlic  Klebs-Ijoeftlcr 
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baeiUus.    The  Byniptonis,  diagnosis,  and  trealmetit  of  larjngeal  diphtheria 
have  boi-n  dt-scribed  nn  page  45«. 

Some  aid  in  the  dill'erential  diagnosis  of  pseudivniembraiious  frnrn 
acule  tatarrlial  larynp'is  <'an  be  obtained  from  the  tfmp(Tatun\  which  in 
the  latter  is  tonsiderably  raised,  while  in  the  funner  it  is  moderate  iuid 
sometimes  nonnal  or  subnormal.  The  slow  course  of  a  constitulioiial 
disease  gradually  causing  obslniction  is  sifrniiicant  of  this  infectious  form 
of  laryngitis. 

DISEASES  OF  THE  TRACHEA. 

Pafholi^cal  condilioiis  of  the  Irat-hea  not  connected  with  those  of  the 
air-passage  above  or  below  it  are  uncommon.  The  lesions  of  the  traihea 
may  be  primarj'  or  secondary.  In  the  latter  lliey  are  merely  an  extension 
of  the  disease  from  the  larynx  or  the  bronchi,  and  do  not  play  an  es- 
pecially sliiiiilicanl  part  in  the  attack.  The  only  primary  disease  of  the 
trachea  which  is  comnmn  in  infancy  and  cliildliood  is  an  aeiite  inflamma- 
tion occurring  in  lis  mneoiis  lining.  When  Ihis  irillanunator)'  conilifion 
is  present,  it  produces  an  irrilaling  cough  which  cau  usually  be  excited  by 
gentle  pressure  over  Ihe  trachea, — about  the  only  method  by  which  we 
can  locate  the  dLsturlmnce, 

Tlie  treatment  is  to  protect  the  child  from  an  atmosphere  which  is 
either  loo  hot  or  too  cold,  from  high  winds,  and  from  dust.  Doucljing 
the  front  of  the  net'k  with  cold  waler  several  limes  durine  the  day  is  also 
desinible.  DiR-ct  applications  to  the  trachea  are  almost  impossible  in 
young  cliildren. 

DISEASES  OF  THE  BRONCHI  AND  LUNGS. 

The  diseases  wliich  alTei-l  the  lungs  in  infancy  lucl  childhood  difTer 
somewhal  from  Ihe  same  diseases  occurring  in  laler  life,  on  account  of  Ihe 
diflereuces  which  exist  in  Ihe  anatomical  conditions  at  birth  and  during 
the  early  years  of  life,  especially  llie  lirsl  five.  The  priiici|ile  dilTerences 
are  that  the  bronchi  occupy  a  relatively  largcT  portion  oC  Ihe  hmg  in  the 
child  than  in  Ihe  adult,  that  in  the  former  the  interslilial  tissue  is  present 
in  a  larger  amount,  that  the  cavities  of  the  air-vesicles  are  smaller,  and 
that  their  walls  ai'e  relatively  thicker;  also  thai  the  epithelial  cells  lining 
the  air-vesicles  are  very  nuinoruus.  These  cells  in  iidlanunaliuu  tend  to 
rapid  cell-flivision,  which  is  one  of  the  cliaracteristics  that  mark  the  pneu- 
monia of  childhood.  These  anatomical  did'ereuces  are  of  great  signifi- 
cance when  any  part  of  the  lung  is  disea.sed,  and  lend  to  make  a  i-on- 
gested  lung  of  much  more  serious  import  in  the  yomig  child  than  in  Ihe 
adult.  Post-mortem  exannnatioFis  often  show  various  lesions  which 
during  life  were  not  represented  by  any  definite  symptoms,  so  that  we 
cannot  expect  the  clinical  diagnosis  to  include  entirely  the  pathological 
lesions. 
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^^^^^B  ACUTK  BRONCBTnS. 

By  bronchitis  we  moan  an  inflaniinalion  nS  both  the  lai^  ami  the  small 
bronchi,  with  llic  L-xcfplion  of  Ihi*  ultimate-  divisions  which  lead  dirprtly. 
into  the  alveoli.  aJiil  which  probably  aif  nevcT  afVcctcd  without  involving 
the  alveoli  also.     The  disease  may  be  acute  or  ibronic. 

Etiology. — Bronchitis  is  often  .secondary  to  some  oUier  disease,  or  to 
a  direct  extension  from  an  inllairiniatory  condilion  of  ttie  njjper  air-|)as- 
sages.  hi  a  number  of  cases,  however,  the  group  of  symptoms  l)y  wtiich 
we  detennine  llial  broncliitis  is  present  is  so  prfjmiTienI  froTii  the  very 
beginning  of  the  attack  that  clinically  we  can  describe  a  primary  bron- 
chitis. 

The  anatomical  peculiarities  of  the  nmcons  membrane  lining  the 
bronchial  lubes — namely,  the  prominence  of  ils  capillaries  and  its  rom- 
paralively  loose  connection  wilh  the  muscular  walls — render  Ihe  bronchial 
mucous  membrane  peculiarly  susceptible  to  congestion.  Exposure  to 
sudden  atmospheric  changes,  especially  hnmidily,  appears  lo  be  of  great 
etiological  injporlance  in  the  production  of  bronchitis.  Any  impurity  of 
an  irritating  nature  in  Ihe  mspircd  air  may  in  certain  individuals  result  in 
an  attack  of  broncliitis.  A  catarrhal  inHaiimiation  of  the  upper  air-pas- 
sages is  ollcn  followed  by  a  similar  uillammation  of  Ihe  bronchial  mucous 
membrane.  Bronchitis  is  of  frequent  occurrence  in  pertussis  and  measles. 
It  is  in  children  often  a  prominent  symptom  of  typhoid  lever,  and  is  a 
freipient  CI  implication  of  pulmonaiy  tuberculosis  and  epidemic  inllnenza. 
There  are  alsti  certain  diseases  of  nutrition  in  wliich  bronchitis  frequently 
occurs.  The  most  prominent  of  these  is  rliachitis.  in  wluch  Ihe  com- 
piicalion  of  bronchitis  is  ofleii  of  serious  ini|Kjrl. 

Patholooical  Anatomv.- — The  pathological  conditions  which  are  present 
m  acute  catarrhal  bronchitis  are  a  congestion  and  swelling  of  the  nuicous 
membrane  and  an  arrest  of  Iho  functions  of  the  mucous  glaiuls.  Later,  the 
mucous  ^'laixls  resume  their  functions  wilh  increased  aitivily,  Ihc  con- 
gestion diminishi-s,  there  is  an  increased  ile.si]naniatioji  of  epilhelinm,  an 
increased  formation  of  the  deeper  epithelial  cells,  a  niodeRile  emigration 
of  white  blood-cells,  and  sometimes  the  red  blood-cells  also  esrajje  Ihrongh 
the  vessels.  The  whole  process  is  a  superficial  one,  and  does  not  produce 
any  ctiange  in  Ihe  walls  of  the  bronclii  beneath  Iho  mucoiLs  membrane, 
unless  it  lias  persisted  for  some  time,  when  there  may  be  a  slight  thick- 
ening of  the  walls.  When  ttie  uillammation  involves  the  smaller  bronchi 
they  may  be  occluded.  The  occlusion  of  the  smaller  bronchi  may  result 
in  llie  collapse  of  the  group  of  iiir-vesicles  to  which  Ihey  lead,  anil  thus 
areas  of  atelectasis  will  be  produced,  which  may  be  further  changed  by 
inllanimalory  |iroresses,  Th"*  bronchial  nodes  are  frequently  entailed, 
even  in  mild  allaiks  of  bronchitis. 

Fig.  142  represents  the  section  of  a  child's  lung,  made  by  Northrup. 
It  showa  the  exudative  inllammatlon  of  the  bronchi  which  occurs  in  acute 
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bronchilis.     The  specimen  shows  hypt^rjj'asia  of  the  lymph-nodes  Ju     ( 
bronchitis.     This  coriHilion  is  very  commonly  found  in  bron.hilis 
cially  wlieii  it  urnirs  in  ticbililah'd  cliildren.     There  is  (iesqiiaiuatio       f 
the  epillieliuni  lining  tJif  brututii.  as  well  as  a  slight  Ihicfceiiintr  of  tl    " 
walls. 

Symitoms. — Tin?  onset  of  acnU-  hronchilis  is  nsually  mild,  but  1  havp 
seen  in  a  debililale.l  iiiliiiit  a  simple,  unojinpliialeti  brunchitis  b.trin  with 
a  convulsion.  The  syinjiUims  are  very  variable  in  their  iiitt-iisitv  and 
are  usually  more  atute  and  delinile  in  a  pfevinusly  healthy  child  than 
in  debilitated  children,  hi  whom  they  are  ofleii  subaciift.-  and  of  aji  in- 
Bidioiis  nature.  In  inlanls  and  young  children  the  hronchilis  is  almost 
always  preceded  by  a  catarrhal  condition  of  the  upper  au--i)assaKes.      la 
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the  mild  cases  Ihere  is  an  elevation  of  the  leNiperaturc,  Sl.T^'  to  38.3"  C. 
(100°  to  101"  v.),  cough  of  greater  or  less  severity,  and  a  slight  lossen- 
mg  of  the  ajipetile.  On  physical  examinatinn  the  pnlmoTiary  resonance 
is  found  to  he  normal.  A  few  sil)ilanl  ami  soriurims  rales  are  lieanl  with 
especial  frequency  in  the  area  between  the  scapula  and  tlie  vertebral 
column.  Moisl  rales  may  also  ho  heard.  In  severe  rases  llie  children 
suffer  from  more  or  less  discomfort,  produced  probably  by  the  thoracic 
pain,  although  in  young  children  the  locality  of  tlie  pain  cannot,  as  a 
rule,  be  deterndned.  The  cough  is  hard  and  dry,  the  respirations  may 
bo  slighly  raised,  and  tlie  pulse  accelerated.  The  children  may  appear 
quite  ill  for  two  or  lliree  days,  and  the  temperature  may  rise  as  liigh  as 
38.8°  or  39.1°  C.  (lO-i"  or  102.6°  F.);  but  wlien  this  latter  point  is 
reached  the  onset  of  a  broncho-pneumonia  should  be  carefully  walctied 
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^ccially  if  alter  froiri  Iweiity-four  to  forty-eighl  hours  the  tempera- 
ture does  not  fall  to  37.7°  or  38.;3°  C.  (100°  or  101°  F.) 

After  a  few  days  the  severity  of  the  symptoms  lessens,  the  cough  be- 
comes looser,  Ihf  rali-s  gradually  disappear,  and  under  favorablu  condi- 
tions the  symptoms  subside  entirely  in  a  week  or  ten  days.  There  is 
seldom  any  expectoration  in  children  under  six  or  seven  years.  In  the 
more  severe  cases  the  rales  are  more  numerous  than  in  the  iiiihl  form  of 
the  disease,  but  are  of  the  same  cliaracter.  In  Ihe  course  of  some  cases 
of  broncliilis  a  temporary  localized  diminution  or  even  absence  of  the 
respiratory  somid  may  result  from  the  occlusion  of  a  bronchus.  This  is 
especially  common  in  inranis,  and  onlinarily  is  not  acconipanied  by  a 
chant,'e  hi  the  percussion-sound.  This  form  of  bronchitis  is  the  one 
ivhicli  aifects  the  larger  and  the  medium-sized  bponchi. 

There  is  no  characteiislic  temperature  iti  bronchitis.  As  a  rule,  it  is 
mniieral.;.  37.2°  to  38.3°  C.  (99°  to  101^  F.)  but  it  varies  {.TN-atlyaccord- 
\ng  to  tlie  individual  and  to  the  degree  of  nervous  excitement. 

The  blooil  shows  nolhhig  of  iliagnoslic  value  (Cabot).  Lourocylosis 
is  not  present  in  the  usual  forms  of  acute  bronchitis,  bnl  only  in  the  so- 
called  capillary  bronchitis  (broncho-pneumonia),  in  whidi  a  leucocytosis 
is  usually  pn.'5ent. 

Diagnosis, — The  diagnosis  of  Lho  ordinarj'  cases  of  acule  broncliilis, 
in  which  only  the  large  and  medium-sized  bronchi  are  affected,  is  nol  difli- 
eull,  the  only  disease  for  which  it  is  likely  lo  be  mistaken  being  broiicho- 
pnemnonia.  In  this  latter  disease  the  greater  severity  of  the  symptoms 
and  the  higher  temperature  will  usually  show  lis  pri'sencc,  even  though 
the  physical  signs  may  be  only  ihose  described  as  occurring  in  bronchitis. 
Ill  the  more  severe  forms  of  bronchitis  it  is  sometimes  exceediiigly  diffi- 
cult to  make  Ihe  dilVeanitial  diagnosis  from  l>riincho-pnemnonia.  If, 
however,  ttie  temperature,  alter  tJiree  or  four  days,  remains  high,  and 
rises  lo  39.r  or  ;1J).4=  C.  (102.5°  or  103°  V.),  with  marked  remissions 
and  exacerbations,  the  diagnosis  becomes  doublful,  and  in  Ihese  cases  we 
should  strongly  suspect  tliat  a  broncho-pneumonia  has  arisen  as  a  com- 
plication. \Vr  Tiinsl.  however,  remember  llial  in  certain  cases  i>f  liromho- 
pnenmonia  the  lem|ieralure  may  be  iis  niodemle  as  in  acule  bronchitis, 
and  we  must  therefore  rely  on  a  combination  of  symptoms  rather  llian 
on  any  one  symptom  or  sij^m.  An  imporianl  point  in  Ihe  dilTerenlial 
diagnosis  between  brontlulis  and  broncho-pneumonia  is  lliat  the  physical 
signs  in  the  former  are  much  more  frequenlly  found  in  all  parts  of  the 
tliorax,  while  in  the  latter  circumscribed  groups  of  rales  are  oflen  de- 
tected in  dilferent  parts  of  the  lungs.  The  rales  in  themselves,  however, 
are  not  distinctive,  as  the  rates  in  broncho-pneumonia  are  nmslly  those 
of  the  accompanying  bronchitis.  Although  Ihe  physical  signs  of  dulness 
and  bronchial  respiration  are  conclusive  evidences  that  Ihe  case  is  nol  one 
of  l)roncbil(s  alone,  yet  an  absence  of  these  signs  does  not  justify  ns  in 
excluding  broncho-pneumonia.     When  Ihe  dyspntea,  general  prostration, 
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and  rc'stlessnpss  ari3  sliptit  and  llic  temperaliire  moHorale,  the  case  is 
likely  lo  he  one  of  bromtliilis,  wliilc  if  Ihese  syiiiptoiiis  are  niarkftl,  and 
arc  eombitifil  wiUi  cyanosis,  dilatalioii  of  liie  alie  nasi,  and  a  higher  teni- 
peraturL',  at  least  a  provisional  dia^'iiosis  of  broiicho-pneiimonia  should  he 
made,  hi  some  casfs  llie  dilferential  ilia^-iiosis  will  also  have  to  be  made 
from  Ihe  onset  of  a  pleiirilis  or  of  a  lobar  piieuniniiia,  but  the  mod£'rale 
temperaliire  and  respiraf ions,  Ihe  normal  pi'reussion-soiinds,  aiid  Ihe 
dilTuse  bilalenil  rales  i[i  l)nin<-hitis  U5;nally  make  the  clia).'nosis  from  these 
diseases  (|uilc  evident.  If  tlie  blood-count  shows  an  absence  of  leuco- 
cytosis  it  favors  ihe  diagnosis  of  hronehilis. 

Phounosw. — The  prognosis,  when  no  complication  arises  and  tlie  child 
is  previously  healthy,  is  good.  !n  debilitated  children,  and  especially 
when  rhachilis  is  present,  even  a  mild  I'ornL  of  bronchilis  may  prove  to  be 
serious,  on  account  of  the  danger  of  a  complicating  broncho-pneumonia, 
and  in  these  cases  the  prognosis  is  much  more  unfavorable. 

Theatment.— The  treatment  of  acule  bronchilis  is  essentially  hygienic. 
The  child  should  be  conlined  to  a  warm,  well-venlilated  room  which  has 
a  sunny  exposure,  and  which  is  heated  by  an  open  lire  to  a  tompfrature 
of  about  20°  to  21.1°  C.  (G8°  to  70°  F.).  A  few  minims  of  wino  of 
ipecac  should  be  given  if  the  rough  is  unusually  dry,  and  lo  lliis  a  fe\^ 
minims  of  tinclura  opii  caniphurata  may  be  added  if  the  patient  ts  verj- 
nervous.  These  remedies  are  all  that  will  usually  be  needed  in  an  attact 
of  acute  hroncliilis.  When  a  rhadiitic  child  or  one  who  is  much  debili- 
tated is  atlacked  by  Iho  disease,  especial  care  nmsl  he  taken  lo  support  ils 
strength  by  stimulants  and  food. 

Unusual  Form  of  Acute  Bronchitia. — Besides  the  acute  bronchitis 
just  described,  we  have  met  with  a  class  of  cases  which  are  extremely  rare, 
but  which,  apparently,  are  instances  of  an  exacerbation  of  an  ordinary 
bronchilis  through  the  involvement  of  IIlc  smaller  bronchi,  'inA  the  li-rminul 
ova.  We  have  seen  only  six  or  eiylit  of  these  cases.  Those,  from  their 
clinical  history,  seem  to  have  been  cases  of  bronchitis  ralher  than  of 
broncho-pneumonia.  We  speak  of  Ihem  separately,  as  Ihe  symptoms  difTer 
somewhat  from  those  of  an  ordinary  bronchitis.  This  form  of  bron- 
chitis has  no  connecUon  with  that  wliich  was  formerly  erroneously  called 
capillary  bronchitis,  but  which  is  well  known  to  be  only  an  early  stage  of 
bronclio-pneimionia.  This  form  of  bronchilis  in  our  cases  has  commonly 
occurred  hi  infants  in  the  first  two  years  of  life,  though  we  have  met  with 
it  as  late  as  the  third  year.  The  cause,  so  far  as  could  be  ascertained, 
was  the  same  as  in  an  ordinary  bronchilis,  a  catarrhal  condition  of  the 
upper  air-passages  usually  precedin;,'  the  athick.  The  onsL-t  of  the  disease 
was  rapid,  and  Uie  symptoms  soon  became  very  severe.  The  tempera- 
lure  was,  as  a  rule,  mo.lerately  raised,  37.7°  lo  .18.3°  C.  (100°  U.  101° 
F.).  The  cough  was  contuiuous,  and  dyspiHi-a,  wilh  more  or  less  cy- 
anosis, rapidly  developed.  An  examination  show*ed  normal  resonance 
throughout  the  whole  thorax,  and  fine  moist  rales.    The  respirations  were 
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rapid,  the  pulse  was  acccleraled,  and  all  the  symptoms  were  cif  a  violent 
and  suffocative  nature.  The  infants  were  niiii-h  distressed,  and  were  un- 
willing to  be  laid  down.  Aller  Irom  twenty-four  to  forty-eiglil  hours  the 
symptoms  grew  less  severe,  the  teinperaliire  became  normal  or  was 
only  slightly  raised,  arid  the  line  moist  rales  were  repiaced  by  coarse 
Dioist  rjles  and  the  sibilant  and  sonorous  niles  of  an  uitlinary  broneliJtis 
of  the  larger  and  the  medium-sized  bronchi. 

DiAiiNosis. — ^Tliis  form  of  bronchitis  is  to  be  difi'iTciilialcd  fnim  hrnncho- 
lineunumia.  The  tenipcratun.\  instead  of  remaining  high  ;ind  having  Ihe 
remissions  of  a  broncho-pneumonia,  soon  falls  so  as  to  correspond  to  that 
of  an  ordinary  bronchitis.  The  jdiysical  signs  are  Ihose  of  bronchitis 
rather  tliari  of  jnifumonia,  and  the  rajiid  recoverj-  of  Ihe  infant  with  the 
common  symptoms  of  an  ordinary  bronchitis,  rather  than  with  llie  pro- 
longed and  ehararteristic  symptoms  of  a  hroncho-pneumonia,  points 
towards  an  inllaniniation  of  the  smaller  bronchi.  These  cases  may  be 
complicated  wilb  broncho-pneumonia,  as  are  the  ordinary  cases  of 
bronchitis. 

Prognosis. — hi  liie  eariy  hours  and  days  of  Iho  disease,  when  the 
symploms  arc  at  Uioir  height,  and  if  the  infant  is  weak  and  debilitated, 
the  ]>rognosis  is  bad.  If,  however,  the  first  few  days  are  passed  In  safety, 
recovery  almost  invariably  lakes  place. 

Treatment. — The  Irealmenl  of  tins  class  of  cases  is  very  important,  as 
deatli  from  exhaustion  is  lialile  lo  occur  at  any  momefit.  The  extreme 
ingeslioFi  of  the  blood-vessels  of  the  smaller  bronchi  may  in  some  cases 
ichidc  the  air-spaces,  and  areas  of  ateleclasis  may  resull.  The  indi- 
cations for  ti-ealment  are  to  oxygenate  Uie  blood,  lo  support  the  strength 
until  Ihe  disease  has  run  ils  course,  and  lo  prevenl  Ihe  ijifanl  from  falling 
into  a  comatose  condition.  The  Irealment,  therefore,  is  the  adminis- 
traiion  of  oxygen,  tlie  use  of  stimulants,  consisting  of  aromatic  spiril  of 
ammonia  alternating  with  brandy,  and  change  of  the  position  of  the  in- 
taiit  from  time  lo  time. 

The  following  ease  illuslTates  this  unusual  form  of  bronchitis: 

An  iiirant,  three  moiilhs  old,  had  an  nltark  uf  aeute  bronchitis,  chamcleriied  hy  a 
paroxysmal,  dry  cntigh.  slightly  ai'celerated  rcsplruljoiis  nnd  pulse,  and  a  moderate  tern- 
peralure  varying  from  37.7°  lo  38.3"  C.  (lOO"  l.i  lOl"  F.). 

The  percQssii.n  of  llie  cheat  had  been  normiil,  and  lliere  had  been  some  sonnmiis 
and  sibilant  niles.  with  a  few  coarsi;  nmist  n'lics  heard  on  biitli  sides  of  Ihe  chesl. 
After  three  or  four  days  llie  infant  wns  allacki-il  wilb  excessive  ilyspiiten  and  rj'anoBis. 
Its  pulse  rose  from  120  lo  ISO,  ils  reapiriilions  fium  ;iO  lu  70,  and  ils  Icniperature 
from  37.7»  lo  39.1"  C.  (100"  lo  102.fi"  F.).  An  examinalion  of  Ihe  rliesl  showed 
normal  resonance  nnd  Itiie  moist  r3les  lhri)Ui;h<>nl  tioth  lungs.  It  was  very  restless, 
refused  to  l-ike  its  food,  and  evidenlly  wished  nnt  lo  bi;  laid  down  in  ils  bpd,  but  to  be 
carried  atxiut.  It  was  treated  with  alternate  doses  of  aromatic  spiril  L>r  ammonia  and 
brandy  every  lialf-hunr. 

After  twenty-four  hours  llw  linnpcralure  fell  lo  .W  C.  (100.6"  F.).  the  pulse  to 
l.'iO,  nnd  the  respirations  to  44.  The  line  rales  were  replaced  by  the  ordinary  coaisa 
riles  of  a  bronchitis,  and  the  infant  rapidly  recovered. 


The  syiiiptomsand  coursi'ofall  Ihosf  eases  are  very  simititr.  so  thai  we 
stiiitl  siKuk  only  of  one  oilier  child,  wliom  we  suw  in  consuIUilion. 

A  iiisliT,  spven  mnnliis  nld,  and  j.rpvinusly  hciillhy,  fir  Iwii  days  hiid  a  flight 
cough,  Willi  a  Tew  Biiiiuriiiis  rules  in  lln-  ihf*[  ami  it  Ii>m["THliirp  viiryiiig  I'l-om  86  6°  to 
87.2"  I.-.  0*8°  1..  OT"  F.).  On  Ihn  lliir.i  .lay  ..f  Hr.  aldu^k  1,.^  was  suddenly  seiw-d  wilb 
iiicrcaEeil  rough,  ilyspruRii.  cyanosis,  respiralions  of  7tJ,  a  pulw  of  160,  anil  a  tempera- 
ture of  38.3°  C.  (101=  F.).  All  examination  of  ihe  rhesl  showed  normal  resonance 
and  finu  moist  rales  throughout  both  lungs.  The  infatil  wns  treated  with  ariimatic 
spirit  of  ammonia  and  brandy  in  alti'rnate  dosps.  On  the  followint;  day  the  tempera 
lure  fell  lo  37°  I'.  (!)8.G'  F.),  and  the  fine  rales  were  rc'|)liicpd  by  coarse  and  sonorous 
rales.     The  bronchitis  lasted  for  a  few  days,  and  llie  infant  then  recovered  eatirely. 

OHRONTO  BRONOHmS. 

Etiology. — Chronic  broiiuJiitis  may  ivsulL  from  a  series  of  attacks  of 
aciile  bronchitis,  or  from  a  number  of  ulhercanses.  Among  tliese  may 
be  mentioned  various  affeitinns  nf  the  lungs,  such  diseases  connected 
with  malnutrition  ;is  rhaeliltis,  and  iiroJonped  allaeks  of  pertussis. 

pATinii.oiiifAL  AsATOMT.  —  Tlie  [lathiilof^lr'al  conditions  oceurrinj^  in 
chronic  bronchitis  vary  greatly  in  degree,  and  tJif;  lesions  found  at  the 
post-mortem  examination  are  oflen  slight  in  comiiarison  with  the  severity 
of  the  syinjifnms  during  life.  In  most  cases  there  is  a  considerable  pro- 
duction of  mucus,  |)us,  and  serum.  In  cases  which  have  lasted  for  a  long 
lime,  in  ridrlilinii  to  llic  indammatory  producis  affecting  the  walls  of  tlie 
bronchi  llicre  may  be  dilatation  of  one  or  more  bronchi,  and  tlie  muscular 
coat  may  be  thickened  or  thinned.     Emphysema  may  also  result. 

SvHfToMs.— Tlic  symptoms  of  ctironic  bronchitis  are  very  much  liic 
same  as  those  of  acute  bronchitis,  except  that  Ihe  temperaturt!  is  not  so 
apt  to  be  heightened,  while  the  general  symptoms  of  malaise,  anorexia, 
and  loss  of  weight  are  more  prominent,     in  severe  and  prolonged  cases 
ill  which  emphysema  is  present,  the  thorax  may  assume  the  position   of 
fuii  inspiration,  the  ribs  being  permanently  raLsi'd  and  Uie  antero-posterior 
diameter  of  the  chest  increased.     The  physical  signs   are   the   same  as 
in  acute  bronchitis,  so  far  as  the  rales  are  concerned.     The  n,'Soiinare  is 
usually  normal  except  when  the  chronic  process  has  produced  erniihv- 
senm,  in  which  cose  there  are  areas  of  lijijei^resonance  often  associated 
Willi  a  tympanitic  tone.     Occasionally  ateleclasis  of  considerable  areas  of 
the  lungs  may  take  place,  with  a  resulting  diminution  of  the  I'espirjttory 
soiuid.     This  occurrence  may  in  some  cases  prove  lo  be  serious,  but   in 
others  the  accompanying  symptoms  are  mild,  and  the  alveoli  may  again 
return  to  their  normal  degree  of  inflation. 

There  is  one  form  of  bronchitis  which  from  ils  duration  may  be  called 
ciironic,  and  yet  which  from  the  very  sllglil  degree  of  conslilulidiial  synm- 
toiiis  that  accompany  il  corresponds  rallier  lo  a  subacute  ancclion,  Iii 
tJiese  cases,  wliich  usually  occur  in  infancy  and  in  early  childlmod,  the 
child  oflen  appears  quite  well,  but  for  long  periods  of  weeks,  ur  when-      i 
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"ever  il  is  exposed  to  a  dainp  alniOH[ilnTi.\  Ji  loud  whccniiifr  will  Itr  huard 
in  llie  (.'hesl.  Aiisciiltation  will  revival  Ihi?  |m.'Si-iife  of  sunuroiis  rales 
evDiywhcro,  and  bi  lliis  variety,  as  well  as  in  olhtT  Tonus  df  chroiiic 
bronfliilis,  a  njiijjhened  sensation  may  soniftiinos  be  felt  on  palpation 
during  respinilion. 

Diagnosis. — The  dilTerenlial  diagnosis  is  lo  be  made  from  chronic 
affections  of  the  lunjrs  in  which  Ihe  thickening  of  the  irilcrstllial  lissne 
has  taken  place  with  a  rMulting  diminution  of  resonance,  and  from  the 
L-ondition  in  which  the  bronchi  are  dilated.  In  the  latter  case  there  are 
accompanying  symptoms  of  a  profusir  exudation  of  pnrulent  mailer. 

Chronic  bronciiilis  is  also  lo  be  dislingnislicd  from  relk'x  coughs  of  a 
nervous  character,  uuaccompaiiied  by  any  disease  of  the  respiratory  tract. 
Causes  for  such  reflex  coughs  may  be  found  in  irritation  of  the  pharynx 
and  ear.  from  chronic  gastric  indigestion,  from  pulmonary  congestion, 
from  tiie  disturbances  in  circulation  due  to  cardiac  disease,  and,  finally, 
from  pressure  upon  the  bronchi  of  enlarged  mediastinal  lymph-nodes. 

Prognosis. ^ — The  prognosis  of  chronic  bronchitLs  varies  according  lo 
the  cause.  When  it  is  secoiidary  to  disease  of  some  idhcr  organ,  il 
depends  entirely  upon  the  pri^uosis  of  Uial  disease.  In  rhachitii;  chil- 
dren [lie  ijrognosis  is  unfavi)ral»iL-,  and  in  them  a  broiicho-piieumonia  is 
especially  liable  to  develop,  with  a  fatal  issue.  Cases  of  chronic  bron- 
chitis are  also  liable  to  be  invaded  by  the  tubercle  bacillus.  In  cases 
which  aro  the  result  of  acule  brcinchilis  in  individuals  otherwise  healthy, 
the  proj^iosis  is  favorable,  provided  the  proper  treaLmeut  can  be  carried 
out.  As  emphysema  in  chronic  bronciiilis  is  rare  hi  children  in  com- 
parison with  adults,  the  chances  for  recovery  in  the  fonner  are  corre- 
spondingly good. 

Theatment. — The  treatment  of  chronic  bronchitis  is  essc-ntLiIly  rliuialic. 
The  children  should  be  kept  in  a  warm  drj'  climate  for  some  niordhs  after 
the  bronchitis  has  entirely  disappeared.  Especial  can-  should  be  taken 
thai  the  child  is  suitably  prolecled  by  llannel  nndergarnients.  When 
other  treatment  is  required,  as  a  rule,  tonics  will  prove  of  more  benefit 
than  the  dnigs  which  are  usually  administered  for  their  direct  effect  upon 
tile  bronchial  mucous  meiiibniue. 


FrBMNOUS  BRONOHmS. 

During  the  course  of  what  may  appear  lo  be  an  ordinary  bronchitis, 
in  rare  instances  a  fibrinous  form  of  bronchitis  has  been  met  with,  in 
this  variety  masses  of  fibrin  in  Ihe  bronchi  form  casts  of  various  exiont 
according  lo  the  number  of  the  bronchi  which  are  affected.  Similar 
fibrinous  casts  of  the  bronchi  may  be  found  in  casc-s  of  diphtheria  of  the 
larynx  by  direct  extension  to  Ihe  bronchi,  but  do  not  represenl  fibrinous 
bronchiti.';. 

The  disease  may  run  a  short  course  of  days  or  weeks,  but  is  usually 
chronic  and  may  last  for  years.     The  paroxysms  may  also  be  periodic. 
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Tlic  diagnosis  can  bo  made  only  when  portions  ul'  the  casts  luivc  been 
expeclorale<). 

Treatment. — The  treatnii'nl  is  chiefly  by  itif  inhalation  of  steam  nr  of 
aloniizod  Jimc-walcr.  ami  by  snpportin;;  tliL-  slrcnglli  willi  proper  nourish- 
iiienl  and  stiniulauls  until  tliu  disease  lias  run  lis  euurse. 


BRONCHIAL    ASTHMA. 

Bronchial  aslhnia  is  an  alTectiun  eliuriirti'n/.eil  hy  spasmodic  nttarks 
of  dyspna-a.  The  disease  ig  rare  iti  iiirmicy,  bnt  is  not  imcuiniiuiti  in 
childhood.  The  term  asthma  shniiM  not  be  upplii'd  to  dyspmeit  whirti 
is  dependent  upon  diseases  nf  Iht*  heart  and  kidneys. 

Etiolocy.^H  is  generally  accepted  that  there  is  a  sirong  neurotic 
elenienl  in  bronchial  asllima.  and  iiy  many  writers  il  is  ronsidi-reil  a 
neurosis.  The  most  plausible  explanatioji  of  the  attacks  is  the  theory 
that  it  is  due  to  a  spasm  of  the  bronchial  muscles.  Temporary  swelling 
of  the  bronchial  mucous  membrane  and  inllammalion  of  llie  smaller 
bronchioles,  Uie  ln-oiwhioiUU  fxud<Uiva  of  I'urschmajui,  liave  also  been 
advanced  as  possible  causes. 

Heredity  seems  to  be  a  factor  in  predisposiiifr  an  individual  to  the  dis- 
ease. The  direct  exciting  causes  are  many ;  sudden  atrnns])lLiTLc  chnii^'cs, 
inhalation  of  irritants,  odors,  and  emanations  of  various  kindt;,  Iri^Hits  untt 
emotions,  rellex  disturbances  in  tlie  nose,  upper  air-passages,  stomach, 
and  intestines,  and  pressure  upon  the  bronchi  of  entailed  bronchial 
lymph-nodes  may  bring  on  an  attack  in  one  who,  is  predisposed  to 
them. 

Pathological  Anatohv, — Cnrsclimann  has  described  a  peculiar  exudate 
of  mucin,  which  occur.'i  in  a  majority  of  cases  and  wliicli  might  come  from 
a  turtrescent  mucous  membrane,  which  gives  a  distinctive  character  In  the 
spuloni.  Early  in  the  attack  it  is  expectorated  as  round,  ball-like  masses, 
which  may  be  unfolded,  representing  casts  of  the  smaller  tubes ;  they 
have  been  called  the  "perles  of  Laennec."  Microscopically  these  bodies 
have  been  found  hy  Curschmami  to  liave  a  spiral  structure.  Within  a 
few  days  the  sputum  becomes  muco-purulent  and  the  spirals  disappear. 
These  spirals  occur  only  in  pure  bronchial  asthma,  and  not  in  bronchitis 
or  pneumonia. 

In  the  spulum  of  both  asthma  and  emphysema  the  eosinophiles  are 
very  numerous,  and  an  increase  of  the  same  cells  in  the  blood,  rimniii^ 
as  hifjli  as  14.G  percent,,  has  been  noticed  by  Fink.  Billings  reporlsa  lase 
in  which  the  eo.siiiophiles  were  increased  to  53.6  per  cent.,  without  any 
uicrease  in  the  total  niimbcrof  wliite  cells.  It  is  claimed  by  von  Woordeu 
and  Schwerskewski  that  a  paroxysm  of  aslhnja  may  be  predicted  by  an 
increase  in  the  total  number  of  eosinophiles.  If  the  disease  is  of  longstand- 
ing, we  may  find  an  associated  emphysema  of  the  lungs. 

Symptoms. — The  symptoms  of  bronchial  asthma  are  the  same  in  the 
child    as   in   the   adult.     A  calarrlial  condition  of  the  respiratory  tract. 
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espenially  of  (lie  bronchi,  commonly  procodos  the  aflack  for  some  days. 
The  onset  is  usually  smiden,  and  p?nerally  occurs  at  night.  The  child  is 
seized  with  distressinf;  dyspmea,  mainly  expiratory,  the  respiration  being 
accompanied  by  a  whi'ezintt  sound.  Tl(c  face  is  anxious,  and  if  Uie  attack 
coiifinufs  for  some  time  it  becomes  slightly  cyanotic.  The  respirations 
aro  not  especially  increased  in  frequency.  The  pulse  is  rapid,  and  when 
the  dyapmra  is  verj-  intensi;  becomes  weak.  The  temjienitTire  is  not 
raised,  and  when  thi:  paroxysm  is  prolonged  it  may  become  subnormal. 
The  physical  signs  are  mostly  difluse,  sibilant,  and  sonorous  riles,  rhonchi, 
and  muscular  rumbles,  which  obscure  or  render  inaudible  the  respiratory 
murmur.  The  attack  may  last  for  a  number  of  hours,  or  even  for  days. 
The  paroxysms  vary  in  their  severity,  and,  as  a  rule,  are  followed  by 
considerable  exhaustion.  The  frequency  of  the  attacks  varies ;  they  may 
occur  often  or  only  at  inten'als  of  months. 

Diagnosis. — Attacks  of  asthma  are  generally  easily  diagnosticated  by  the 
spasm,  the  history  of  previous  attacks,  and  Ihe  characi eristic  sputum  and 
blood.  Cardiac,  renal,  and  thyroid  dyspntta — that  is,  conditions  known 
as  "  false  asthma" — can  be  excluded  by  the  examination  of  the  blood  and 
sputum  and  by  the  recognition  of  the  respective  diseases. 

Mechanical  irritation  of  the  bronchi,  as  by  pressure  of  an  aneurism  or 
of  enlarged  glands,  may  bring  on  a  spasm  of  the  bronchioles  resembling 
true  astiima,  and  here  again  the  examination  of  the  blood  and  sputum  are 
of  ^eat  service, 

SjKisni  of  the  glottis  produces  a  noisy  dyspncea,  but  the  difticully  is 
with  inspiration  instead  of  expiration.  The  sound  produced  is  more  of 
a  crow  than  a  wheeze,  and  no  rales  can  be  heard  in  tlie  lungs. 

Pflor.N'osis, — The  prognosis  of  asthma  with  regard  lo  Ihe  especial 
attack  is  good.  When  the  disease  is  not  hereditary  tlie  children  very 
commonly  recover  from  it  as  they  approach  the  age  of  puberiy.  In  many 
cases  the  attacks  seem  to  depend  upon  some  local  alTeclion  of  the  air- 
passages,  and  the  cure  of  these  local  lesions  will  oRen  be  followed  by 
recovery  from  the  attacks  of  asthma. 

Treatment. — -In  the  treatment  uf  asthma,  the  nose  and  throat  should 
be  carefully  examined  for  local  diseases,  as  the  attacks  may  be  caused  by 
the  different  forms  of  rhinilis,  adenoid  growths,  or  erdai>;(.-d  tonsils.  The 
children  should  be  protected  from  unfavorable  atmospheric  inlluences,  a 
high,  dry,  inland  air  usually  being  belter  suited  lo  them  than  sea-air.  In 
some  cases,  especially  of  a  mild  fonii,  the  fumes  of  nitre  paper  will  give 
considerable  relief.  In  very  severe  attacks  hydrate  uf  chloral  may  be 
pven.  either  by  the  month  or  by  enemata.  Antispasmodics,  such  as  bella- 
donna and  lobelia,  can  also  be  used.  There  is  no  one  drug  which  will 
relieve  the  paroxysms  of  asthma  except  moriilune,  which  shoidd  be  used 
with  great  caution.  Indidi'  of  potassium  in  gradually  increasing  doses  is 
in  some  cases  beneficial.  l!spei-ial  attention  should  be  paid  to  the  gen- 
eral hygiene  and  l<i  the  diet  of  Ihe  child. 
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PimUUONIA. 

Pneuiiiunia  is  an  aiiilr  nr  siibaculi'  allW-tioii  uf  the  luii(fs,  due  to  Hie 
action  of  infcittious  niicro-orpinisnis.  the  patholofry,  symptoms,  and  prog- 
iiosLs  of  wiiidi  varj-  anordiiitr  I"  Hn'  i>iirtUular  bacterinm  which  is  the 
exciting;  lauso  of  tin-  inflaniiiiatioii. 

Two  ftpncral  types  uf  tlic  rliseasi'  an.'  usually  described,  according  to 
the  mode  uf  invasion  anil  lu  the  ilL'^tributiuii  uf  thi'  ))athoIfigical  lesions ; 
(1)  lobar  jini'iiiiuiiiiii,  in  wliicli  thf  whnh'  or  j.'r».!atiT  i>art  of  a  lobe  of  the 
lunj;  is  involvoii,  and  ('2)  brniiciio-jiiici'iiionia,  in  which  individual  lobules 
of  Uif  lul^;  arc  all'eclod.  fnniihi(;  small  areas  uf  i-un.solidalioti  irregularly 
distritmtcd. 

One  jiarticular  ur^tanism,  the  piifimtortH-ctia  tif  Fraenkcl,  shows  a  special 
tendency  to  i-husi'  an  inllanunatiou  of  a  lobar  type,  and  such  a  disease, 
accurately  speakinfr,  should  be  termed  " ^;if Hwiwrnvim  fiibtir  jmemnon'm.'" 
It  is  this  conditiun  which  Ls  (renerally  refenvd  to  when  Ihc  terms  "/o&/(»- 
pneuiHOiiia"  "twiUe  crouitoun  pneumonvi."  or  "  (icvte  fibrinous  pTwumonio" 
an>  used. 

liroiicho-pH^'inMiiiii,  ur  loiiiUar  pmumonia,  is,  on  the  other  band,  due  to 
a  number  of  different  urtfaiiisms,  which  will  be  more  fully  described  later. 
The  especial  point  to  be  emphasized  in  connection  witii  the  subject  of 
classification  is  the  characteristic  tendency  of  these  orjranisins  to  produce  an 
interslitial  inllarrunation  uf  the  peribronchial  tissues  uf  (h<'  teririinal  bronchi, 
with  exudation  into  the  nei^hborint^  alveoli  !md  cons('(pierd  consolida- 
tion uf  tile  lobules  uf  the  lungs.  Such  areas  of  cunsolidatinn  may  occa- 
sionally, by  conllueiice,  iiierije  hilu  one  largo  mass,  and  end  by  producing 
a  cimsulidation  of  the  whole  of  a  lobe,  fnving  rise  to  jjliysical  signs  and 
sometimes  to  niarroscopie  a|>peanmces  which  are  essentially  the  same  as 
a  lobar  pneuniuuia,  but  all  cases  uf  this  variety  will,  on  microscopic  ex- 
amination, show  the  appearances  of  a  lobular  infection  differing  in  many 
respects  from  the  microscopic  palholu^'ical  appearances  of  a  pneuniococcus 
lobar  pneumonia.  Tuben-uiosiu  uf  the  lung  is  essentially  a  broncho- 
pneumonia, but  with  i»athol%'ical  and  clinical  features  which  are  su  dis- 
tinctive thai  il  is  more  convonient  tu  describe  it  in  connection  witli  the 
general  subject  of  tuber<:nlusis  (page  388). 

Both  the  lobar  and  the  lobular  ur  bruncho-pneuinonias  an;  diseases 
due  to  infectious  niicro-oi^nisms.  In  view,  however,  uf  the  variety  of 
etiological  factors  in  a  broncho-pneuninniu,  and  uf  (he  oi'i-asional  cases 
which  bear  so  close  a  resemblan<:e  lu  a  lobar  pneumunia,  iuid  inasmuch 
as  the  specific  organism  of  pneumococi-us  pneiinioniu  is  also,  in  a  iai^ 
proportion  of  cases,  th(^  direct  cause  of  a  broncho-pneumoiiia,  it  is  much 
more  convenient  for  the  present  to  describe  these  affectiuns  higether  and 
in  connection  with  the  general  subject  uf  diseases  of  the  lung.  For  the 
same  reasons  we  shall  not  attempt  to  isolate  the  pneumucoceus  lobar 
pneumonia  and  to  classify  it  among  Hie  specific  Infectiuns  (liseasts. 
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FNEUMOCOCCUS  LOBAR  PNEUMONIA, 
Pneumococcus  ioliac  idiiuniotiia  is  an  ai'ulu  infectious,  sL-if-limited 
disease,  characterized  in  typical  cast-s  by  sudden  onset,  high  fi'ver,  consoli- 
dalioii  of  one  or  moro  lo!)es  by  a  fibrinous  exudation  into  Ihe  alveoli, 
marki-d  jfticoiyfosis.  Ubiially  riinninft  a  course  in  children  of  from  livi-  to 
eight  days  and  ending  abrniitiy  by  crisis. 

Etiolout, — At  nte  iiifecliuns  of  tJie  lungs,  wliicli  arc  associated  with  a 
consolidation  of  llio  whole  or  greater  part  of  a  lobe  of  a  lung,  are  ihie  in 
a  great  majority  of  cases,  ju'obably  in  as  many  as  ilo  per  cent.,  to  Ihe 
action  of  tlie  pnr>imoi-oi^-iis  of  Frai'nkd,  which  has  also  been  called  Ihc 
viii-rococriiit  Iniii'rithiliiit.  Tiiis  organism  is,  at  times,  also  a  direct  cause  of 
pleurisy,  pericarditis,  endociirihtis,  [leritonitis,  and  meningitis. 

The  disease  is  almost  hivariably  primary.  It  may  appear  in  aii  epi- 
demic form  and  run  a  innre  fnlal  course  than  in  sporadic  cases,  II  may 
occur  at  ajiy  age.  In  Ihe  first  two  years  of  life  it  is  relatively  nuicli  more 
freqiipnt  than  was  formerly  supposed,  as  compared  with  broncho-pneu- 
monia, wlurh  is  the  usual  form  of  pneumonia  in  infancy.  In  the  tliird 
j-ear  if  becomes  more  conunon.  and,  according  to  Osier,  increases  in  fre- 
quency up  to  the  sixth  year,  when  it  diniini.shes  up  lo  the  (Iftepntli  year. 
The  proporlion  of  cases  Ihen  again  begins  to  rise.  Rccnrreiil  aUacks  of 
pneumococcus  lobar  pneumonia  are  not  so  frequent  in  young  cliihiren  as 
in  adults. 

Exposure  to  cold  and  especially  to  sudden  atmospheric  ctmn^'es  seems 
to  render  the  individual  more  susceptible  lo  the  invasion  of  Ihe  micro- 
organism. When  this  form  of  |>neiimonia  occurs,  as  it  somelitiies  does, 
OS  a  secondary  irifeclioti  in  such  diseases  as  pertussis,  measles,  and  scarlet 
fever,  it  is  usually  in  children  over  three  years  of  ape.  Tiiese  secondary 
pneumonias  are,  however,  much  more  likely  In  be  in  Ihe  nature  of 
bronch  o-pneu  nionia . 

Pneumonia  is  not  a  rnntagimis  disease  in  the  urdinary  sense, but  infi'i- 
tion  may  be  spread  or  be  incurred  by  altendanis  from  contact  with  tiie 
excretions,  especially  with  the  sputum,  which  should  always  bo  carefully 
collocled  and  disinfected  «ith  precautions  similar  li>  those  used  in  pulmon- 
arj-  tuberculosis. 

PATHouaciicAL  Anatohy. — The  pathoiogicnl  conditiou  whicli  occurs  in 
lobar  pneumonia  is  an  acute  exudative  inflammation  which  involves  pni- 
gressively  the  whole  of  one  lobe,  or  Ihe  lapi^-er  part  of  one  lung,  or  por- 
tions of  both  lungs.  There  is  no  especial  distinction  helweeii  the  lesioris 
of  hjhar  pneumonia  as  tliey  occur  in  clnldiv?n  and  those  which  nri;  met 
with  in  adults,  exn-pt  bo  fai'  as  tlie  analnmical  i  unditions  diller  according 
to  the  age  of  Uit;  individual.  II  is  nnicli  more  conunon,  however,  to  have 
the  pneumonic  process  begin  in  the  apices  of  the  lungs  in  children  tlian 
in  adutls.  Statistics  show  that  both  lungs  are  affected  with  about  the 
same  frequency,  and  that  the  onler  of  frequency  is  left  base,  right  apex, 
right  base,  left  apex. 
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The  sta^'cs  of  mjigeetion,  red  hepatization,  ffiuii/  hrjjiiUzrUhn,  and   ram- 
hition  take  place  in  succession  in  the  pneumonia  of  file  cliiM  as  in  that 
of  the  adtilt.       In  tlic-  slapL-  of  eonpestion  llie  lung  is    liypertemic    and 
tedcmalous  and  tlie  air-vcsklos  t^onlain  fibrin,  pus.  granular  matter,  red 
hlooU-rclis   and   cpilhclial   cells.     Tiie   epiUieliuin  of  the   air-vesicles    is 
swollen,  and  there  are  la^fc  nunib>?rs  of  while  l)lood-ci?lls  in  the   capil- 
laries.    The  laittc  bronchi  an.'  corifesled.     The  small  bronctii  contain   the 
same  indanimalory  prodnds  as  do  the  air-vesit/los.     This  stage  lasts  only 
a  few  hours,  as  a  rule,  but  may  be  protracted  for  several  days.     A\'hen 
the  exudation  of  Ihe  inllamnialory  products  lias  reached  its  full  develop- 
ment the   presence  of  llicfic  products  within  (he  air-vesicles  and  bronctii 
causes  the  lung  to  be  slightly  enlai^ged,  and  at  this  time  it  is  said  to  be  in 
the   condition  of  red  hepatization.     After  the   air-vesicles  tiave    become 
completely  lilled  wilh  exudation  there  follows  a  period  durinf,-  which   the 
exudation  first  becomes  decolorized  and  then  degenerated.     This  is  the 
period  of  gray  hepatization.     This  happens  at  a  varijd)le  time,  which  is 
usually  shorter  in  children  than  in  adults.     The  color  Iinally   becomes 
gray.     The  exudate  then  undergoes  still  further  degeneration  and  soften- 
ing, and  is  removed  by  the  lymphatics.     This  is  the  stage  of  resolution. 
Resolution  usually  begins  irrmiedialeiy  after  defervescence  and  is    com- 
pleted wifiLin  a  few  days,  but  it  may  not  begin  until  a  number  of  days 
after  defervescence,  and  may  be  unusually  protracted. 

The  bronchi  ore  almost  always  affecteit  in  lobar  pneumonia,  The 
pneumonic  process  may  occur  in  small  patches,  but  usually  involves  an 
entire  lobe.  The  left  lower  lobe  is  most  frequently  affected  in  early  life 
but  the  locality  of  the  pneumonia  is  of  pathological  rather  than  of  clinical 
importance,  as  the  disease  may  altark  any  pari  of  the  lungs.  It  is  generally 
an  unilateral  disease,  but  in  some  cases  it  may  be  bilateral. 

Stmftoms, — The  onset  of  a  imeuniococcus  lobar  pneumonia  is,  as  a 
rule,  very  acute,  and  in  the  Infant  or  young  child  is  frequently  ushered  in 
by  vomiting  and  rarely  by  convulsions.  The  temperature  rises  suddenly 
and  remains  high,  as  a  rule,  until  the  crisis.  The  pulse-rate  is  Irn-reased. 
The  child  appears  profoundly  infected.  The  face  is  flushed,  the  skin  hoi 
and  dry.  The  cough  is  short,  dry,  and  painful.  The  respirations  are 
rapid  and  shallow.  The  alse  nasi  expand  with  each  inspiration,  and  the 
dyspna^a  is  marked.  The  mind  at  first  is  clear,  but  as  the  process  con- 
tinues delirium  and  stupor  assert  themselves  as  prominent  symptoms.  In 
from  five  to  eight  days  the  disease  in  typical  cases  runs  its  course.  Tiic 
temperature  falls  by  crisis.  Sometimes  within  a  few  hours  the  picture 
changes  suddenly.  The  breathing  becomes  easy,  the  skin  moist  and  then 
ballied  in  perspiration,  the  pulse  slow  and  full,  the  appetite  returns,  and 
convalescence,  barring  complications,  is  rajiid. 

The  individual  symptoms  vary  so  greally  in  different  cases  Hiat  Uiey 
can  be  understood  best  when  considered  separately. 

Oniict. — The  onset  of  Uic  disease  is  preceded  by  a  prodromal  stage  of  a 
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few  hours  only,  somcfinies  with  milil  r alarrhal  symploms,  sometimes  with 
only  cliilly  sensations,  headache,  and  niataise  Fever,  rou^'li,  apathy  and 
drowsiness  are  Ihe  usual  early  symptoms.  A  definile  rigor  is  very  un- 
eommon  under  five  years  ;  convulsions,  allhough  rare,  are  more  frequent 
in  inl'aiils  and  arc  uncommon  at  a  later  period  Vomiting  or  diarrhoi-a, 
especially  in  summer,  are  common.  Pain  is  a  fairly  constant  initial  symp- 
tom, but  the  younger  the  child  the  less  delinilely  is  it  localized  ;  it  is  often 
referred  lo  the  abdomen,  and  may  surest  the  pain  which  occurs  in  Uie 
beginnhig  of  an  appendicitis.     Tlic  prostration  is  pronounced. 

Ti-iiipcrutnre. — The  tuinperature  rises  suddenly  to  39.4°,  40°,  or  40.5° 
C.  (103°,  104*^,  or  105°  F.);  it  remains  lii^li,  witli  variations  of  one  or 
two  dejfrees  in  the  morning  and  evening  observations.  Within  these 
limits  of  temperature  the  prognosis  is  not  inlluenced  by  the  height  of  the 
fever.  The  cases  with  a  sliort  duration  are  more  likely  to  occur  in  the 
first  year.  At  times  the  variations  are  mucli  greater  than  this.  In  typical 
cases  the  temperature  drops  to  normal  with  a  distinct  crisis,  and  rises 
ajfain  only  in  tin;  ciisi.'  of  reinfection  or  of  a  complication. 

PuUi: — Tlie  ])nlse  is  full  ami  bouniling  at  lirst,  and  somewhat  accel- 
erated, averaging  between  150  and  170,  As  the  toxms  accumulate  its  rale 
increases,  llie  tension  diminishes,  and  the  weakening  of  tlie  heart  is  indi- 
cated by  a  small,  rapid,  irregular,  intermitting,  or  dicrotic  pulse,  with 
cyanosis  and  jugular  pulsation. 

BfMpiraiioii. — The  respirations  are  always  greatly  increased,  tlie  average 
being  between  IjH  and  ao,  the  alte  nisi  dilute  in  inspiration,  and  dyspiiiea 
is  manifested  by  short,  labored,  jerky  breathing.  The  normal  ratio  be- 
tween the  pulse  and  respiration  is  greatly  disliirbed,  and  constitutes  one 
of  the  chief  features  of  the  disease.  Instead  of  being  in  the  ratio  of  1  to  3 
or  4  it  may  be  as  great  as  1  to  '2.  Respirations  of  60  to  70  to  a  pulse  of 
120  to  140  is  not  uncommon  in  children.  That  this  remarkable  dis- 
turbance is  not  dependent  upon  the  consolidation  alone  is  evidi^nt  by  the 
change  in  Ihe  type  of  respiration  and  pulse  which  occurs  after  a  crisis, 
when  the  signs  of  consolidation  remain  the  same.  Cases  in  whi<  h  the 
respiration  was  over  !»)  have  recovered. 

C'-rrliral  Si/mfhuix. — In  some  cases  during  the  height  of  the  disease 
there  is  delirium.  In  the  milder  cases  the  delirium  may  be  merely  a 
slight  wandering,  but  in  the  more  severe  cases  the  children  may  become 
much  excited,  anil  the  delirium  may  he  accompanied  by  contracted  or 
dilated  pupils,  and  even  involuntary  passages  of  urine  ajid  of  fieces,  with 
continual  movement  nf  (he  head,  inuseuliir  twitchings,  retraction  of  the 
head,  and  other  symploms  wliich  may  simulate  closely  those  of  cerebro- 
spinal meningitis.  In  place  of  the  delirium  and  the  excited  condition  there 
maybe  a  condition  of  stupor  which  sometimes  simulates  that  of  tubercular 
meningitis.  In  another  set  of  cases  the  nervous  symploms  markedly 
simulate  those  of  the  non-tubercular  form  of  meningitis.  Meningitis, 
however,  may  sometimes  actually  occur  in  the   course  of  pneumonia, 
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and  bo  <luu  t'l  a  pneiirnococeus  infection.  Violence  of  the  symptoms  is  not 
common.  Marked  rerobral  symptoms  seem  lo  depend  more  on  the  height 
oftlie  ti'm|K;r.itiire  and  the  virulence  of  the  organism  than  on  the  extent  of 
the  consulidalioii  m-  mi  any  cspiTJal  part  of  tlie  luiif;  being  affected,  such 
as  tlie  apex.  In  infamy  and  in  the  early  years  of  childhood,  in  place  of 
th<;se  cerebral  syniploins  there  may  be  simply  an  apathetic  condition 
during  Uk.  hciiiht  of  the  disi-ase,  aiid  the  infant,  although  somewhat 
somnolent  and  ri'stleHs,  ullen  shows  no  olher  nervous  excitement. 

Viiuijh. — l'on;,'li  is  a  conniion  symptom,  not  only  in  the  b^inning  of 
tlie  disease,  lint  also  during  its  whole  course,  and  oflen  seems  to  be 
painful.  It  nuiy,  Imwi-ver,  be  absent  for  sevei-al  days  in  the  banning 
of  the  attack.  TIktc  is  rarely  any  expectoration  before  the  seventh  or 
eighth  year,  and  hence  in  infants  and  young  children  we  rarely  see  the 
"rusty"  Rpuluin  so  eliaructcristic  of  pncumococcus  pneumonia  in  adults. 
Wlien  it  is  obtained  it  is  generally  rusty  and  tenacious,  and,  on  staining 
the  |)nenuii)cncci  are  found  within  tlie  leucocytes  in  largo  numbers, 

Bloiiil. — Tlie  blood  shows  a  marked  increase  in  the  leucocytes,  which 
begins  at  tlie  time  iif  the  ciiill  and  may  rise  to  40,(X)0  or  even  60,000,  or 
70,000.  In  cases  in  which  a  pseudncrisis  occurs  the  leurocytosis  persists, 
while,  in  cerlalii  cased,  at  the  time  of  or  a  few  hours  before  the  true  crisis, 
the  while  blood-count  be|.nns  to  diminish  and  leachcs  its  normal  one  or 
two  days  aller  the  tcni|)eraUire,  If  resolution  is  by  lysis,  the  reduction 
in  the  while  cells  is  (jt-adiial.  In  delayed  resohitioii,  the  leucocytosis  per-i 
sists,  sometiities  lor  weeks,  especially  if  abscess,  empyema,  or  gangrene 
develops  as  a  c(>iti|iliiation.  Cases  of  jmeumonia  wliirh  sliow  an  absence 
of  leurueytosis,  ex(e]it  in  the  very  mildest  forms,  are  geiiendly  considered 
of  very  unfavorable  proi^nosis.  A  lii^li  and  increasing  while  blood-count 
is  of  value  (Hily  as  ail  aid  In  diu;.'nosis.  and  is  no  guarantee  whatever  of  a 
favorable  isstie. 

I'neiiniui:occi  tan  usually  be  demonstrated  in  the  blood  in  pneumonia 
even  before  lln'  physical  si^'iis  are  manifested.  Hosenow  found  them  in 
lU  |ji'r  cent,  in  a  series  of  175  cases.  Blood-cultm-es  are  therefore  often 
a  valuable  aid  to  diairnosis  in  obsnirc  cases.  Their  presence  in  the  blood 
does  not  necf^ssarily  mean  a  bad  prognosis. 

Ui-iiir. — The  urine  show's  the  cli,iracterisli(s  of  a  rehrile  urine, — high 
color,  high  specific  gravily,  ami  increas';d  ai-jdily,  with  a  slight  trace  of 
albumin  and  pure  hyaline  and  liiiely  graimlar  casfs.  The  chlorides  are 
abseni  or  greatly  n-duced  at  llie  height  of  the  fever  owing  to  Ihe  large 
amount  whiih  is  dejiosiled  in  Ihe  con.solidated  lung.  At  the  time  of  the 
crisis  there  is  often  a  marked  increase  in  the  amount  of  tin-  urine,  and  the 
chlorides  reappear.  The  alkaline  phosphates  are  also  greatly  diminished, 
and  rea]jpear  wilh  beginning  resolution. 

.sV-*H. — Herpes  of  the  no-se,  lips,  genitals,  tir  anns  occurs  not  uncom- 
monly in  association  with  pneuniococcus  lobar  pneumonia.  Uedness  of 
one  cheek  is  an  occasional  phenomenon,  but  is  not  necessarily  on  the 
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same  side  as  Ihe  cunsutiilation.  Cviiiiosis  is  sei^n  in  contieclion  witli 
failing  <'ir(.-ulalion. 

THi/itiHee  Orgmm. — The  tongue  is  »vliile.  rnrrcd,  uml  dry.  Tlie  appe- 
lile  fails,  diarrha-a  or  coiistipalioii  an-  apt  lo  appi'ar,  and  nielcorism  willi 
totisidt'rablc  distension  of  tlje  abdoint.'!!  is  somelinies  a  distressing  and 
grave  symptom.  The  spleen  is  usually  sli;,'litly  enlarged,  and  its  edge  is 
occasionally  pal|jaljle. 

tVwM. — The  time  wlien  tlir  temperature  falls  and  ttie  crisis  lakes 
place  varies.  II  may  occur  as  early  as  the  third  or  fourth  day,  but  is 
usually  hctween  llie  liflh  and  the  eighth  day.  It  may,  however,  be  de- 
layed until  the  ninlli  or  tenth  day,  and  in  rare  rases  slill  longer.  This 
rapid  fall  iti  the  teinperature,  associated  \vi!h  the  iiiilial  sudden  rise,  are 
two  of  the  most  typical  and  valuable  symptoms  in  the  diagnosis  of  a 
pneumococcus  lobar  pneumonia.  When  Ihe  temperature  falls  at  the 
irisis  of  the  disease  il  is  very  apt  to  become  subnormal,  and  lo  remain  so 
for  a  number  of  days.  Sometimes  afler  the  temperalnre  has  fallen  to  the 
normal  it  may  rise  again,  but.  as  a  rule,  another  rise  of  It-mperature  points 
towards  the  involvement  of  some  fresh  area  of  the  lung  or  to  some  com- 
plication, such  as  pleurisy.  The  fall  of  temperature  at  the  time  of  Ihe  crisis 
is  in  infants  less  fi'equently  accompanied  by  symptoms  of  great  prostration 
and  even  collapse,  but  it  is  nevertheless  important  to  watch  carefully  for 
the  crisis  and  lo  be  prepared  lo  combat  these  symptoms,  as  death  has 
occurred  at  this  time.  The  normal  liii'Ight  of  the  temperalnre  in  acnie 
lobar  pneumonia,  according  to  the  estensive  observations  of  Holt,  is 
from  40°  to  40.5°  C.  (104°  to  10!>*  F.).  In  cliitdr."n  over  three  years  of 
age  the  temperature  curve  resembles  Ihe  adult  lype  In  being  regular  and 
falling  by  crisis,  while  under  three  years  of  a^-c  IIm-  proporlion  of  typical 
cases  is  much  less,  and  there  is  niore  iri-egularity  in  Ihe  course  nf  the 
lemperature,  which  falls  by  lysis  in  aluinl  one-lhird  of  the  cases.  A  crisis 
is  less  common  in  pneumonias  of  iiifancy  than  in  aiiulls.  The  younger  Ihe 
individual  the  more  likelihood  Ihere  is  of  a  wide  lluetualion  in  Ihe  range 
iiftlie  lemperature,  which  lias  a  tendency  lo  bo  of  Ihe  remitlenl  lype  even 
in  uncfimplicaled  cases.  Morrill  and  others  have  shown  Ihal  if  the  full  in 
Ihe  leniperalure  is  prolonged  beyond  llie  Iwelflh  day  it  is  apt  In  subside 
by  lyses. 

I'nvsicM,  Sii;xs, — IiiKjurli'in, — The  iirini*i]iid  fi-atures  observeii  on  iu- 
spectimi  are  tin:  llnshrd  cheeks,  herpetic  ve^icl>'S  abiutt  the  nioutli  or 
nose,  short,  rajnd,  and  supern<'ial  respiralinn,  dilatation  of  tlie  nl;e  nasi. 
iitid  sometimes  di'lirii'ul  expansion  im  Ihe  alfecled  siin'. 

I'lilpiilinn. — III  lypical  cases  Ihe  laeiih*  fremilus  is  iiiui'h  increased. 
If  Ihe  air  is  excluded  from  the  Iminchi  by  secrelions  or  lihrinons  plugs, 
tactile  freniilns  is  not  obt:iineil.  The  olislrihlion  may  sometimes  be  ri'- 
nioved  by  a  I'ew  hard  coughs,  and  Ihe  fremilus  Ihen  returns. 

I'trnifiin. — The  pen-ussion-noti;  ov-r  uu  area  of  consolidation  vur*^ 
fruiu  dulnes'^  lu  flatness;  il  may  be  tympitnilic  in  ijuality  in  llic  early  and 
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lale  sLa^L's  of  Lho  dkeasG.  In  the  piii-uiucinias  of  infaiils  and  children 
dulness  is  c^spoeially  likely  to  be  absent,  and  ir  Uie  base  uf  tlie  lun^  is 
consolidated,  a  tympanitii;  quality  may  be  obtained  l>y  transmission  from 
a  distended  sloniacti  nr  i-olon.  VVintricli  states  that  the  minimum  amount 
of  consolidation,  when  superficial,  which  will  produtre  dulness  is  an  anta 
five  centimetres  i[i  dianieler  and  two  centimetres  deep. 

Au«ciilliiiioti. — The  rfjspiration  in  infanLs  and  younfr  children  is  normally 
somewhat  harsh  or  broncho-vesiculai"  in  cliarHcli-r,  and  should  nut  be  mis- 
taken for  the  tubular  or  bronchial  breathint;  wliich  is  I'harart eristic  of  a 
consolidalinn.  If  the  lubes  are  filled  with  mucus  and  fibrin,  the  respira- 
tory simnds  may  be  nmch  diminLshcri  and  even  abserd,  closely  simulating 
a  pleural  exudation.  In  the  very  early  stages  the  breathir^  may  be  feeble 
or  suppressed  over  the  all'ected  area,  and  very  line  rrackliiig  or  crepitant 
rales  may  be  licard  at  (lie  end  of  each  inspiration,  which  disappear  during 
consolidation  and  reappear  al  Ihe  beginning  of  resolution.  Medium  and 
coarse  miijsl  rales  are  much  more  common  in  cluldren  than  Ihe  crepitant 
rales.  The  voice-sounds  are  intensified,  seem  near  to  the  ear  (Jimn- 
chophony),  and  sometimes  have  a  nasal  quality  (egophony). 

Varieties. — Certain  variations  in  the  type  of  pneumococcus  lobar  pneu- 
monia occur,  and  have  been  designated  by  special  names.  In  ajtcx  pnvu- 
mania  the  intlannnallon  is  limited  to  the  apex  of  the  lung.  In  maitsii'e 
pnetimonla  the  exudation  tills  even  the  bronchi,  completely  consolidating 
Ihe  lung,  and  giving  rise  to  physical  signs  which  can  be  differentiated  from 
pleural  exudation  only  by  exploratory  aspiration.  In  mirjrafunj  or  rreejiinr/ 
pneumonia  one  lobe  after  another  is  involved,  CiTrbml  pnetnnoiiiae  are 
simply  those  forms  which  are  associated  with  severe  cerebral  symptoms. 
Some  writers  describe  an  uborlive  li/pr'  of  pneumococcus  pneumonia  in 
which  the  signs  are  lliose  of  Ihe  stage  of  congestion,  and  the  disease  runs 
a  course  of  from  Iweiily-four  to  forty-eight  hours.  We  have  nol,  how- 
ever, seen  in  children  any  cases  in  wliich  the  evidence  was  sulfnient  to 
justify  the  diagnosis. 

Omiritl  pncitiwmin  is  a  tj-pe  of  the  disease  especially  common  In 
children.  The  clinical  symptoms  arc  present,  but  the  physical  signs  are 
absent,  as  the  consolidation  is  deep-seated.  The  signs  may  not  come  to 
the  surface  for  many  days,  or  resolution  may  take  place  before  they 
appear. 

Delayed  Resolution. — The  crisis  in  lobar  pneumonia  is  not  always 
accompanied  by  a  resolution  of  the  consolidation;  the  local  signs  may 
persist,  and  disappear  only  in  the  course  of  several  weeks.  In  Ihese 
cases  of  delayed  resolution  the  temperature  frequently  falls  by  lysis. 

The  following  case  illustrates  a  lobar  pneumonia  in  wliich  resolution 
was  delayed  for  thirty  days. 

A  girl,  four  years  old,  and  perfcutly  w(^ll  and  strotiR,  was  suddenly  attacked  witb 
vomiting,  paia  in  the  right  side,  and  cou^li  a(!cr)iiipanied.  accordinic  to  Iter  mother,  by 
a  reddish-brown  sputum.     Physical  examinatiun  on  the  following  day  revealed  nothing 
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abnornwl  except  a  few  fine  mnisl  rfltes  at  (he  biiac  iif  the  ristil  lung  liehinJ.  The 
pulse  wag  170,  Ihe  ffspiraliims  liO.  ami  Ihp  (■■miH'r.itiirc  3il.4''  C.  (10:i°  ¥.),  On  the 
following  day  the  teminralurt'  still  reiriJiineii  raisi'd,  [ind  Iheie  was  ilulness  on  I'ercus- 
aion  over  the  lower  righl  liilie  bphirid,  wllh  lironchial  respir;ilion.  On  the  following 
day  the  duliiess  haJ  c'xtpndeil  (iver  llic  whole  of  the  rij^ht  lunu  in  front  and  hehind, 
The  tempemture  varied  from  38.8°  (n  39.4"  V.  (102°  to  lOS"  F.),  the  pulse  from  ISO 
to  IGO,  and  the  rcspirjiioiia  from  50  lo  GO.  TliPSt^  symptoms  eoiilimied  until  Ihe  eii;hlh 
day  from  the  onsel  of  llie  iilliielt,  when  Ihij  lemperulure  was  found  lo  \ie  38.4°  C 
(101.2°  F,),  the  ri.'Spi rations  4S.  iimi  tht'  puUi-  HiO,  During  Hip  ni'icl  nine  days  Ihe 
lemiieraluf,  pulse,  iind  respirations  remained  lln?  same,  and  there  was  no  tliniiife  in 
the  pliysieal  sifrns  of  lUe  lung,  except  that  in  addition  lo  the  dnlness  and  brondiiul  respi- 
mtion  a  numtwr  of  tine  moisl  rales  were  heiird  in  Ihe  bauk  and  in  Uie  axillary  repons, 
During  the  nexl  week  no  change  look  plaee  in  Ihe  tempera  I  ore,  pulse,  respiration,  oc 
physical  signs.  Some  days  later  the  lemperalore  fell  lo  the  normal.  Ihe  respirations  lo 
3ti.  Ihe  pulse  lo  13u,  the  duhiess  began  to  disappear,  and  the  niinn'rous  coarse  and 
line  moisl  rales  of  resolution  appeared.  Resolution  look  place  rapidly,  and  a  week 
later,  thirty  days  from  Ihe  onset  of  Ihe  .itiack,  Ihe  lung  appeared  to  be  in  a  perfectly 
normal  condition.  From  that  time  the  child  guincd  rapidly  in  strength  and  weight  and 
recovered  uomptelely. 

The  following  cases  illustrate  tlie  type  of  a  central  pneumonia.  They 
showed  the  clinical  syni|il(iirLS  o!'  a  lutiar  iirientiLniiia,  (|iiirk  respit^lions, 
rapid  pulse,  dilalation  uf  ttie  ala'  nasi,  apatliy,  delirium,  and  vomiting,  hut 
the  physical  signs  did  not  appear  iil  llie  lung  for  a  number  of  days.  The 
whole  course  oC  llie  disease  and  the  physical  signs  were  so  similar  iii  both 
inslanees  Ihat  one  description  will  sullice  for  both. 


Tliere  were  iwu  hoys,  hrolliPrs,  Uie  older  boy  l-eing  Ihree  years  and  Ihe  younger 
Bixleen  moidlis  old.  The  olih-r  boy  was  nllucked  on  Noveinlu-r  19,  and  the  younger 
one  on  November  20,  wdh  tonlinuoos  voniiling,  which  lasled  without  couch  inter- 
mission  until  November  2Q.  In  addition  lo  tin*  vomiting  Ihe  temper»Iore  rose  in  Ihe 
Bcsl  Iwenly-four  hours  lo  40.5*  I'.  {105°  F.),  and  iinlll  November  26  varied  from  40» 
to  40.5"  C.  (104°  to  10.^>°  F.).  The  respii'alioi.s  v.iried  fl'om  40  lo  50,  and  Ihe  pulse 
from  150  lo  160.  BL.th  children  soon  becMiiie  iitLcunsiions,  were  very  restless,  ndli-d 
[heir  heads  continuously,  and  sliow<'d  ciudnii'led  jiupils.  On  November  21!  the  teni- 
perjture  fell  lo  .19.4°  C.  (103°  f.).  and  dnriTig  the  n.-xl  Iwo  days  varied  from  39.4° 
lo  40*  C.  (103*  lo  104°  F.).  On  November  27  a  small  area  of  tlalnesa  with  hnmehial 
respiruUon  was  detected  in  the  older  boy  over  the  left  nppi-r  lobe  in  fronl.  and  on  Ihe  fol- 
lowing day  in  Ihe  youri^<-r  boy  over  the  lell  lower  lol>e  l>>diind.  After  the  llrsl  few  dnys 
Ihere  was  ^hitlil  <'iioi"li  in  Imtb  ciis'-s,  wilh  nmvemeni  of  the  alii*  niiai.  On  November  30 
the  temperature  in  bnlli  I'liildn-n  rose  Ui  40. .'i*  I',  (1uri°  F.),  and  until  D'-i-enilier  2  il 
varied  from  40°  lo  4ll.r)°  i',  (1IH°  lo  10.i°  F.).  On  Ihe  evr-ningof  Deieniber  2  Ihe  lem- 
perature  in  the  older  boy  suddenly  fell  from  40.5°  I',  (Itl.'i"  F.)  to  M.S°  f.  (96°  F.). 
The  child  became  c<dtl,  the  pulse  bccAme  feeble,  mid  the  respiruliun  could  scarcely  be 
delected.  The  application  of  a  bol  pack  and  an  enema  of  hot  brandy-and-waler 
rapidly  revived  Ihe  child.  Thu  same  fall  of  lempcMtiire  occurred  in  (he  other  boy  on 
Ihe  following  morning.  In  l»itli  children  signs  of  ri'Solulion  were  delected  liefcire  the 
leniperalure  fell,  the  lungs  in  both  cases  rapidly  tiecame  normal,  and  after  a  short 
convalescence  the  children  recovered  complelely. 

In  some  cases  lobar  pneiiinonia  may  altack  liulh  limgs,  jVgain,  after 
the  disease  has  run   lis  course  aii<t  the  temperature  has   fallen   lo  nor- 
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mal,  a  frrsh  i)orlion  of  lliu  lung  may  bu  involved  and  the  temperature 
may  rise  again,  in  run-  instances  in  nthenvise  tyiiical  cases  of  lobar 
pneumonia  we  liavi^  Jiecii  unable  ti>  detect  any  r'lles  over  the  area  of  solidi- 
liiation  tlirounliout  the  whole  course  oflhe  disease. 

Cojii'i.icATEiiNri  A\i>  SsyirEL-E. — Tlu!  coiiiiiliralions  "f  pneumoeocous  lobar 
pneumonia  are  not  numerous. 

I'linrmij  always  occurs  if  tiie  i'lillaiuinalioti  is  su|H>rricial.  It  may  be 
dry,  fibrinous,  sero-librinous,  or  purulent  (eiupyenia).  The  presence  of 
exudation  renders  the  (lia^nosis  much  more  (hrnruil,  and  aspiration  is 
usually  necessary  to  determiiio  the  condilirtu. 

J'in<-iirilili»  may  occur,  and  is  more  common  in  children  Iliaii  iii 
adults.  It  is  Irequenlly  associated  willi  peric;tnlial  exudation,  which  is 
either  serous  or  purulent.  Ilecovery  may  occur  even  in  a  purulent  pori- 
I'ardifis  (.MurchisoiO- 

Olilix  viriHii  is  not  an  iiilh-quent  complicalion  in  children,  hi  Morse's 
series  it  wa.^i  the  mnsl  frnpicut  toniplicatioii,  oicurrinj:  in  18  per  cent,  of 
the  lases,  whei-eas  enipyt-ma  developed  in  only  8  per  cent,  in  the  same 
serie.-;.  (Ulen  the  only  srifjfjestion  of  lis  presence  is  a  sudden  rise  in  the 
iemjH'rdlure.  Kijjidily  of  the  neck,  siumlatiufr  nieningilis,  is  in  many  in- 
slaiices  du<-  to  otitis  media. 

Uiiiii/rrnc  of  the  lungs  is  of  very  rare  occurrence,  liul  may  he  the 
tcnninal  process  of  a  delayed  resolution,  hi  the  §ame  way  an  almoettii  of 
the  lung  may  develop;  it  may  perfomtr  Inio  th<;  pleural  cavity  and  pro- 
duce an  empyema,  or  into  a  bronchus  and  the  pus  be  expectorated. 

Other  r-.ire  complicalions  due  lo  the  pneumocoicus  are  meningitis, 
endocarditis,  and  peritonitis. 

Diagnosis. — The  diajjnosis  of  pneuniococcus  lobar  pneunumia,  when 
the  typical  teniper.durc  anil  thi'  characteristic  physical  si|nis  are  present, 
is  not  dillicull.  bnl  there  are  a  number  ot  atyidcal  ca.ses  hi  which  a  doubt 
might  easily  arise  ibr  a  number  of  days  atler  (he  inviu-iiou  of  the  disease. 
When  a  specimen  of  the  sputum  can  lie  oMaiiied,  IJie  character  of  the 
infection  can  often  be  delermined  al  once,  even  when  the  gihysical  signs 
are  not  disthictive,  by  a  bacteriological  examination  hi  reference  to  the 
pre.sence  of  the  piieuniococeus  in  lai^je  numbei-s,  alone  or  associated  with 
other  on'anisms,  within  the  leucocytes. 

Fioiii  I'li-iirtil  Kriiilatioii. — An  early  dia^ruosis  h'oiii  a  pleunil  exudation 
is  at  tuni.'s  hupussible,  and  is  always  ignite  dit'ficull  in  tin'  early  stages 
before  the  characteristic  signs  of  consolidaliou  have  been  eslalilished.  In 
both  diseases  dulness  or  (latne.ss  over  a  limited  area,  and  bronchial  respi- 
ration williout  any  especial  difference  in  the  taclile  IVemitus  and  vocal 
resonance,  and  without  evidence  of  a  Iriclion-rnb  or  of  lales,  may  make 
the  two  diseases  simulate  each  other  closely  and  compel  us  to  wait  for 
further  developments  helbi-e  determining  the  dilferential  diagnosis.  This 
similarity  hi  the  signs  of  fiiiid  and  consolidation  is  esjieeially  clianteteristic 
in  children,     hi  typical  cases  of  pleural  exudation  the  absence  or  marked 
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dimiiiiilioii  of  tactiie  fremilus  iiml  vrjcal  nisonance,  Ihe  siiilling  LJiarai'ler 
ol'  llic  an-a  of  'lulncss  on  change  of  positirm,  tin-  diminishcfl  intensity  nf 
the  rt'Spiratory  sounds,  bulging  of  the  intiTcnslal  spares,  aiid  displace- 
ment of  llie  hearl.  am!  >i(  Ihe  liver  in  i-xiidaiions  on  llie  rifrlil  side,  are 
signs  which  rcjider  defitiile  Ihe  diajrnnsis  from  a  consulidaled  lung.  In 
atypieaj  eases,  however,  the  signs  may  so  closely  rt^semble  those  of  pneu- 
monia Ihaf  tile  diagnosis  can  only  be  made  by  exploratory  punctiin'. 

From  Tiif>iTcii/o«tji  o/  Ihf-  Limy. — In*  tuberenlar  disease  of  Die  lirng  tlie 
dilTerential  diagnosis  is  usually  not  dil'tieiilt.  exeept  in  young  infants,  in 
whom  the  Inbereular  proeess  with  its  rorresponding  syinjilonis  may  in 
r.uv  eases  siniulali'  lobai-  pneumonia.  Thi.'  onset  of  (lie  symptoms.  Ihe 
course  of  tlie  disease,  and  the  examination  of  the  sputum,  will,  in  nearly 
&\\  uncomplleated  eases,  make  the  diagnosis  eloar. 

From  Broitfhfi-Fneiimoiil'i. — The  djseiisc  from  which  a  dill'erential 
diagniisis  should  especially  be  Tiiaile  is  broneho-pneLmionia.  Lobar  pneu- 
monia and  secondary  broncho-pneumonia  are  so  dislinct,  however,  in 
their  previous  history,  initial  stage,  course,  ami  dnralimi  Ihal.  if  care  be 
taken  to  note  closely  all  these  stages  of  Ihe  two  diseases  and  to  arrive  at 
a  diagnosis  from  the  evidence  given  by  all  the  stages  and  not  by  any  one 
stage,  the  diagnosis  ran,  except  in  Ihe  ven'  early  days  of  the  disease, 
usually  be  determined.  Lobar  pneumonia,  in  eon  tradia  tine  lion  to  the 
secondarj'  form  of  broneho-pneumonia,  is  a  primary  disease,  eharaclerized 
by  a  sudden  oii-sel  and  a  rtvular  temperature,  Hhidi  rises  abruptly.  This 
is  accompanied  by  a  corresponding  rapidity  of  the  pulse  and  respinitions, 
dulness  on  percussion  usually  involving  and  limited  to  one  lobe  or  one 
lung,  with  increased  vocal  Ih'mitus  arul  resonance,  and  bronchial  respii-a- 
tioti  over  the  dull  area.  This  is  followed  by  a  fall  of  lemperaluri.'  and  by 
a  rapid  n;solution.  The  duration  is  short  and  dcllnile.  Broneho-pnen- 
monia.  on  (he  other  hand,  is  usually  secondary  to  a  preceding  bronctiilis, 
oceun"ing  eilher  alone  or  in  the  course  of  some  other  disease.  It  is  charae- 
terizt'd  by  a  slow  and  insidious  onset,  except  wIil-ii  it  oci'urs  in  Ihe  coni-se 
of  measles ;  it  has  an  irregular  temperature,  the  rise  usually  not  being  so 
sudden  or  so  tiigh  as  in  lobar  pneumonia,  and  the  respirations  and  pulse 
slowly  increase  with  tlie  temperature.  There  is  uHen  :in  id}seni:o  of 
chan^fe  in  percussion,  the  dulness  if  present  showing  itself  in  small 
patches  and  commonly  in  both  lungs.  There  U  also  olb-n  an  absence  of 
marked  vocal  frenutus  or  vocal  resonance,  and  of  bronctiial  respimtioji, 
except  where  the  patches  of  dulness  are  pronomiced.  Moist  rales  of  all 
sizes  may  be  heard  in  circumscribed  areas  thniughoul  both  lungs.  The 
Icmperalure  is  usually  of  a  R^mitteid  type,  and  this  condition  lasts  lor  weeks 
rather  than  days,  the  duration  often  being  prolonged.  If  Uiesu  pictures 
of  Ihe  Iwo  diseases  are  borne  in  mind,  an  error  in  the  dill'erential  iHag- 
nnsis  will  selilom  lie  made.  In  the  doubll'ul  cases,  in  which  the  character- 
istic couree  of  eilher  disease  is  absent,  it  will  usually  be  found  that  we 
are  dealing  with  a  case  of  broncho-pneumonia,  which  is  an  esceedingly 
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variable  disease,  rather  llian  wilh  lobar  pneumonia,  in  whirh  some  nf  the 
charactcristicr  fijatures  of  the  disease  iiri'  ahnost  invariably  prt-sent. 

The  primary  fornis  of  broniho-prieitiiinniji,  as  di-seribtd  on  jia^fe  69], 
are  verj'  (Unifull  In  dlflerenliale  fnini  ariile  |jiieut]Kiroccus  pneumonia, 
especially  when  the  consolidation  is  central,  and  in  these  casts  we  SR 
generally  oblip-d  to  wait  iinlil  Ihc  physical  sifrns  have  lieconio   distjnrtive. 

Another  fontlilion  in  which  the  diagnosis  is  very  obscurt'  arcurs  in 
those  cases  of  bronL-ho-pneumonia  in  which  the  areas  of  consoliiiation 
have,  by  ronllnence,  involved  llu'  whuk'  <ir  a  prealer  part  of  a  lobe. 

FriiiH  McnIm/'iliK. — I'nennionia  in  diildn'n  may  be  enlin-ly  mnskt^d  by 
tliL-  inttnisily  of  the  ceri'hnd  symplonis.  In  making  the  diajfnosis  between 
pnL'uniorita  and  mcnintrilis  il  is  of  nnicli  aid  lo  remember  thai  the  slow 
intt^nnitlenl  pn!si>.  slow  irrepilar  respiratioTi,  and  inodumte  temperature 
of  nienin);ilis  are  uncommon  hi  lobiir  pneumonia,  Iti  which  in  most  rasos 
the  pulse  is  rapid  and  regidar,  Ihe  respirations  rapid,  and  the  temperature 
high.  It  is  not  uncommon,  howi'ver,  lo  find  irri't,'ularities  and  inlermis- 
sions  in  the  rapid  pulse  of  pncumniiiiu  The  yi.innj,'cr  Ihe  iniliviilual  the 
niort'  likely  are  the  symptoms  ot  tubercular  meningitis  to  be  replaced  by 
those  of  the  iion-lubtTcular  fonn  of  llie  disease,  which  may  often  siniu- 
lale  closely  the  symptoms  of  pneumonia.  The  convulsions  which  occur 
in  pneumonia  do  not  difler  from  those  which  occur  in  menin^fis.  or,  in 
fact,  in  any  other  acute  disease.  A  careful  physical  examination  should 
be  made  at  every  visit,  once  or  twice  a  day  if  i>ossible,  as  in  this  way  flie 
masked  symptoms  of  a  pneumonia  may  at  limes  be  delected  wliere  tliey 
would  be  overlooked  if  only  an  ociasioiLal  examinalioTi  were  made. 
Alter  the  first  lour  or  five  days,  as  a  rule,  the  dillerenlial  diagnosis  be- 
tween cerebral  disease  and  pneumonia  is  not  dillicult.  Lundjar  puncture 
is  of  much  value  in  the  diagnosis  of  meningilit;  in  these  cases. 

T-Voth  Injiticiim. — The  presence  of  a  well-marked  leucocytosis  is  of 
much  service  in  excluding  influenza,  but  the  possibility  of  an  influenza 
pneumonia  nmst  be  borne  in  mind.  In  the  lalter  case,  if  leucocj-tosis  is 
present  at  all,  il  is  rarely  high,  and  the  esaminaiion  of  Ihe  sputum,  Ihe 
course  of  the  disease,  and  the  cliaracter  of  the  physical  si^'us  generally 
make  the  diagnosis  clear. 

From  Miiliir'm. — The  onset  of  malaria  may  closely  resendde  that  of 
lobar  prieumoTiia,  but  its  stdisequerd  course  is  essenlially  dilferent.  A 
chill  with  a  sharp  rise  in  the  temperature,  associated  willi  a  marked  leu- 
cocytosis, is  rarely,  if  ever,  due  to  malaria. 

Prognosis. — The  prognosis  of  pneumococcus  lobar  pneumonia  in  in- 
fants is  usually  said  to  be  very  favorable,  but  Morse's  recent  analy- 
sis of  118  cases  sliowed  a  mortality  of  31.9  per  cent,  in  Ih--  first  year, 
17.9  in  the  second  year,  or  an  average  of  22.8  per  cenl.  in  Ihe  first  two 
years  of  life.  The  average  duration  in  the  uncomplicated  fatal  cases  in 
this  series  was  12.8  days,  compared  wilh  8.1  days  in  lliose  which  re- 
covered.   The  mortaiily  was  lowest  where  the  temperature  did  not  rise 
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t"  C.  (1113"  F.);  it  was  highest  in  the  cases  whieh  went 
over  41.1°  C.  (Iflfi"  F.)-  The  degree  of  fever  between  3fl.4^  C.  (10.1^ 
F.)  and  44.1<*  C.  {106"  F.)  had  no  effect  upon  the  mortahty.  No  case 
died  in  whirli  tin'  pulse  was  under  140  or  tlie  respiration  below  5."). 
Tiie  iiiorialily  in  children  in  early  childhood  is  very  niueh  Iowlt  than 
in  infancy  or  adult  life,  in  some  large  series  running  as  low  as  3  per 
cent,,  in  sinking  conlrasl  to  Ihe  high  death  rale  in  the  first  and  second 
year.  Tlie  convijlsions  which  occur  in  the  initial  stage  of  Hie  disease 
in  infanis  are  conimoniy.  not  of  grave  import.  Occurring  late  iu  the 
disease  they  make  the  prognosis  very  unfavorable.  When  delirium  oc- 
curs, although  it  may  be  seven-,  it  does  not  render  the  prognosis  especially 
bad.  The  fulminant  type  of  the  disease  which  sometimes  occurs  is  a 
very  falai  form. 

Treatment. — As  lobar  pneumonia  is  a  self-limited  disease  of  short 
duration,  the  children  art*  imt  apt  to  die  of  exhaustion,  and,  as  a  rule, 
only  an  expectant  treatment  is  called  for.  It  is  doubtful  if  any  drug  treat- 
ment can  ever  itbort  the  disease.  Rare  cases  in  which  the  disease  appears 
to  abort  occur  when  the  treatment  is  only  expectant. 

Nursing  and  general  Hygiene. — The  child  shiiuld  be  placed  in  a  room 
of  an  equable  tem|ieratrnv  of  20'^  or  21.1"  C.  ((!«"  or  7u°  F.).  Au  abun- 
dance of  fresh  air  stioukl  be  supplied  from  open  windows,  the  temper- 
ature of  the  room  being  maintained  by  an  o|:>en  wood-fire.  Milk  should 
be  given  every  two  hours.  There  is  rm  necessity  for  making  any  external 
applications  to  Ihe  chest.  The  use  of  poultices  is  to  be  deprecated,  and 
in  oiu-  experience  is  usually  wlhout  benefit  except  in  certain  instances  for 
the  relief  of  pain,  in  which  a  cotton  jacket  is  sometimes  useful.  The 
nursing  is  of  especial  importance,  and  close  watchfulness,  especially  at  the 
time  when  the  crisi.s  is  expected  to  take  ]tlnce.  At  this  time  the  temper- 
;ture  in  infanis  and  young  children  may  fall  with  such  rapidity  to  several 
degrees  below  the  normal  point  that  collapse  occa.sionully  takes  place; 
the  skin  is  cold  and  moist,  and  sometimes  the  child  becomes  unconscious. 
Under  these  circumstances  the  pulse  is  feeble  and  intermittent,  and  in 
some  cases  death  may  occur  unless  active  measures  are  taken  lo  bring 
about  a  reaction.  The  nurse  should  therefore  be  warned,  as  the  time 
of  the  expected  crisis  approaches,  lo  watch  the  child  both  night  an<l  day, 
and  lo  have  remedies  ready  to  be  used  in  case  serious  symptoms  should 
'ise. 

These  remedies  should  be  the  external  application  of  heat  by  means 
of  the  hot  pack,  ami  the  administralion  of  brandy  by  the  moulh  if  Ihe 
cliiid  can  swallow;  otherwise  by  rectal  injection.  We  have  known  of 
case  iu  whicli  a  child  died  in  the  collapse  following  the  crisis  of  a  lobar 
pneumonia.  It  is  ollen  not  necessary  lo  use  any  remedy  whatever,  and 
it  is  safer  lo  wail  until  Ihere  are  indications  for  the  use  of  drugs.  There 
no  remedy  which  will  shorten  Ihe  course  of  the  disease.  Rest  and 
lleop  is  of  first  importance,     Tlie  medication  and  feeding  should  be  so 


fiWi  rKrPlATKIi-S. 

iVKiilati.l  ;is  In  allow  i«.rin(ls  of  thrco  or  four  hours  in  i»rh,vk  ».  u-r 
..my  n.n.am  ..„.ii..„rb,..i.  h.  yo^n^  i.-fanU  fo<S^  must  bt  -r^n  '*"' 
tK..,.»-nlly  an,l  11,,.  |...H,kI.  an-  th-n.fore  shorter  Some  tn  ,  T 
««<h  as  J.n.mi,l..  ..f  s..,la,  trional.  or  som.ios.  may  be  riv^"         -i!!!. 

r.,ily  wa.<-l„.,l.     Wl,..„  11,0  .iis,.as.  oau.-s  in  vPry  you.U  inforl  -,      T 
..  a,ln,i„i..,.r  sliun.lan..  fron,  tl...  ...ginnin..     bL".;^  ;"/",::;  J  j^.  ^^^; 

stry.lM.i...'  ur.'  11,. st  .s,-rvi.raI,l,Mlr.ifrs  for  a  cardiac  slimulanf      Th 

braii.Iy  sh.iMl.l  h.-  «,ia|>lr'<|  |„  tlio  af.'.' of  lln' rliild  as  given  on  nac  jS' 
iiiii  til..'  filiydinir,.'  as  stal.-d  on  {w  47(t.  The  liim'ts  of  admS^t  V 
.vitl  .l-lKn.!  upon  Ha-  way  i,i  whi.Ii  Ur-  li.-art  responds  to  the  stim  I  T 
,1  .s.-|mral..  .as.-s  Ih.- sliimilaiil  shooUl  b.-  f-ivoii  subculaneously  for  s^L 
ITicifory.  htlialaliort  of  nxyjrcii  on.'ii  (jives  gn-at  relief  when  there  is 
■vaiiosis  ami  r,iaik.'(l  .lyppn.i-a.  Small  doses  of  nilroglycerin  aie  al 
is,.<l  wb.'ii  II,.'  »yiir,osLs  h  associalcl  wilh  a  full  high-tension  pulse  Ai^ 
,i.ilic  spirils  of  aniiiionia  ijiay  also  bt' usod  to  supplement  the  alcohoic 
liniiilaliiiJi. 

//(//w/7>(//-<.r;,(,— Allhoiifili  at  limes  a  liigh  lemperature  does  not  neces- 
arily  i,,dii-alf  .lai,^'rr.  si,ii.'  a  temperature  of  fnim  40"  to  40.5°  C  f  104° 
J  105°  y.)  is  |iiirt  of  Hie  regular  course  of  Hie  disease,  yet  if  the  teni 
erature  rises  iiIjovi'  this  |Hiiiil  il  is  well  to  reduce  it  by  means  of  balh- 
j},'  and  to  (jive  aleoholie  slimuiauls.  It  must,  liowcver,  be  understood 
ml  it  is  no!  Ihe  hei;:l,t  of  the  tenipeRilurc  so  nuieh  as  the  intensity 
f  ll,e  i,i'rvo,,s  sym|il.ur,s  wliieh  d.'t.Tiniiies  Hie  iiidiealion  for  aniinvretic 
'.'alnienl. 


vi'ii ;  al  .i,,e  y.ar,  ii.-j  lo  (i.(i  .-.!■.  (it  to  Jit  niiniiiis) :  niid  at  five  years   18 
I  2.4  cc.  {:'<U  In    il'  ruiniiiis). 

riiili'iiii'  siil[il,.,le  may  also  be  us.'.i  with  advantajje.  The  application 
'  ii'i'-|jiiiillici'S  is  iuilji iiteil  li,,l  ii,,ly  lor  short  periods. 

Tiu-'f.iiiiii. — AlHioufih  ocleiisive  iiivestigalion.s  have  been  made  in  i«Kard 
I  Ihe  seriuii  tl,eruj)yor  piieunioco(T,,s  lobar  pneumonia,  Ihe  eniciencv 
1(1  .KpeilierH-y  of  the  tri'atinent  is  still  in  (ioubt,  Th.;  only  means  we 
issess  of  i-oiiibiitinf;  the  loxi,,.'s  is  by  rediieliori  nf  lh.'  fever  and  bv 
tn.Tal  supportive  li'eiiHiienl. 

(hiii-ti/ivi-iiiii.  —  [lurii,^.'  r-oiivalescence  the  ehild  should  be  careflilfv 
■oti-i-le.l,  for  somu  months,  from  atmospheric  ehaiig.'s,  cold,  and  dampness 
id  its  fowl  and  habits  shoul.i  be  carefully  regulated. 

Lobar  pneunvmia  may  occur  in  Hie  earliest  days  of  life.  Wo  have  met 
ifh  a  ease  whiih  o,i  the  Ihini  day  of  its  life  developeil  a  lobar  pneu> 
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lonia  and  died  iu  Iwerily-four  houi-s,     The  autopsy  showed  the  ohar- 
_acterislic  liopatizatioii  of  lobar  piiruiimnia. 

The  following  case  illustrates  lobar  pneUTiionia  : 


CHART  28, 


A  boj,  Bight  yenra  old,  entered  the  hospilnl  on  lilt-  fmirlli  duy  'pf  an  attack  of  Inhar 
pnPiiiiiDiiiii.  The  alfac'k  iM'^sn  wilh  vomitijiR  and  omiR!!,  tml  tin  [niir],  t'\|ifdDra!inn, 
Br  chill.  An  examination  shiwed  lliy  right  lung  lo  be  normal.  On  tLf  letl  side  of 
the  thest  un  area  turreaponditiK  lo  Iht^  lower  lol>e  in  the  back 
was  found  lu  jIiuw  dulncss  on  percussion,  hronthlal  rpspira- 
lir)n,  and  uiiiny  One  nioi-^t  lAli^s.  Ni)thiii)t  ••Ui-  iilirioriniil  was 
dL'tedi'd.  Tile  '-biUI  ivas  very  reslli'ss.  hul  on  tin'  fiillowinii 
day,  thi'  Hllh  from  the  on^el  of  Hie  disease,  the  lemperalure 
fell  by  irisia  to  Ih-?  normnl  [ininl.  Chart  28  shows  Ihe  typical 
(emperatiire,  pulse,  and  respiralioii  of  a  case  of  lobar  pneu- 
monia. 

Ariel'  the  rrisia  Ibe  rhild  improved  rapidly,  and  Ihe 
physical  s'lKna  di^^appeared  in  ten  ilnys. 

A  nirl,  l«'o  nnd  n  liiilf  year?  old,  entered  Ihe  linspilal  nn 
the  third  day  of  iin  pitlaik  of  lobar  pneumonia.  Tbarl  2S* 
shows  one  of  Uie  varialiona  iii  Ihe  crisia  which  is  quite  fre- 
quently nipl  with  in  ymnji  children.  The  lem|icralure  in 
this  case  reached  Ihe  normiil  on  the  tenth  day. 

In  this  case  the  consolld.ited  portion  i>l'  the  lung  was  the 
left  lower  lobe.  The  resoltition  was  rapid  and  tonvali'stence 
normal. 

A  girl  (Fig.  148],  eight  years  old,  bad  |>ertussis  when  she 
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Lahkr  pmuiiunilm.    Im^ulu  vnt\i,  mi  ciihUi 
d>r.    Female,  Z^  yean  nM. 


IIS  fourteen  nninllis  iild,  sairlel  fever  when  she  vma  tivr  yeurs  old,  and  nieiisli-s  whvn 
she  was  "lit;  year*  nld.  Five  days;  lii-fon"  i-ntnince  »tie  Inst  her  a|>|>i'tite,  wiis  very 
feveri^li,  anil  w;is  altiicked  U'jlh  iieule  pain  referred  to  Ihe  lefl  ?ide  nf  tin-  epi;!!is<l-ium 
•Uiil  Ihr  lower  purl  of  Hie  h-fl  axillary  region.  This  was  accompanied  with  a  h.icking 
paroxysmal  ouugli.  will)  nnexpectumlion.  She  became  delirious,  vomited  occasionally, 
,nd  Viiis  very  weak.  Her  tongue  was  lienvily  t'oalcd.  Ihe  nl;e  nasi  moved  wilh  resplra- 
on.  her  face  nas  deeply  Huilieil,  ami  the  dyspiiiea  was  fn  severe  Ibal  she  hml  lo  he 
iropped  up  uii  pillows, 

Hor  riwpinilion*  unv  4.5,  didlcnll  and   piilnfiil,  hei    |iiit5i'    120.  iiud   h'-c   li-mper.i> 


«88 


PEDIATKICS. 

Fio,   Ha, 


Lolmr  ^tiieuiDoiiiAr    Keiiialc,  H  yeai^  olil,    Tijp  lort  ui  ilu'  iiim.'  i'.\-.  ■.  ^■■  .1  'a  the  pnpiiinniiki^  pmccK 
is  sLnwn  h}'  blMrk  linn,  aiiil  Ihv  nnu  tit  dlmliilthcil  nwiiiwicw  »iid  Uic  Uue  riUci  arc  nivkcil  li]r  black 


Flu.    1*4. 


hotrnt  |>'i"Mti>onl^    Thnv  lnirai[iiTi<.    Ukle,  I!  jroui  aid. 
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CHART  30. 


hire  39.5°  ('.  (103,2''  F,).  A  physicBl  examination  dpiecled  nothing  abnormal  in  the 
trout  <if  I1j>!  clieet  nr  in  Ibi;  right  linnk.  There  wiis  dntiiess  in  the  lefl  hack,  beginning 
at  Ihf:  nnh  rib  and  extending  to  the  tiuse  of  the  lung  and  into  Ihe  axillary  region. 
Over  Ihis  area  there  was  increased  vocal  fremitus  and  hronchial  respiration,  and  a  few 
moist  rales.  JuKt  above  Ihi^  lippt'r  l)ordi'r  of  the  urea  of  (laliicss  then-  were  diminished 
resonance  and  a  iiuintier  of  Tiiif  rales.  AlLhoiigli  the  examination  was  made  on  tlie 
flllh  day  of  tlie  (IJKeHse,  Ihi-  pliyniRil  signs  showed  thai  resolution  had  begun  and  that 
the  crisis  miiilil  be  expected  at  any  lime. 

On  the  following  day  Ihe  lemperalore  fell  to  37,7°  C.  (100°  F.)  in  the  morning, 
but  rose  again  in  Ihe  evening  lo  89.1°  C.  (102.5°  F.),  On  the  following  day,  Ihe 
sevenlh  day  from  llie  heifinning  of  Ihe  allack. 
Ihe  lem|HTatiir^  fell  lo  37.2°  ('.  (99°  F.). 
and  (hen  varied  from  ,17,7°  I'.  (100°  F.)  lo 
37.2°  C.  (99°  F.)  unlil  the  eleventh  day, 
when  it  became  normal.  The  pulse  and 
respirations  declined  synchronously  with  the 
lemperalure. 

This  case  illustrates  the  fact  Ihal  the 
physical  signs  of  resolulion  may  sometimes 
appear  before  (he  tcmperalure  falls  and  Ihe 
crisis  comes  ;  also  Ihat  at  Ihe  lime  of  the 
crisis  tlie  temperature  [uay  fall,  Ihen  rise 
again  for  fcm  twelve  to  Iwenly-four  hours, 
and  Ihejj  fiill  lo  Hie  normal.  The  child  re- 
covered completely . 

Anofher  child,  a  boy  (Fig.  144),  six 
years  old,  wa.s  taken  sick  four  days  before 
entering  the  hospital. 

On  entering  tlie  hospital  bis  pulse  was 
12S,  his  respirations  GO.  and  his  temperature 
89.8°  C.  (103,8°  F.)  A  phyaicul  e^uniina- 
tion  showed  Ihal  lliere  was  llatncss  over  Ihe 
entire  upp<;r  lobe  of  Ibe  right  lung;  over 
this  area  there  were  bronchial  respiration, 
increased  vocaI  reiioiuince,  and  an  occa- 
sional high-pilched  rAle.  The  lefl  lung  was 
normal.  The  lower  border  of  the  dulnesa 
produceil  by  the  consolidated  upper  lobe  has 
been  marked  by  n  black  line  extending  from 
the  sleniuni  jusl  above  the  right  mamma 
and  around  int»  the  axillary  region.  On 
Ihe  morning  of  llie  sixlb  day  from  the  tie- 
giniiing  of  the  idljick  the  temperature  fell 
lo  37.7°  U.  (100°  F-).  hut  rose  afain  in  the 
evi-ning  lo  40..^°  C.  (105°  F.)  and  a  physicjil 
examinalion  then  showed  thai  Ihe  middle 
lobe  of  Ihe  rigid  lung  was  invidved  in  front,  us  indicated  liy  Ibe  second  block  line 
below  llie  oni-  jnsi  described.  The  temperature  during  the  nexl  two  days  remained 
helween  39.4"  and  iO'  C.  (103°  and  105°  F.).  but  on  the  following  day.  tJie  ninth  from 
the  onset  of  Ihe  diwase,  Ihe  tem|>erali>re  suddenly  fell  lo  37. ti"  <".  (99.7°  F.)  in  the 
evening,  but  rose  Ihe  n'-il  morning  bj  .tS.S"  C.  (lOa.S"  F,),  and  in  Ihe  evening  was 
39.8°  ('.  (lO.'t.H"  F.).  A  pliy.sic4d  exuminatiou  Ib.-n  shuweil  thai  the  whole  of  Ihe 
lower  lobe  was  Involvd,  us  indlriileit   liy  Ihe  lliird   bliick  lin'v      On   lli<'  folbiwiii^  day 
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PEniATHICS. 


Ihe  tipper  lobe  bewail  In  fIihw  cviikni'L-  uf  resoiulion.  and  Ibe  Icrapsrature  fell  to 
38.8°  C.  (101"  F.j.  Twi'  duya  later  (lie  lempenilure  Itegiin  In  fjll  by  lysi^,  Uie  plijaicHl 
a'lfpia  of  Ihc  upper  iiNiI  iiiiilille  lolics  entirel;'  di~<iippeaR'd.  mid  tlif  lemiientluir  rracheU 
Ihe  uuniinl  point  on  th>^  rmrteeiilb  day  from  Ihe  limo  u1  tlie  unst'l.  On  Uit  eeveu- 
teeiitb  itiiy  friiin  llie  litiii-  of  the  oMsd  Die  lowpr  lohe  wiis  mIso  fouii'l  lu  h*"  in  ;i  tinnnul 
cnndilioii,  iiinl  finiii  Ihii!  liriie  (.■onviili-srfnci'  w.i*  iiriirileriu|iti-d. 

Cliarl  M  shows  Hip  IPiiiinTiilure,  puis*-,  and  respirations  in  Ihis  cusu  Croiii  Ihi'  tiflh 
to  Ihe  sev'-nti-enlh  diiy  nf  Ihe  iliswasi?. 

Ill  soiiip  rarr  casvp  tln'  inCcL'tioii  iti  Inhar  [im-uirKiriia  U  si>  uvi-nvlu'ltiiiiif^ 
that  11  fapidly  liital  Iksul-  may  uci'iir. 

UV  h.ive  si'<'n  a  litlle  girl,  iiineterri  inunlhs  old,  who  hiiil  been  haviiiK  ko  mild  mi 
iittacic  of  dinrrhiea  Unit  she  Wiia  playing  uiioiit  out  of  doors,  suddenly  iithicked  in  tile 
afliTiiouii  with  ri.nvnlsions  nnri  ft  li'mpcralure  of  411, S"  ('.  (lOS*  F.).  Thr  lonviilsiims 
uinlinue'l  dorini;  tho  ni)(hl.  and  she  soon  bcoAine  eornalose.  On  Ihi'  rolloHinj;  day 
Ihe  teniper»lMir'  -till  n^miiini-d  iil  41),.')°  i.'.  (10-i°  F.),  !hi'  rifspiniliniLs  iivre  iniich 
ai'i-'eleridi'd,  and  tin:  pnlsi'  was  iihuol  liO,  An  areu  'd'  absohib'  dniness  over  the  h-fl 
lower  lolw  lirdiind,  ivilh  brumhiiil  respiratii)n  iind  ini'reased  i"oe;il  resonance  and  frentilus, 
rapidly  develnjied,      Thi'  ihiM  -Vn]  noi  i'es|iniid  li>  Irealmi'Td,  and  dierf  in  Ihe  evening, 

LOBAR  PNBtJMONXA  DUE  TO  OTHER  OBGANI8MS. 

It  i]r;i;asii>imlly  liii|.i)ii.-iis  ill  a  vi-ry  sumll  piTcuiilaLr,-  ,jf  fases,  us  lias 
already  bwn  atatcd,  thai  in  an  acuk'  infection  of  the  lung  an  entire  lobe, 
or  the  greater  jiiirl  of  a  lobe,  may  bernrne  consolidated  in  eonditions 
other  than  that  of  a  imetiinncoeens  lobar  pneumonia.  This  liii  t  and  tlm 
custom  of  applyinu  the  term  "  lobar  pneumonia"  lo  iidlaminatiniie  of  Ihu 
lung  prodiii'ed  by  Ihe  pnennmcocciiH  liiive  led  !o  [uore  or  less  conhisioii  in 
the  deseriplion  of  Ihe  eliolo^'V  and  iliissilicatioii  of  the  various  tonus  of 
pneumonia.  Referenue  lias  already  been  made  tin  jiage  42Ci  to  tlie  rare 
cases  of  lolal  consnlidation  of  a  lobe  ociiiiTiiif;  as  a  resnil  of  an  inrerlicm 
of  llie  lung  by  the  diploeoecus  iiitraceilularis  secondary  lo  an  epideniic 
[■crebrospinal  meriiitgiUs.  Other  rases  occur  in  vvhidi  the  |jiieiniiiii'oecti5 
is  foiinil  ill  a  mixed  infeeliim,  associated  with  some  form  of  pus-prod iiein(,' 
organism,  smdi  as  the  stajiiiylorocrlis  pyi.^enes  aureus  and  the  slreplu- 
i-oecus  pyogenes,  or  with  Ihe  hacilltK>i  id'  inllneiiKa,  tlie  t)acillus  of  Pried- 
lander,  Ihe  Klebs-Loelller  bacillus,  and  rarely  Ihe  typhoid  bacillus.  Mwn.-- 
over.  there  is  Hie  ckiss  of  eases  iti  which  the  etitilogy  anri  |>!ilholo||ry  are 
those  of  a  pure  bronchn-pnenruonia,  in  Ihe  course  of  which  all  Ihe  lobults 
of  the  alTecled  liiiig  have  beeniiie  rniillueni,  giving  ri.w  lo  the  gi-oss  ap- 
peanmces  and  pliVKiiiil  signs  of  ii  lobar  consolidalion.  Whether  a  lobar 
IJiieumoiiia  wiUi  the  gross  and  microscopic  appearances  of  a  typii'al 
pncuinoccoecns  lobar  pneumonia  can  ever  be  due  to  a  single  oi^niistii 
other  than  llie  pneumococcus  is  a  question  which  the  present  slate  of  nur 
knowledge  of  tlie  etiology  anil  palhology  of  the  disease  does  not  \v:irrant 
us  in  answering  definitely. 

Lobar  pneumonias  which  are  caused  in  Ihe  niumier  jus!  otitlinct) 
ofleii  dilTer  in  tlieir  clinical  symptoms  and  I'oiirse  IVom  Ihosi'  nf  ,1  piieti- 
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TTiococcus  lobar  pnewmonia.  They  are  much  moro  apt  lo  be  snbaciilo  at 
their  ousel,  souoiidary  to  some  oUier  infeclion,  and  to  run  a  more  irregular 
course,  resembling  (■losely  that  oF  a  bronctio-pneumonia.  The  barterio- 
If^cal  exajninalion  of  llie  .sjnitiim  is  of  tlie  greatest  aid  in  liiese  cases,  and 
may  often,  in  rnnnection  with  the  clinieal  symptoms  and  physieal  signs  in 
tlie  early  stages  of  tlie  disease,  enable  us  to  make  a  differential  din^rriosis. 
Theatment. — The  treatment  is  symptomatic,  and  does  nnl  differ  from 
that  of  pueumococcus  lobar  pneumonia  or  of  t)roncho-pneumonia. 


ACUTE   BRONCHOPNEDMONIA. 

Acute  broncho-  or  lobular  pneumorjia  is  an  intei'lion  of  the  lung 
characterized  by  an  indamniatioii  of  Ifie  wails  of  the  ternunal  bronchi 
and  of  the  neigld>oring  alveoli  which  make  »p  a  pulmonary  lobule,  and 
is  so  called  in  coidradLslinction  lo  !obar  pnemnonia. 

Etiology. — All  forms  of  broncho-pneumonia  arc  produced  by  patho- 
genic organisms.  The  disease  may  be  primary  or  secondary,  acute  or 
chronic.  It  may  occur  at  any  age,  but  is  the  most  eommtiii  iuid  fatal 
form  of  inflanmiation  of  the  lung  during  the  first  five  years  of  life,  and  is 
much  more  fatal  than  pneumocuceus  lobar  pneumonia  during  lliLs  period. 

The  primary  /omit  may  attack  children  in  good  health,  and  usually 
under  two  years.  It  is  probable  lliat  tlie  pneumococcus  is  usually  the  in- 
fecthig  oi-gaiiism  in  tliese  eases,  and  that  the  lobular  rather  Ihan  the  lobar 
type  of  the  disease  is  detennined  by  the  greater  suseeplibilily  of  the  lung 
from  its  embryonic  type  to  Ihe  kind  of  in  Hani  mat  ory  lesions  which  char- 
acterize a  broncho-pneumonia.  The  bacillus  of  Friedliiiider  and  llie 
bacilUis  uf  influenza  produce  tliis  especial  type  of  pneumonia. 

The  iKcoriiiiiri/ /iirm^  arc-  murh  more  frequent  Ihan  the  primary  forms, 
and  are  very  apt  to  be  the  result  of  a  mixed  infection  of  slR'ptococci, 
staphylococci,  and  pneuniococcL  They  are  especially  fatal  in  infants  and 
yoiuig  cliildren.  -They  occur  in  connection  wilh  Ihe  infeclioiis  fcvei¥,  and 
wilh  Ihe  group  called  the  aipimiinn  or  iffj/liilifl'm  jjucumoniai^,  wliich  sunie- 
Umes  follow  vomiting  of  food,  especially  afler  ether,  hiemoptysis,  bronchi- 
ectasis, and  empyema.  The  relative  freijuency  in  443  cases,  according  tn 
Holl,  is  as  folk)ws:  primary,  withuul  pri'vions  bronchilis,  1(14;  secondary 
to  measles,  89  ;  whuoping-cough,  GO  ;  diphlheria.  47  ;  bmnclutis,  41  ;  acute 
Ueo-colitis,  19;  scarlet  fever,  7:  iulluenza,  6:  varicella.  2;  and  erysipelas,  2. 

Children  who  are  we;iJi  or  debilitated  by  previous  diseases  show  a 
jwedispositioii  tn  broncho-pneumonia,  wtuch  fref|uently  arises  in  the 
course  of  tuberculosis,  chronic  ga.stro-enleric  diseases,  and  rhachitis. 
Those  seasons  "f  the  year  which  are  marked  by  cold,  moisture,  and 
variations  of  temperalurf  especially  predispose  lo  the  development  of 
broncho-pneumonia.  All  these  conditions,  however,  in  all  probability 
merely  prepare  the  way  for  Ihe  entrance  of  certain  germs  which  produce 
Ihe  disease.  The  origin  of  brnncho-pneumnnia  from  inleslinal  infeetion 
must  also  be  considered. 
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PATHOLooirAL  AsATOMV.— In  brnncho-pneiimonia  tlic-  inmnnnmtory  pro-' 
cess  afftrts  the  walls  of  llie  sniaMer  and  terminal  brnnchi,  u  liicli  becoine 
thickened  and  markedly  infillraled  wilh  cells.    The  inllaniniatory  proct-ss 
then  exUsnds  through  the  walls  of  lln-  bronchi  lo  Ihe  surround  in"  air  Vi-si- 
cles  as  well  as  to  the  lermiiial  ones.     In  this  way  centres  of  tonsoliijalion 
arc  formed  in  dilfercnt  parts  oftlie  lung.    The  course  of  tho  innamination 
varies  in  its  rapidity,  at  times  attacking;  only  a  small  portion  of  tin;  lunj' 
and  again  being  nitire  dilVuse  in  its  unset  and  gi-adnally  invading  largo 
areas.     The  lesions  are  irregular  in  their  ilistribntion  and  usually  occur  in 
both  lungs.     They  are  at  times  so  extensive  as  to  involvn  a  whole  lobe 
bill,  as  lias  been  staled  by  NortliruiJ,  whatever  the  extent  of  hepatization 
whatever  the  time  oceupiwi  in  ils  course,  and  whatever  llie  post-mortem 
appearance!',  the  cPSiTdia!  li'sion  is  an  inflammation  of  tlie  walls  of  (lie 
terminal  bronchi  and  of  Uie  adjacent  alveoli. 


Fiu.   146. 


Bmnebo-pnvanionli  eompllraitfnB  mrwlt*,    »irly  tUnP.    f.  L.  T.,  mnnolWMfl  lunB-Hs*ui! ;  Br.,  intor 
clitclc;  L.  T.,  ein]ili;uiak>i>iib  luiiK-tlauc. 

Fig.  145  represents  the  section  of  a  lung  made  by  Norlhrup,  and 
taken  from  an  infaid  sixteen  nionlhs  old.  in  whom  the  broncho-pnen- 
moiiia  was  a  coTi4ilicalion  of  measles.  II  shows  tlic  t.-arly  i-alhological 
lesions  of  broncho-pneumonia. 

In  one  of  the  lobules  Ihen-  arc  two  hrondiinlt-s  (Br.)  with  indltnited 


walls  and  pus  within  them.  Thi>y  aro  alsci  tilled  with  exudation,  and  the 
lumen  of  each  is  ahnost  entirety  occluded.  A  portion  of  a  neit,'hboring 
lobule  is  consolidated  (C.  L.  T.).  A  considcrabiti  porliou  of  the  lung 
tissue  (L.  T.)  in  llie  section  is  normal  or  emphysematous. 

Fig.  146  repiTsents  another  section   taken  Iroiii  tlie  lung  of  the  same 
cliild,  bul  showing  the  tissue  rclalivt.-ly  less  allected.     Many  of  tlie  con- 


Bn)iiclii>piieuniiinl>«cCondu7  to  illjilithviia.    Br,,  lironrliut:  C.  L.T..  coiuoliiUted  lone-tiMiw; 

N.  L.  T..  lune-U&iuc  nculy  uorumJ ;  Art.,  Krterr. 

snlidated  alveoH  contain  free  blood-cells.  The  bronchial  wall  (Br.)  i.s  in- 
nttraled  and  almost  entirely  denuded  of  its  lining  membrane.  Tlitise 
smaller  brnnchi  are  surrounded  by  zones  iif  inlense  congoslion  and  infd- 
Iralion.  When  the  inllainnialion  is  intensi.-  and  is  accompanied  by 
abundant  secrelion  these  bronchi  fre[|uenlly  become  dilated.  This  dila- 
lalion  is  associated  with  a  weakeneil  condition  uf  the  bronchial  walls  and 
witli  an  abundant  secretion.  These  lUlatafions  probably,  according  to  tlie 
observations  of  Norlhrup,  wliolly  disappear  on  Ihe  recovery  of  the 
jialient, 

Ab  has  already  b^en  described  in   Ihe  pnthf)loi;y  of  brnnchilis,  tlie 

linmchial  lyni|ili-niides  are  always  enlart^id  in   hmn*  ho-jinenmonia,  and 

then-  may  be  lihrin  on  the  pnhnonary  pleura.     In  Ihe  /ones  of  peri- 

Ibrcncliilic  pneumonia  the   walls   of   the  air-vesicles  are  thickened  or 
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swotk-n.  either  with  or  willioiil  souk.'  cellular  inlillratiun.  and  the  cavities 
of  IKl-  air-vesitlfs  are  filled  wiUi  cpitlielial  cells  and  jius-cells,  with  fibrin 
and  ri'd  hloodHorpusck's  in  varying  pmpdrlion  and  amount.  Fibrin 
when  [>n'sird  is  only  in  small  quanlilies,  iiini  oflen  is  allogelhrr  abst-nl. 
The  capillari'-s  in  the  walls  nf  thf  vesich's  an-  roni^sli-d  and  pnmiinenL 
The  purtions  oT  lung  which  arc  not  liepatix-ed  art-  coiigeslfd  and  it(k-ni- 
atous.  The  cavities  of  the  air-vesicles  art-  diniintshed  by  the  enlar^CL-d 
eaiiillarii's  and  the  swollen  vesicular  epithelium. 

In  uildilion  tu  Ihe  ullier  lesions  Jiisl  descrilied,  areas  of  alelerfasis  are 
frequenlly  fuiuid  in  bpoucho-pnennionia.  ThLs  atelectasis  is  usually  pro- 
duced by  mecharijial  causes,  sn<h  as  obstructirin  by  pns  ur  leiiacioiis 
mucus.  H  may  alsu  arise  as  a  result  of  enfeebled  respirator)'  power. 
The  blood-vessels  become  dilalril,  the  walls  of  the  alveoli  partially  col- 
lapse, Ihe  n-sidiial  air  is  ahsurhed,  inul  nn  i-xndalitin  of  serum  wilh  pro- 
liferative cells  and  leucocyles  lakes  Hs  plu'e,  The  atelectasis  is  commonly 
symmelrical,  alfeclint;  the  posterior  ijjiir(;iii  nf  both  lower  lobes  of  the 
lung,  but  it  may  also  appear  in  irreynlar  sraltered  areas  hi  the  posterior 
portions  uf  Ihe  upper  lubes.  It  may  occur  either  during  the  acute  stage 
of  the  inllaniiiialion  or  later  when  the  pneunioiua  has  become  chronir. 

There  are  no  dislinct  stages  in  the  pathology  of  broncho-pneumonia 
which  corres|iond  to  those  of  lobar  pneumonia.  Broncho-pneumonia 
develops  by  the  irregular  invasion  of  successive  portions  of  'the  lungs, 
and  Ihe  process  resolves  in  like  manner.  The  ditl'erent  consnlidaled  areas 
in  Ihe  same  lung  may  oflen  show  all  the  stages.  The  mottled  appearance 
which  is  so  ollin  noti<  ed  niacroscopically  in  these  lungs  may  be  caused  by 
the  presence  of  lobules  of  gray  and  n.-d  hepatization  Ijing  side  by  side. 
Of  Ihese  iiiflarruiiatnry  products  ilir  lihrin  disintegrates  ipiickly,  and  is 
Ihcrel'ure  jdworbed  more  rapidly  than  Ihe  cellular  elemenls,  which  do  not 
disiuleginte  so  ruadily.  In  lobai-  pneumonia,  therefore,  a])sori>tion  takes 
place  sooner  than  it  does  in  bn.in'chn-pneuiimiiia,  in  which  the  products 
of  inllammation  are  mostly  cellular  and  resulution  and  absorption  are 
naturally  slow. 

Instead  of  Ihe  gradual  di.sappearance  of  the  various  pathological  lesions 
Ihe  pneumonia  may  persist.  Tliis  pcrsisleut  form  of  Ihe  disease  may 
follow  a  single  attack  of  acute  broncho-pneumonia,  or  there  may  be  several 
acute  attacks  before  the  chronic  condition  becomes  evident,  and  the 
course  of  the  disease  may  thus  varj'  in  dillerenl  cases.  When  this  per- 
sislenl  broncho-pneiinioiiia  occurs,  the  proliferative  cells  lake  (larl  in  the 
formation  of  new  connective  tissue,  and  in  Ibis  way  persistent  lliickening 
is  caused.  The  alveolar  walls  of  certain  portions  may  become  similarly 
thickened.  The  walls  of  the  bronchi  and  their  surrounding  tissue  are  es- 
pecially subject  to  a  persistent  thickening  and  a  fonnation  of  new  connective 
tissue  conslitulinp  chronic  broncho-pneumonia  and  pcribronchilis.  The 
bronchi  already  dilated  beeome  still  more  enlarged  by  the  contraction  of 
the  cicatricial  liasup  surrounding  them.    The  uneven  conlraction  of  this 
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rifw  tissue,  together  wilh  the  pressure  within  the  tubes  facilitated  by  a 
weaki^iied  i.Hiiiilitinn  of  the  walls,  allows  of  saccular  as  well  as  of  fusiform 

rliialatimi  of  the  hrnnrlii.  Tlie  epithflinl  I'ells  of  tin-  dilated  bnnichi  pro- 
liferate, and,  falling  fniiJi  tlic  bronrliini  walls,  tiux  with  the  bronchial 
stMTotion.  The  reiiiainirit,'  e|>illieliiirii  is  swolli'ii  and  loosr.  Tlii>  lesions 
of  uhrunii'  broncho-pneiinionia  ar--  rretjnoiilly  associated  witli  Inlivn-nlosis 
of  the  bronchial  noHes  and  with  other  hiben'ular  lesions. 

la    coiinuetion    with    the    |)athiilof,'lral   lesions    occurriiiir    in    chrniuc 
bronehn-iiiieiiTitoniii  ;i  condition   caJIed  jUiroUl  plithiMin  has  in   very  rare 
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Chnmla  bn(nCbi>i>iiruiiioiil>>.     br.  ill.,  'Iilnii^l  liruwluie;  Tlu  I.,  T.,  ;lUclteiu>l  lung-UNM 
Sr-  Pii.,  tiHinohn-iiuviiuioiilk. 


cases  bi'i^ii  noticed  in  "children.  Thi^  lesions  which  represent  llbrold 
phthisis  are  nianifestei)  by  the  presenc  nf  curiniTtivc  tissue  in  tlie  htng, 
witli  LI  correspondiLii^  deslructioti  of  Ihi-  true  imrencliyinJi.  'I'liese 
cJiatiueH  are  usually  uiiiluteml,  and  slioiild  iiol  be  considen-d  as  repre- 
senlinK  a  disease,  since  they  niei-ety  uccnr  in  the  course  of  rnnfus  chronic 
jmlitionary  atfeitions,  among  whicli  ar<'  hiliiTiilnsis  and  ilironii'  lironcho- 
pneumonia. 

Fig.  1-)T  represents  it  section,  also  iimdc  liy  Dr.  N'>rlhnip,  taken  from 
a  Innp  with  chronic  bninchn-pneuinonin  in  whii;li  the  process  liad  ad- 
vanced still  further  thiiii  in  Ihe  other. 
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In  the  middle  of  Iho  specimen  is  a  dilated  bronchus  with  a  se(:lioii  of 
a  bluod-vtrssel  jus't  below  it.  There  is  considerable  connective-tissue 
formation  about  both.  In  this  case  the  process  of  a  peribronchitic 
pneumonia  has  drone  furthiT  than  in  the  other  specimen  (Fig,  145),  and 
there  is,  in  addition  to  the  dilated  bronchi  with  the  surrounding  ceUiilar 
infiltration,  a  lendency  to  the  fonnatiun  of  coniieilive  tissue  hi  the  inter- 
lobular  sepia.  This  is  the  form  of  chronic  broncho-pneumonia  which  Is 
Bonielimes  called  inlerstilial  pneunmnia.  and  i.s  usually  ciiarailerized  by  a 
long  course  and  delayed  recovery. 

A  frequent  lesion  which  occurs  in  the  course  of  broncho-pneumonia 
is  eiiijilii/Memii.  H  is  usually  vesicidar  and  siluated  in  llie  anierior  purtiiiii 
of  llie  upper  lobes.  It  is  due  to  the  diminished  amount  of  aJr-capacity, 
together  with  the  violent  introduction  of  air  into  the  chest  caused  by 
dyspn(Ea  ami  coughing.  This  distention  of  the  air-ve.'*icies  is  supposed 
usually  to  disappear  with  Die  subsidence  of  the  lesion  which  is  causing  tlie 
emphysema.  Emphysema,  both  of  the  •vesicular  and  of  the  mterstitial 
variety,  most  commonly  occurs  in  the  pneumonia  which  follows  pertussis. 

The  interstitial  variety  may  exist  in  the  form  of  superficial  sacs,  formed 
by  the  rupture  of  air-vesicles  beneath,  which  lift  the  pleura,  or  it  may 
extend  between  the  lobules  in  V-shaped  tracts  from  the  anterior  edge  of 
the  upper  lobe  even  to  the  root  of  the  hunf. 

Si'MPTOMs. — The  symptoms  of  broncho-pneumonia  vary  greatly  in  their 
onset  and  course,  owing  lo  the  many  different  lesions  which  commonly 
occur  in  the  disease  and  which  by  their  greater  or  less  severity  make  its 
course  exceedingly  irregular.  In  so  many  insUuices  the  bnincho-piieu- 
monia  is  secondary  to  some  other  disease  that  the  symptoms  are  neces- 
sarily modified  by  those  of  the  inilial  afl'eclion.  Thus,  when  broncho- 
pneumonia arises  in  the  course  of  cliphthena,  the  symptoms  art-  oflen 
obscured  by  the  severity  of  the  general  symptoms  of  the  diphlheria. 
When  broncho-pneumonia  is  secondarj-  to  measles  and  to  pertussis, 
although  at  times  its  onset  is  difficult  lo  detect,  yet,  as  a  rule.  Die  rapid 
respirations,  the  marked  and  continuous  rise  of  temperature,  and  Uie 
evident  exacerbation  in  the  severity  of  the  pulmonary  symptoms,  usually 
permit  a  diagnosis  to  be  made  even  before  the  physical  signs  have  become 
prominent.  lis  onset,  however,  in  measles  is,  as  a  rule,  rapid,  while  in 
pertussis  it  is  slow  am)  insidious. 

The  group  of  symptoms  wliich  diaracterizes  a  broncho-pneumonia 
arising  during  Hie  course  of  branchilis  is  somewhat  more  delinlle.  In 
place  of  the  moderate  temperature  and  the  absence  of  signs  of  serious 
disease  which  are  usually  met  with  in  the  course  of  an  ordinary  bron- 
chitis, when  broncho-pneumonia  supen'enes  the  temperature  rises,  the 
pulse  and  respirations  are  increased  in  frequency,  the  al«  naa  dilate, 
there  is  more  or  less  cyanosis,  Ihe  cough  becomes  more  frequent  and 
painful,  and  the  general  aspect  of  Uie  patient  is  that  of  one  sullering  from 
an  affection  of  a  severe  type. 
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Onset. — ^The  imse!  of  bronclin-pncnmonia  varies  according  Jis  llie  dis- 
ease is  primary  or  st'condaiy.  In  Ihc  primary /orm  (he  symptoms  may 
be  mistaken  I'or  a  lobar  |)n(.'iimonia.  Tlu\v  bet^in  abruptly  with  a  chill  or 
eon\'ulsion,  wilh  a  rapid  rise  in  the  lomperature,  which  is  more  constant 
than  in  Ihc  secondary  roriiis.  Tlie  signs  arc  more  local  in  character  and 
the  disease  may  be  masked  by  llie  inlensity  of  the  cerebral  symptoms. 

The  Kecondan/ /arm  begins  as  an  inllammation  of  the  bronchioles,  and 
is  not  to  be  dislinguisiied  from  so-called  cit/,i!lni-i/  ljroiir/iitij<,  which  is  essen- 
lially  llie  same  disease.  The  onset  is  rarely  sudden,  and  there  is  no  dull 
as  a  rule.  II  is  frequently  associated  with  one  of  the  infectious  fevers,  oc- 
curring during  the  course  of  the  disease  or  in  early  convalescence,  or  as  a 
result  of  an  inhaliilion  of  foreign  bodies.  The  child  appears  fretful  and 
restless.  The  temperature  rises  and  is  very  variable.  There  is  cough, 
dyspmpa,  ami  rapid  respiration.  The  physical  signs  are  oden  limited  to 
scattered  localized  areas  of  line  and  medium  moist  rales,  and  sometimes 
sonorous  and  sibilant  rflles  ;  dulness  may  or  may  not  be  present  in  this 
early  stage. 

Tfiiijieraiure. — The  temperature  hi  broncho-pneumonia  varies  greatly, 
according  to  the  extent  and  severity  of  the  lesions.  Corresponding  to  the 
intensity  of  the  pneumonic  onset,  or  to  the  especial  disease  which  it  com- 
plicates, the  temperature  rises  rapidly  or  slowly  and  hisidiously.  The 
most  conunon  course  in  mild  cases  with  gradual  ousel  and  terminating  in 
recovery  is  fur  the  tempendure  to  rise  gradually  to  39.4°  or  40°  C.  (103" 
or  104°  F.),  then  to  have  a  morning  remission  of  three  or  four  degrees 
for  a  number  of  days,  and  linally  to  fall  u-reyulai'ly  by  lysis,  A  crisis  is 
very  rare  in  broneho-piieuinonia,  but  sometimes  occurs  in  the  primary 
form  of  the  disease.  Although  llie  remissions  in  the  temperature  during 
the  active  stage  of  the  tliseasc  arc  oneri  iiuLte  marked,  yet,  as  a  rule,  ihe 
temperature  does  not  at  this  liiue  fall  to  the  normal.  This  is  of  service 
in  different iaiiug  certain  cases  of  broncho-pneumonia,  as  well  as  of  lobar 
pneumonia,  Irom  malaria.  In  Ihe  more  severe  and  uidavorable  cases  the 
temperature  becomes  more  and  more  elevated,  even  reaching  as  high  as 
41.6°  C.  (107°  F.).  Occasionally  the  teniperalure  is  reversed,  the  highest 
point  being  reached  in  Ihe  morning.  This  is  rare,  and  is  of  no  especial 
signillcance.  When  the  temperature  instead  of  remitting  R'maiiis  high 
and  sleadily  rises,  llie  disease,  as  a  rule,  soon  lemiinates  fatally.  Instead 
of  the  continued  high  li-mperature  wlii<!i  occurs  so  olleii  in  falal  cases, 
a  low  tcmpcralure  of  only  a  lew  degrees  above  normal  is  sonu-times  met 
witli,  usually  when  the  vitality  is  low  and  Uie  power  of  reaction  slight. 
The  duration  of  the  heightened  temperature  is  very  variable,  and  may 
last  for  a  number  of  days  or  for  weeks  without  tlie  necessary  result  uf 
the  grave  lesions  of  a  more  chronic  process. 

Puine  tinil  I'injtiratiuii. — The  pulse  and  respiralinti,  although  increased 
in  frequency,  vary  according  to  Ihe  severily  of  the  disease  and  also  accord- 
ing to  the  degree  of  nervous  excitement.     This  latter  is  a  very  imporlant 


* 


tiys 


t'tUlATHII'S. 


element  to  be  considered  in  detentiininp  the  gravity  cjf  tiiuir  rati;.     Tlie 
pulse  is  at  times  very  rapid,  1  GO  to  1 80,  and  even  hij^iKT ;  it  usually  varies  , 
from  130  to  150  or  160;  allliough  rogularand  full  at  iirst,  it  becomes  weak  I 
and  soniflinies  irregular  as  the  disc-usi'  prtiKTesscs,  and  is  very  apt  to  remain  ' 
rapid  even  after  ttie  toinperature  has  Jfclineil  and  ronvalesoence  has  been 
established.     The  respirations  may  be  quickened  by  an  unusually  hiph  \ 
temperature,  hut  ilepeiid  mostly  on  the  extent  of  the  involvement  of  Ihti 
alveoli.     They  vary  from  50  lo  80,  but  they  may  be  even  higher,  and  are 
aceonipanied  by  dilatation  of  the  alte  nasi. 

The  respiration  often  shows  a  pause  after  inspiiralion  instead  of  after  . 
expiration,  as  occurs  in  normal  respiration,  and  is  usually  accompanied  by  i 
an  expiraloiy  moan,     Thii;  sign,  however,  is  not  cliaracterislie  of  broncho-  ' 
pneumonia,  as  it  may  occur  in  lobar  pneumonia  and  in  various  affections 
in  which  llie  circulation  is  interfered  with  and  respiralion  is  painful.     In 
like  iLiaiuier  the  dilatation  of  Ihe  alie  naai  may  occur  in  any  disease  accom- 
panied by  a  heightened  temperature  and  nervous  excitement.    Temporary 
exacerbations  and  changes  in  the  rhythm  of  respiration  are  quite  common 
in  broncho-pneimjonia,  ami  in  some  cases  a  Cheyne-ritokes  type  of  res- 
piration has  been  noticed.    This  sign  li  usually  one  of  grave  inqiort.     Re-  i 
cession  of  the  epigastrium  and  of  Ihe  inteR-ostal  spaces  commonly  occurs 
in  broncho-pneumonia,  and  varies  according  lo  the  severity  of  the  pulmo- 
nary lesions.     In  infanls  painful   i-espiriilion  is  sho«Ti  by  a  frown  rather 
Ihaii  by  crying,'  while  in  young  ciiildren  it  is  shown  by  tlicir  whimpering 
and  Hiipjjressed  cries,  > 

Coiiyh. — A   frequent,  short,  hacking,  and  painftii  cough  is  a  constant  i 
symptom  ivf»i\  Ihe  beginning  of  ttie  disease,  and  even  after  resolution  has  h 
laken  place  this  may  continui*  for  a  long  period.     Infanls  and  young  chil- 
dren, even  up  to  the  age  nf  seven  or  eight   yeai-s,  have  often  nol  learned 
to  expectorate,  so  that  we  cannot,  as  in  adults,  judge  of  the  character  of  ' 
the  sputum. 

(.taKtr-i-Eiilcrie  Si/mplomM. — Vomiting  is  at  times  met  \vith,  and  diar- 
rh(Ea  is  not  uncommon.     In  certain  cases  disturbance  of  the  gaslro-enlerifi  ' 
Iracl  is  present  froni  Ihe  very  begiiming,  and  the  intestinal  disease  is  ap- 
parently as  prumineid  a  feature  of  Ihe  attack  as  the  pulmonary  syuiplonis. 
As  the  attack  progresses  the  cluld  loses  much  in  weight,  Uie  face  ofleaJ 
looks  pinched,  and  ai   times  during  Ihe  heij^hl  of  the  disease  there  is  a 
certain    amount    of  delirium,    which    ui    combination    with    other  grave 
symptoms,  such  as  unconlrollable  dian-htEa  and  a  depressed  temperature,  I 
is  a  serious  nymplom. 

Ci/unfmn  tiiirl  Oifpm^ii. — k  symptom  which  occurs  quite  commonly 
in  broncho-pnenmonia  is  cyanosis.  This  may  nol  only  arise  fkmi  Uie 
interference  with  the  oxygenation  of  the  blood  from  the  lesions  involving 
the  air-vesicles,  but  may  also  be  produced  by  a  temporary  aleleclasis  of 
certain  portions  of  the  lungs.  The  cyanosis  is  often  accompanied  hy 
allacks  of  dysijutea.     When  lliese  symptoms  result  from  atelectasis,  tlitj] 
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temperaUire,  us  a  rule,  does  not  rise,  but  may  even  be  somewhal  reduced, 
and  areas  of  dulness  may  be  dolected  on  pertrussion.  During  these 
paroxysms  the  skin  is  often  cold  and  moist.  When  the  cause  of  tlie 
atelectasis,  whether  it  be  obstruction  by  plugs  of  mucus  or  pus  or  teui- 
porary  exhaustion  of  tlie  contraftilc  powers  of  certain  portions  of  the 
lungs,  has  been  removed,  tlie  cyaiLosis  and  dyspnu-a  pass  away  and  the 
general  syiiiptuiiis  improve.  These  symptoms  may  arise  at  various 
periods  during  (he  course  of  broncho-pneumonia,  and  unless  tin;  atelec- 
tasis passes  oft'  within  a  few  days  a  tatal  issue  is  very  apt  lu  result, 
I  In  cases  wtuch  recover,  resolution  takes  place  slowly  and  the  lung 
gradually  returns  lo  (he  normal  condition.  Great  weakness  and  pros- 
tration oflen  last  for  a  longtime.     Relapses  are  quite  corjunon. 

Blood. — A  leucocytosis  is  generally  present  if  the  broncho-pneumonia 
is  due  lo  the  pneumococcus  or  to  niixeii  infections,  and  may  be  as  high  as 
40,000,  50,000  or  even  60,(Wlil,  When  the  process  is  excited  by  the 
bacillus  of  influenza  or  the  bai.illus  of  Friedlandtr  alone,  the  white  blood 
count  is  either  normal  or  only  slightly  elevated. 

Pkifsicxif  Siffiuf. — The  physical  signs  of  broncho-pneumonia  are  almost 
entirely  those  of  the  accompanying  bmnctiitis,  but  in  typical  ciiscs  Ihey 
correspond  to  the  various  pathological  lesions  which  have  been  described. 
According  as  larger  or  smaller  areas  of  the  lung  are  involved,  corre- 
sponding areas  of  dulness  on  percussion  may  be  found,  pro\-ided  these 
areas  are  sutticientiy  extensive  not  to  be  masked  by  other  resonant  por- 
tions of  the  lungs.  They  can,  as  a  rule,  be  detected  best  by  very  light 
percussion.  These  areas  of  dulness  are  usually  bilateral  and  of  some- 
what varied  extent,  although,  as  has  already  been  stated,  an  entire  lobe 
may  in  rare  instances  be  sullitienlly  involved  by  the  broncho-pneumonic 
process  to  produce  very  extensive  areas  of  dulness.  Over  the  area  of 
dulness  bronchial  respiration,  and  in  some  cases  increased  vocal  resonance 
and  fremitus,  njay  be  found.  On  auscultation  moist  rales  of  all  grades  may 
be  heard  all  over  the  lungs,  or,  as  is  more  usual,  in  circumscribed  areas. 

Well-marked  physical  signs,  especially  dulness  on  percussion,  are  some- 
limes  found  at  the  bases  of  both  lungs  behind,  anil  also  between  the  scapulm 
and  the  vertebral  cohnnn.  The  earliest  changes,  however,  in  percussion 
and  auscultation  are  often  first  delected  in  the  highest  part  of  the  axilla. 
These  signs  of  consolidation  are  rarely  found  in  the  early  days  of  the  dis- 
ease, as  at  this  time  signs  of  bronchitis  are  usually  all  that  can  be  detected. 

The  absence  of  demonsfrable  areas  of  dulness  is,  however,  so  very 
common  that  it  is  almost  characteristic.  This  may  be  due  to  the  fact  that 
Oie  consolidation  is  deep-sealed  or  in  such  smallareas  and  so  interspersed 
with  uninvolved  lung-lissue  that  although  superficial  in  distribution  it 
causes  no  perceptible  change  in  the  percussion-note.  The  physical  signs 
are  markedly  modified  when  atelectasis  or  emphysema  is  present. 

Terminations  and  Complications. — HeeuluUoii. — If  tlie  coursi;  of  the 
disease  is  favorable,  the  pathological  process  in  the  arena  of  ronsolidu- 
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tion  terminafes  in  resolution,  whicli  is  often  more  mpi J  u,  n  •  .  .  — 
areas  ttian  in  lobar  pneumonia,  but  may  be  delayed  for  sev'^  "idividi 
weeks  as  in  t[i«  laltor  alli'ction.  '^'  •^'■^J's 

Supj>}triilhn.—ReRo\i\im\  by  suppuration  is  rare  in  llie  mo-.  " 

forms  of  primary   and   secondary  brondio-pnouiiionias     «„  i  ^  '^°"""o» 


almost  entirely  to  rases  of  inlialation  or  di^dulition  bronclm-r    ^     ''"'•'^rt 


s 
com 


irid 

in  wiiii'h  it  is  very  frequent.     Under  llie  same  conditions  ™.^  "**"'' 

lung  nmy  develop.  8«ngrene  of  |h, 

Chronic    Fibroid   Cfuivffi-n. — ^These   will  be   ilescribed    <=,., 
page  705.  M^arately   o: 

Tubo'culon'if:. — Cases  of  broncho-pneumonia  with  delayed 
how  a  special  susceptDiility  to  infection  by  the  tubercle  bacill  ^'*"     ,"'."1 
oniplicalion  will  be  found  more  fully  describeil  on  pa^e  389  ^'      '^'"^j 

Diagnosis. — The  diagnosis  of  broncho-pneumonia  should  lirst  v, , 
from  the  bronchitis  which  onlmarily  accompanies  if.     Tiiis  has   **(  '"^'*^ 
been  sumcienlly  referred  to  \n  speaking  of  the  diagnosis  of  hroiu-1  ",■'"*'*"**' 

The  ditlcrenlial  diagnosis  between  the  nnii-lubercuiar  and  (li  ^  i  i 
cnlar  forms  of  bron<:ho-pnenmonia  is  important,  but  can  rarely  [j^  n  r1  ^~ 
the  early  stages  of  Ihe  disease,  as  Ihe  lesions  are  ttie  same,  and  a  bact  ■^■'" 
logical  examination  of  the  sputum  in  these  cases  can  seldom  be  obf  '  a 
The  disease  which  should  be  especially  considered  in  the  diat'nos""^r 
broncho-pneumonia  is  lobar  pneumonia.  The  dilTerential  diiignosis^  •* 
given  in  conneclioii  with  pncumococcus  lobar  piiemnotiia  on  page  gg_^ 

Phognosis. — Age  is  a  very  hnportant  tiictor  in  the  prognosis  of  bron 
clio-pneumonia.     As  shown  by  Morrill  a  large  majority  of  the  fatal  cuses 
occurs  in  the  first  two  years  of  life,  and  c'len  runs  as  high  as  m  or  70  per 
renl.     This  liigh  deatli  rate  rapidly  diminishi's  aller  the  third  year,  but  is 
always  much  greater  than  that  of  lobar  pneumonia.     Bromho-pneunioniji 
causes  more  deaths  In  children  tlian  arc  due  directly  to  the  fevers,  and  is 
the  most  serious  complication  of  the  contagious  liiseascs.     The  prftgrtosis 
varies  according  to  Ihe  disease  in  Ihe  course  of  which  it  arises.    It  ig  most 
grave  when  It  occurs  in  pertussis,  especially  in  infants,  and  the  younger 
the  child  the  more  fatal  the  disease.     Next  to  pertussis,  the  gravity  of  the 
prognosis  is  greatest  in  measles  and  diphtheria.     Wlien  it  occurs  in  such 
diseases  as  rhachJtis  and  tuberculosis,  or  when  the  individual  has  not  been 
well  cared  for,  the  prognosis  is  also  very  unfavorable.     The  progjiosis  is 
almost  fatal  in  cases  in  whicli  the  bacilhis  of  Fricdliinder  is  the  exciting 
cause,  and  in  other  forms  when  complicated  with  tuberculosis. 

We  have  already  referred  to  tliif  temperature  as  a  prognostic  sign  in 
broncho-pneumonia.  Acconling  to  Holt's  observations,  tlie  liighesl  mor- 
tality occurs  among  the  eases  of  shortest  duration,  and  the  disease  is 
universally  fatal  when  its  duration  is  shorter  than  four  days.  After  tliis 
early  period  of  danger  is  passed  the  prognosis  becomes  nnich  more  favor- 
able, the  lowest  di'alh-rate  in  Holt's  cases  being  met  with  in  cases  termi- 
nating in  from  eight  to  fourteen  days.    When  the  disease  lasts  for  more 
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ffiran  hvo  weeks  the  rliatices  nf  recovery  are  lessened  every  day  thai  the 
temperature  remains  raised.  The  cases  in  which  there  is  a  very  hiyh 
temperature,  41.1°  C.  (106°  F.),  are  usuatly  fatal.  When  the  disease  is 
protracted,  death  {generally  occurs  frrjin  exhaustion. 

Treatment. — Tiio  treatment  of  broncho-pneumonia  is  that  of  the  special 
disease  to  wliich  it  is  secondary,  and  for  the  most  part  symptomatic.  The 
strength  should  he  carefully  supported  from  the  time  that  the  disease  is 
Ilrst  detected  until  convalescence  has  been  completely  established.  The 
patient  should  be  intelligently  nursed,  as  the  nursing  is  the  most  important 
part  of  the  treatment.  Ttie  atmosphere  of  the  room  should  be  equable, 
tlie  temperature  from  ;iU°  to  ^1.1°  C.  (iiH°  to  70''  F.),  and  especial  atten- 
tion should  be  paid  to  the  ventilation.  The  heat  and  ventilation  obtained 
from  an  open  wood-fire  are  especially  valuable,  the  air  being  drawn  from 
windows  which  are  constanlly  kept  widely  opened. 

As  few  drugs  as  possible  should  be  given,  since  there  is  no  remedy 
whieii  will  cut  short  the  disease,  and  most  of  the  drugs  commonly  used 
in  the  treatment  of  pulmonary  all'ectinns  are,  as  a  rule,  of  more  harm 
than  benefit  in  broncho-pneumonia.  Tiie  vitality  of  infants  and  young 
children  is  so  easily  lessened  by  a  disease  so  severe  as  broncho-pneumonia 
thai  the  ifsjitralory  power  is  likewise  quickly  diminished,  and  we  should 
avoid,  exct'pt  when  Ihey  are  especially  needed,  such  drugs  as  opium. 
Ipecac  in  minute  doses  seems  to  facilitate  the  removal  of  the  mucus. 
During  severe  paroxysms  an  atmosphere  of  steam  or  llie  administration 
of  oxygon  is  indicaled,  according  as  the  symptoms  seem  lo  be  produced 
by  a  tenacious  exudate  or  by  unaerated  lung-tissue.  Oxygen  is  also  of 
benefit  in  relieving  the  cyanosis  and  dyspna-a  Ihroughoul  the  disease,  and 
may  be  given  for  ten  minutes  every  one  or  two  hours.  In  cases  in  which 
cyanosis  anil  dyspna-a  are  urgent,  if  the  symptoms  depend  upon  mechanical 
obstruclion  with  its  resulUng  atelectasis,  an  emetic  is  occasionally  de- 
manded. In  some  cases,  also,  when  much  exhaustion  arises  from  inces- 
sant coughing,  small  doses  nf  tinctura  opii  camphnrata  may  be  used  with 
caution,  and  discontinued  as  soon  as  possible.  When  the  urgent  symp- 
toms are  caused  by  the  heightened  teniperalure,  much  relief  can  bo 
obtained  by  means  of  a  liath  given  at  a  lempenilure  of  :i'2.2'^  V.  (90"  F.). 
This  may  be  followed  hy  the  warm  wet  pack,  which  can  orten  be  con- 
tinued Willi  betic-lil  for  several  hours,  and  is  especially  beneficial  in  |)ro- 
ducing  deep  inspiralinns  by  which  dependent  portions  of  the  lung  are 
aerated.  In  eonic  cjisl-s  reaction  does  not  take  place,  and  signs  of  ex- 
haustion follow  the  bath.  Under  these  circumstances  phenaeetine  may  be 
subsliluted  for  the  bath.  The  dose  should  be  0.O6  tn  0.12  gnunme  (1  to 
2  grains),  guarded  wnth  five  or  ten  minims  of  brandy.  Tliis  will  often 
reduci-  Ihc  temperature  two  or  three  degrees,  and  in  some  cases  it  will 
remain  ilown  for  live  or  leu  hours,  during  which  perinil  Ihe  infant  shows 
a  marked  diminution  nf  its  ner\'ous  symptoms.  The  position  off  lie  child 
should  be  chaiigi^d  from  time  to  lime,  as  Ihere  is  a  tendency  for  Iho  in- 
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(lanimalory  exudalo  lo  collect  in  the  lower  and  back  portions  of  the  lungs. 
The  adniiiiislraliori  of  food  al  regular  iiiler%'a!s  is  verj"  important,  and 
should  be  carried  out  rigorously. 

Tbe  chief  jmrt  of  the  diet,  if  possible,  should  be  milk,  supplemented 
with  broth?,  Iht*  food  being  rejiulaled  on  the  general  principles  poverning 
feeding  at  difterrnt  a^os.     Although  vomitinp;  may  occur  in  certain  cases. 

as  a  rule,  if  the  diet  is  carefully  n^ru- 
liitt'd  and  the  milk  given  once  in  two 
liouis  with  stimulants  adapted  to  the 
•  undilion  of  the  especial  case,  an  over- 
sensitive condition  of  the  stomach  is 
seldom  a  serious  jlratacle  to  the  treat- 
nienl. 

As  the  disease  progresses  it  is 
quite  common  for  the  infants  to  refuse 
Ihi-ir  food.  Feeding  by  means  of  the 
stomach-tube,  preferably  through  the 
mouth,  then  becomes  imperative. 

The  paroxysmal  attacks  of  cyano^ 
and  dyspnnea  may  be  caused  by  a 
weak  heart.  In  these  cases  the  ad- 
niiiiislnition  of  brandy  and  digitalis, 
lilt;  latter  in  Uie  fonii  either  of  tinc- 
ture or  of  infusion,  for  a  few  daj-s, 
unlil  the  cardiac  condition  has  im- 
proved, is  indicated.  Strychnine  and 
nitrf^lycerin  may  also  be  used,  the  former  being  considered  i^specially 
important  Appnipriale  doses  of  alcohol  for  children  of  different  ages  is 
given  on  page  44(1,  and  those  of  the  other  more  important  cardiac  slitiiu- 
lants  on  page  4li4. 

When  convalescence  has  been  established  the  cluldren  are  often  left 
in  a  very  wi-ak  condilinn,  and  special  attention  should  then  be  paid  to  Uie 
nursing  and  lo  the  general  hygiene.  The  n-storation  of  strength  should 
be  aided  by  means  of  tonics,  and,  if  possible,  tlie  child  should  be  removed 
lo  an  equable,  wann  climate. 


AuiiK-  itruiti'lu>-|.iii'Uiiinii]a,  ri-iiinli.'.  V^ 
yvuP.  "111.  11)0  lilark  i-irrlo  Itnlli'oli:  ari-iii 
ot  coajtrillilHlcfl  lung-tlnuc:  thu  lilwli  ipat^ 
llidiuAU'  rillcs. 


Tig.  148  rppreseiils  a  girl,  four  and  ane-htilf  yrars  old,  in  whom  Ihe  pliysical  e»- 

Htiiiiiiili'iti  pli'iwr-d  vpry  rnnrkL'd  lesions  of  bronoho.pni-umoni.i. 

Tlx're  wns  no  liiliernihir  histnry  in  lit>r  fumilj.  Slii?  had  scarlet  fevprwheo  she 
wuB  one  year  old,  mensli-s  w  lii>ii  shr  was  one  and  a  halT,  porlussis  and  mricellu  when 
she  WU9  llirec.  Hurl  liriMiihilis  wlii'ii  she  was  Ihri.'t-  and  a  hair  ypars  old.  She  had 
olherwisv  always  |H-eti  ivi-ll.  »hen  eUv  heipxn  to  nomplaiii  ut  hfndache  and  pain  In  her 
rhrgl.  On  Ih"  ninlh  diiy  nT  Ihe  nlhck  she  vomited,  and  [wo  days  later  began  In  rough 
nnd  I")  he  ralhiT  snmn'Ji-iil.  Her  howels  wire  n-gnlnr.  On  physiral  enaminalion  tho 
child  WHS  found  In  In.'  ilini'liilir.  as  shown  by  a  rosary,  enlnrg.-d  >>pipUyfies  of  Ihe  wrisla 
and  ankles,  und  marked  liuwing  of  Ihc  \efs.  On  r-iilcring  Die  hiispilal  her  pulsi?  wns 
160,  liT  n-spiriiHons  60,  and  Iwr  temp^-ndnn-  ■'19.4"  ('.  (IflS"  T.)  in  Mi-  inorninti  and 
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40°  C.  (104°  F.)  in  the  evwrnnti.  blw  seemed  very  *kk,  had  fonsiderahle  cough,  hut  no 
expecloration  ;  thMe  iviis  annif  Hyspncea,  and  nt  times  she  was  finmewh.il  cyanotic. 
Ori  examining  the  chest  the  percussiun  was  found  \n  be  resonant,  but  llimugboiit  both 
lungs  Ihere  wiT'  moist  rilles.  Xo(hin^'  iibiionnal  iva-s  di.-tHrled  on  examining  the  liearl 
and  abdomen.      Wlie  w,i^  IrPaled  with  milk  nnd  brandy. 

On  the  following  day  she  w.is  in  abool  the  snnip  cnndilinn,  nnd  her  pulse,  respirit- 
tions,  nnd  tem|)eiMlure  were  the  same  as  when  she  entered  the  hospital.  In  certain 
cirrumscribed  areas  in  both  backs  sliKbt  diilness  was  deleeled  on  [wrcussion,  with 
moisi  Riles  around  the  edge«  of  Ihrse  area.*. 

On  thi^  third  day  the  [lulse  had  fallen  to  l;)ii,  the  respirations  to  40,  ^md  the  tem- 
perature to  38. JJ"  (.'.  (I'll"  F.).  On  the  ninth  day  nf  llie  disiMse  Ihe  [mlsi-  was 
stronperand  Ihe  ehild's  I'ondtliim  wan  very  nnnh  improved.  The  dyspniea  had  dis- 
nppciired  ahnosi  etilirely.  Ihere  was  no  cyanosis,  and  she  was  more  comfortable.  The 
front  or  the  chest  showed  Ihe  resonance  on  perciiRsion  to  he  normal,  and  no  abnormal 
sounds  on  ausciilhition.  On  exaniiiiiii(!  thi'  hark  certain  eircnmscrihed  areas  of 
dulness  w<'re  faind,  the  borders  of  which  an-  marked  in  black.  One  of  these  areiis 
was  between  ihe  edife  of  the  scapubi  nnd  (he  vertebral  eolnnin.  another  was  at  Ihe 
right  base  in  the  |K>slerior  axillary  region,  and  another  at  Ihe  left  base  ju^l  below  the 
nngle  of  the  scapula.  Over  Ihe^e  .ireas  of  dulness  bronihial  respinition  was  heard. 
Just  onlside  nf  the  areas  of  dnliiess  moisl  rfiles  nf  varions  sites,  which  art?  indicated 
by  black  dots,  could  lie  heani  in  limited  area.'*.  The  physical  signs  correspondiHl  in 
their  disldbntion  to  the  areas  in  which  the  lesions  of  this  disease  an:  usually  detected 
on   physical  esaniinalion. 

On  the  fourteenth  day  Ihe  child  w;is  found  to  h.ive  much  improvi'il.  During  the 
following  ten  daye  Ihe  abnormal  signs  in  Ihe  chesi  disaj)peared,  lint  the  pulse,  res- 
piralions,  and  lenipernlure  did  not  become  peniianently  normal  for  a  week  later.  The 
child,  after  remaining  w*eak  and  debilitaleil  for  some  time,  was  llnalty  discharged 
from  the  hospiliil  in  good  condition.  The  leniperntiu'e,  pulse,  and  respiralions  declined 
by  lysis  on  Ihe  ninib  day  of  the  disease  and  reached  Ilie  normal  on  the  Iwelnh  day. 

This  rasf  ii|i|>art-nlly  arii.sp  in  llip  I'oui-so  nf  h  slijjlil  hrii!Kliili.s  orciir- 
ring  in  a  rhachilir  chilil.  Tlic  proifnosis  of  broiHrliu-pdi-uiiioiiia  in  rlia- 
chilis  is  usually  iinravnrablc,  but  in  lliis  case  the  child  possessed  siitlieient 
vilality  not  to  snortinib  lo  the  diseasi'. 

The  folloHiri^'  ca.so  illuslratos  the  gravity  of  bronchu-pneinnonia  when 
it  orcurs  in  a  rliachitic  rliild. 


The  child  was  two  years  and  one  inonlli  old.  Us  iiiolher  ilied  of  pulmonarj' 
tuberculosis,  ll  hud  bronchili'i  when  it  was  one  yeandd.  and  the  rough  continued  for 
three  niiinlhs.  One  week  hefim'  entering  the  hospilu]  il  nuf  attacked  with  a  severe 
cough,  and  began  Ui  lose  in  weight  nnd  t>i  have  diarrho'a.     A  physical  exuuiinalion 

showed  Diat  il  via.*  a  case  of  marki-d  rhiichilis.  The  bi'ealbing  was  rapid  and  lalxircd, 
I  lien;  was  coii^idenible  cyanosis,  iituI  Ihe  child  was  dull  and  somnolent,  ralches  of 
dulness  were  lonnd  in  varioiis  purls  -if  llo'  hin("s,  with  niidsl  riiU-s  of  dillerent  sizes. 
The  pulse  varied  from  IIK  lo  150,  llie  lespiralions  I'runi  80  to  90,  and  Ihe  li'miiernlure 
fhim  a.S.g"  to  W>{\  (tor  In  HH"  v.).  The  symptoms  ineieas.-d  in  s.-vrilj,  Ihe 
child  gr>*"'  weaker,  iind  ou  Ihe  second  day  alter  It  enten-'t  Ihe  ho-ipilal  il  died  sud'lenly. 

Wlien  briini'ho-pneumuiiia  attacks  a  diild  with  snch  iiiiirked  rhadliitis 
as  WHS  slio\\ri  in  litis  case,  a  fatal  issue  alriinsl  always  results. 

TliR  next  uiiM'  was  Uiiil  of  a  girl,  two  yeais  old,  who  previously  had  Ih-co  well  and 
strong  iililll  she  was  allncked  with   measles.      There  was  no  hilierrnlar  history  in  tjie 
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family.  On  Ihe  flilh  day  of  the  mensles  lixr  temperalurt'  was  39.8°  C.  (103. 7°  V,).  the 
pulsf  Wiis  120,  aiirl  the  r^siiiriiliiiiis  ivcri?  ii'2.  An  exiimiiialiuT]  of  the  cliest  sliowi>d  Hie 
htiirt  lu  lie  iiiirmiil.  tlie  pl.'l1■u^sio[l  iiuniiiil.  ilikI  tlie  ivapiriilioii  harsh,  with  numerous 
fine  and  ujarsi^  iiioisl  r^les  throiiiflioiit  both  luii^.  Nolhin);:  pIsi!  abnormal  was  detected. 
Tho  lempi^riiluri'  Ml  liy  ii  sharp  crisis  nil  thi;  ?ixtli  itiiy  iiiid  ri'Tiiaincd  iiornirtl  for 
two  days,  durin;;  whj.-h  Ihi:  I'lllorcstenif  rapidly  fiidi'il  and  tho  [mlieiit  seenn'il  l>t-f|iT. 

lliiiuKh  sliL'  on-nsinniilly  had  a  h:ir»:li 
CHAKT  31.  y'Uvh.     On  Ih.r  ninlh  and  teiitli  day? 

sln'  Iniil  II  slight  risi-  of  leln]ierahin', 
lint  llii-re  were  no  mwlced  symploin* 
nnlil  Hie  eh-vonlh  Any,  when  Uie  t*m- 
[ii'Mlnn'  i-ose  In  4(1°  C.  {104°  t'.),  tli^ 
imlsi'  III  MM.  iind  Hir  retipirulionit  lit 
Sll,  Sill-  was  very  restless,  and  had 
riinsidi-rulile  dyapnii'a.  Shi'  wna  pal- 
lid and  suinelimeH  ali|ihtly  cyanotic. 
On  physical  cxaininalion  Ihere  was 
rminil  diniittishcd  resnnaiKe  ovirr  an 
ama  in  thf  lower  part  of  (he  left  liack. 
Over  this  ar«a  the  brealhing  was 
bronchial,  and  Ihere  was  also  a  num- 
ber iif  moisl  riles.  On  tlie  righl 
side  of  the  Ihfirai,  especially  al  Ihc 
base  of  thf  luny;,  there  were  numer- 
ous cnarsc  ninisl  rales  and  harsh  res- 
pirnlion,  hut  no  dulness.  t'harl  31 
show.s  Ihe  course  of  Hie  lemppralure, 
pulse,  and  respiralion  during  the 
twelve  days  of  the  hrnnc ho- pneu- 
monia. The  pulse  conlinued  to  lie 
rapid  njid  Ihe  respirations  to  Im>  some- 
what niisi'ii  fur  snme  duys  afler  Ihe 
teniperalure  became  innmal.  Tlie 
abnormal  sii^ns  in  the  chest  ilisap- 
peiy-cd.  and  Ihe  child  made  a  rapid 
recovery. 

This    CHSI-    illustrates    Ihe    rapid 

dflvelopnienl  ofn  broncho-pneumonio 

during  an   all.nk   of  measles,   ocrur- 

ring  afler  Ihe  ti-mpenilure   priMtueed 

by  measles  had  fallen  to  Hie  iiormnl 

and  while  the  efflorescence  was  dis- 

appenrinK.      Th"  pliysieal  sitriis  shnwed  Ihe  presence  of  small  an'ns  nf  cunsulidalion  in 

Ihe  Icfl  lull).',   and   llie   u'-uid  dilTuse  bronchitis  Ihruughnul  Ihe  ri^ht  lung  and  parts  of 

the  led  lung. 
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Bmneho-pnennioiiU  MldWItiB  i-rlnlii  nl  meuln.    ChUil, 
'L  jftan  old. 


Chronic  Broncho-Pneumonia.— In  a  certain  number  of  cast-s,  afler  a 
child  has  liad  an  attack  of  acuto  brnnclio-pneuiiionia  Ihi'  pliysicul  siinis  nr 
coiisniidaliun  may  iii^rsist,  although  apiiaiviil  rt-covi-ry  has  taken  place  s<i 
far  as  the  general  symptoms  are  eoncc-rned.  When  lliis  occtirs  llie  fever 
may  return  afler  a  varialjk-  perioci,  ami  the  child,  aller  tiavin^  become 
still  more  emaciated,  may  die  aller  a  mimbiT  of  muullis  vX  exliauslion. 
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These  cases  are  very  a|jt  to  be  associated  with  a  liibcrcular  broncho- 
pneumonia wtiich  may  eventually  hoal  by  tbe  productiun  of  fibroid  cica- 
trices, but  the  most  common  terniination  of  these  cases  is  in  acute  general 
miliaj^'  tiibepculosis.  Instead  of  this  fatal  issue,  the  child,  as  has  been 
shown  by  Delafield,  may  be  left  with  a  chronic  form  of  tlie  disease,  which 
iriay  last  for  many  years  and  be  accompanied  by  symptoms  of  cough, 
dyspntt^a,  and  at  limes  periods  of  fever.  Broncho-pnennionia  of  a  siil>- 
acute  or  of  a  chronic  type  is  so  apt  to  develop  in  the  Inngs  of  young  childivn 
during  the  course  of  any  disease  of  a  prolonged  nature  ttial  IVeipient 
examinations  of  the  lungs  should  be  inade,  i[i  onler  that  the  insidious 
development  of  these  pnlinonary  lesions  may  not  he  overlooked. 

Theatment. — The  treatment  ol'  tliese  chronic  cases  of  bronclio-pneu- 
nionia  is  essentially  symptoinatie  ajid  climalic.  The  cliild  should  be 
taken  to  a  wann,  dry  climate  of  high  altitude,  wliere  it  can  live  in  the 
ojjt'n  air  and  wliere  it  will  not  be  subjected  to  frequent  atmospheric 
changes. 

HYPO3TATI0   PNEUMONIA, 

Hyposlatir  )(!ieuMK)iiia  is  an  extreme  degree  of  passive  congestion 
whieh  ocriirs  ill  the  course  of  many  long-con  tin  ui-d  diseases,  such  as 
typhoid  fever.  The  dependent  portions  of  the  lungs  become  engorged 
with  blood  and  the  alveoli  iiarlially  lilli^d  wilh  iiccumidatett  alveolar  cells, 
so  that  ttie  condilion  resembles  a  consolidation.  It  occurs  especially  in 
patieids  whose  vitality  has  been  greatly  lowered  by  a  prolonged  illness, 
and  who  are  kept  loo  long  in  one  position  without  being  turned. 

The  physical  signs  are  those  of  slight  dulness  on  jiereussion. generally 
al  the  base  of  the  posterior  lobes,  diminished  tactile  fremitus,  and  feeble 
rttspirations  and  voice-sounds.  Moist  rales,  generally  bilateral,  are  heard 
over  the  areas  of  dulness,  but  fever,  pairi,  and  cough  are  absent. 

The  condition  is  recognized  by  the  presence  of  the  priniar>"  disease  and 
by  the  gradual  development  of  the  physical  signs  without  the  clmracteristic 
features  of  pneumonia  or  pleurisy.  It  may,  however,  give  no  evidence 
of  its  presence  during  Ufe,  and  may^  be  discovered  only  at  the  autopsy. 

Treatment. — The  treatment  is  chietly  prophylactic  during  the  course 
of  the  primary  disease.  The  nuRe  should  see  tlial  llie  I'hild  is  not 
allowed  to  lie  in  one  position  for  more  llian  Iwo  hours.  The  condition 
calls  fur  active  slimulution. 

ATELECTASIS. 
Atelectasis  is  a  collapsed  and  unaerated  condition  of  Uie  air^vesicles. 
11  may  bo  congenital  or  acquired, 

Oongenital  Atelectasis. — Congenital  atelectasis  arises  because  the 
infant  has  not  sutficienl  general  vitality  and  respiratory  power  at  birth  to 
inflate  fully  all  parts  of  its  lungs.  There  may  be  an  obstruction  by 
ntucus.  There  arc  in  all  these  cases  areas  of  uninflated  pulmonary 
vuBicles  uf   varying  extenL     These  vesicles  at  Uie  poal-mortein  vxumi- 
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nation  can  easily  be  artificially  distended  and  then  cannot  be  distinguished 
from  lliose  which  have  been  normally  inllaled. 

Syhptojis. — The  symptoms  of  congenital  atelectasis  are  cyanosis, 
dyspna;a.  rapid  respiration,  rapid,  feeble,  and  oflen  intennilfent  pulse,  a 
leniperalure  usually  litwered,  and  dulness  on  percussion  with  lessened 
respiration  over  the  area  of  atelectasis.  These  are  the  typical  physical 
signs,  tiut  in  many  cases  some  or  all  of  these  si(;ns  are  aliscnt  and  the 
condilion  is  dele(?led  only  at  the  posl-niorteni  examination. 

Acquired  Atelectasis. — Acquired  atelectasis  is  a  symptom  of  a  num- 
ber of  diseiuscs.  and  oicure  especially  in  severe  cases  of  bronchilis  in 
which  the  smaller  bronchi  are  involved,  also  in  bmncho-pnemnonia  and 
in  pertussi.i,  Acquireii  atelectasis  undetected  durinj;  life  is  fre<|ueiillv 
found  at  Ihe  post-morlem  examination  of  infants  and  young  children 
dying  of  almost  any  disease. 

Paoij.sosis. — The  })ro^nosis  in  these  cases  varies  according  to  the  ex- 
tent of  the  pulnumary  tissue  involved  and  Ibe  vitality  of  the  infknt.  As 
a  rule,  the  prognosis  is  very  unfavorable. 

Treatment. — The  Ireatmunt  of  ateleilasis  is  tn  stimulate  the  infant,  and 
to  endeavor  tu  raise  its  temperature  by  means  of  a  warm  pack.  In  a  num- 
ber of  cases  we  have  found  the  administration  of  small  quantities  of  oxygen 
to  be  of  benelrl.  Arlificial  inllation  nf  air-vesicles  has  not  proved  to 
be  an  especially  valuable  fpnn  of  treatment.  Many  cases  of  atelectasis 
may  be  avoided  if  the  physician  appreciati'S  Ihe  imporlancr  uf  makint:  an 
iiilaril,  ill  Ihe  fii-st  lew  ininuli-s  aft'T  hirlli,  thomughly  expand  its  lungs  by 
vigorous  crying. 

EMPHYSEMA. 

Emphysema  is  an  over-dislenlioii  of  (he  alveoli  and  infundibula  of  the 
lungs.  It  is  always  a  secondary  process.  Various  descriptive  terms  have 
been  iiseil  lo  di;nok'  dilferences  in  the  type  of  Ihe  disease. 

ComjH'iinnlory  emphyicma  consists  in  a  dilatation  of  the  alveoli  in 
certain  portions  of  Ihe  lung  as  a  result  of  nblileration  of  the  function  of 
other  pai"ts  by  consolidation,  adhesions,  or  pressure  of  deformed  bones. 
This  condilion  is  likely  to  occur  in  connectifin  with  piteumonia,  lubcr- 
eulnsis,  chronic  a<ihesive  pleurisy,  or  rliachitis. 

Olintnirfii-t  emplii/m-ma  represents  the  same  pathological  lesions,  but 
the  cause  lies  in  some  obstruction  to  ex|)iration,  as  in  stenosis  of  the 
larynx,  aslhma,  and  perliissis. 

InUr«titiiil  miiilti/iiemi  occure  rarely  as  a  result  of  a  rupture  of  the 
walls  of  thi>  alveoli,  by  which  Ihe  air  works  through  the  interstitial  tissue 
of  Ihe  lung  info  the  suhculaneoiis  tissue. 

Symptoms. — Hyperresonaiice  on  percus,sioii,  feeble  brealhing,  pro- 
longed expiraliiin,  diminulion  in  tactile  fremitus  and  voice-sounds  are  Ihe 
physical  signs  of  emphysema.  Tlie  normal  area  of  cardiac  dulness  may 
be  much  diminished  by  the  overlapping  emphysematous  lung;  in  the 
same  way  the  upper  bonier  nf  the  liver  dulness  may  be  considerably 
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Towered.     The  symptoms  are  those  of  the  disease  in  which  the  einphy- 
st'ina  oecurs. 

Treatment. — ^The  treatnient  slioiild  be  adapliMl  to  the  underlying  coii- 
dilion. 

OANQRENE  AND  ABSCESS  OF  THE  LUNG. 

Gangrene  aiul  abscess  of  liie  lungs  are  rcpresenled  essentially  by  I  he 
same  clinical  symptoms,  and  may  occur  in  connection  with  lobar  or 
broncho-pneumonias.  They  are  caused  by  llic  aclion  nrsup|iuralivc  and 
putrefactive  bacteria  wliich  invade  the  atfecied  portions  iil"  tlie  huig  with 
the  production  of  small  or  lai^e  abscesses. 

Gangrene  is  diagnnslicatcd  chiefly  by  the  presence  of  putrid,  purulent 
sputum  containing  elastic  fibres,  it  is  to  be  distinguished  from  fetid 
broncliitis,  which  does  not  contain  the  elastic  fibres  of  the  lung-tissue, 

The  rupture  of  an  empyema  into  a  bronchus,  with  tite  resulting  ex- 
pectoration of  purulent  sputum,  simulates  the  condition  uf  abscess,  but 
the  diagiiosis  should  be  made  by  the  physical  signs  of  empyema.  The 
treatment  is  that  of  the  primary  disease. 

DISEASES   OF   THE   PLEURA. 

Inflammations  of  the  pleura  may  be  primary  or  -secondary,  acute  or 
clironic,  and  with  or  without  an  exudation. 


ACOTB  PLEURISY. 

EnoLOGy, — Acute  pleurfey,  either  witii  a  simple  exudation  of  iibrin  or 
accompanied  by  fluid,  is  not  infrequent  in  cliildren  in  the  winti-r  and 
early  spring. 

Primal-!/  'orms  occur,  but  are  very  rare,  and  are  attributed  to  exposure 
to  cold  or  to  injur)',  as  from  penetrating  wounds  and  fractured  ribs. 

.S(ro?i(/nr^  forms  are  the  nile;  tliey  occur  by  direct  exlen.siori  in  con- 
nection with  lobar  pneumonia,  broncho-pneumonia,  tuberculosis  of  the 
lungs,  pulmonaiy  embolism,  perirardilis,  peritonitis,  or  some  neigtiboring 
local  inflamniation.  They  may  also  be  caused  by  melaslalic  infections 
trom  distant  inllanmialory  processes,  by  means  of  the  blood-vessels  or 
lymphalics,  or  in  the  course  of  acute  infectious  fevers.  Pleurisy  may  also 
occasionally  he  associated  with  nephritis  and  syphilis. 

The  bacteriology  of  inlLnnimations  of  the  pleura  includes  many  varie- 
ties of  organisms.  The  pneumococius  is  found  in  Itie  great  njajnrilj  of 
cases  of  pleurisy  in  early  life  and  is  generally  accompanied  by  a  purulent 
exudation  ;  these  cases  are  apt  lo  arise  in  connection  with  pneimionia  and 
run  a  favorable  course.  The  streptococcus  pyogenes  causes  a  much  more 
serious,  and  often  falal,  purulent  infection,  but  is  less  common  In  children 
than  in  adults. 

Tubercular  pleurisy  is  rare  in  infancy,  but  occurs  more  frequently  in 
the  later  vears  nf  chilrlhnml.     Eichhorsl  has  shown  in  one  series  of  aemus 
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exudations  that  nearly  sixtj-llve  per  lent.  of  the  cases  wero  tiiberrular 
but  tliL-  pncuinococcus,  diplocorciis.  anti  slaphyloconus  are  sonietiiiici 
found  in  Ihfse  non-piirulenl  cxiulatinns.  The  slaphylococeus,  gono- 
cot-cus,  Friodlandi-'r's  ImriUus.  colon  hacillus.  and  ly|ilioid  baciJIus  have 
ocrasionally  bpon  rnllivated  frnin  (lie  piimlcnl  exiiflulions. 

rn  aiiilr  inllainTiiafinns  of  llii>  picnne  we  can  make  a  clinical  dis- 
linrlion  l)ehv.,.n  ttirw  types  ol'  the  disease,  has.d  upon  differences  in 
Ihe  pathoiojfical  It-sions:  («)  acute  dry  op  plaslif  pleurisy,  (6)  aeute 
pleurisy  with  sero-Iibrinous  exudation,  and  (e)  arute  pleurisy  wjlh  puru- 
lent exiidaliuri  (ein]]yi'iiia). 

Acute  Dry  or  Plastic  Pleurisy.— Path o Lot; v.— T lie  pleura  is  injocfed 
and  without  lustm  Al  lirsl  it  is  covered  with  a  thin  layer  of  lymph, 
wiri.  h  beeonifs  opaque  and  thii'keneil  by  the  dopositinn  of  litirin  and 
leueor'ytes.  The  sub-pleiiral  fibrous  tissue  js  also  Uiickoued  by  Itie  oxuda- 
tifin  of  serum  and  by  cellular  inlillralion.  The  rouj^hfiied  surfaces  of  IIh- 
viseeral  aiui  parietal  layers  may  adhen-,  forming  loose  connections  which 
may  subsequently  undtrvo  onfiuiizaliun  without  [irnducing  an  exudation 
and  end  in  a  chronic  adhesive  pleurisy.  The  aivas  of  iiillanu-d  pleura 
may  be  lurge  or  small  and  difhisely  located.  They  may  rarely  occur  al 
Ihe  apices  of  llic  lunj.'s  in  conneclion  with  an  early  tubercular  process 
Ou  Ihe  (ilher  hiuid,  Ihey  may  be  ji'nitcd  lu  the  base  and  (jive  rise  Itt 
diaph  ray  malic  jileurisy. 

The  lenii  iilnim-piu'timoiiin  has  bcon  applied  In  those  cases  of  dry 
pleurisy  in  wliich  there  has  been  an  excessive  exudation  and  deposition 
of  pus-cells  in  the  layer  of  llbrin  without  the  fonualion  of  free  (hiiu  in 
tile  |}leural  cavity. 

Symptoms. — Allhougii  localized  areas  characterized  by  Ihe  prodnction 
of  fibrin  are  (|uile  frequently  found  at  Ihe  post-moriem  examination,  the 
diagnosis  of  this  form  of  disease  in  infants  and  in  young  children  is  not 
oflcn  made  during  life.  Tlie  symploms  are  of  acute  onsel,  characterized 
by  a  sharp  pain  or  stitch  in  the  side,  slight  fever,  and  a  sliorl,  dry  cough. 
The  pain  is  usually  referred  to  the  lower  part  of  the  axilla,  where  the 
lurgi'st  excursions  of  Ihe  hvo  layers  of  Ihe  pleura  lake  place  in  llie  act 
of  breathing,  or  to  Ihe  abdomen.  Un  auscultation  a  friclion-rub  may  be 
heard  at  the  site  of  ttic  pain  or  remote  from  it.  In  infants  and  young 
children,  however,  fricliou-sounds  and  [ileurilic  (lain  are  nmch  less  pn>- 
nounced  than  in  aduMs,  and  a  pleurisy  is  oHen  not  even  suspected  until 
the  advent  of  Ihe  exudation.  Probably  in  the  great  majority  of  cases  of 
dry  pleurisy  in  early  life  the  condition  is  secondarj'  to  lobar  or  broncho- 
pneumonia, and  its  signs  and  symptoms  may  be  masked  by  those  of  the 
primary  disease. 

Acute  Pleurisy  with  Sero-Fibrinous  Exudation. — PatholoiucaJ- 
Anatomy. — Tlie  jialhological  exudate  of  a  dry  or  pla-stic  pleurisy  may  be 
direcliy  absorbed  or  the  inllammatinn  may  result  in  an  exudation  of 
Bcrum  and  llbrin  into  the  pleural  cavities  with  organization. 
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is  <jf  a  I'lear,  pale- yellow  oolnr,  i/oatjiilatcs  spontant-ously, 
anil  (contains  Itwciili  nf  libriii  ami  a  H^w  Ifiii-orytcs  and  fridnllieliai  ct-ils. 
The  amount  of  fibrin  varies,  ami,  aci'Driliii!^  as  il  is  small  or  large  in 
relation  to  the  serum,  we  speak  of  the  exiulalc  as  seni-lihnrious  or 
fibrino-aeroiis.  A  grealer  proportion  of  librin  is  likely  to  be  present  in 
the  exudation  in  children  limn  in  adults. 

The  ijiiautity  of  tliiiii  may  be  small  and  em-i/'^e'f.  and  aeeompanied 
by  areas  of  atelectasis  in  the  adjacent  lung,  or  il  may  fill  the  whole  cavity, 
compressing  the  lung  against  the  spuie,  and  tlius  piaelically  depriving  it  of 
its  functions.  In  a  sinjiJar  manner  when  the  exudation  is  on  the  right  side 
the  liver  is  depressed.  Dis|)lacemenls  of  the  heart  and  periciudium  very 
commonly  oucur  when  the  exudation  is  either  on  the  right  or  Ihe  ielt  side. 

Symptoms. — The  onset  of  acute  pleurisy  with  serous  exudation  is  in 
many  cases  violent,  and  attended  by  a  high  temperature,  increased 
respirations,  rapid  pulse,  restlessness,  and  even  pain,  winch  in  young 
children  is  usually  referred  lo  the  abdomen.  In  infants  and  in  young 
children  convulsions  are  quite  common,  while  in  older  children  the 
symptoms  are  more  like  those  which  occur  in  adults.  Thei-e  is  a  short, 
painful  cough,  with  loss  of  appetite,  and  frequently  vomiting  and  dian-lm-a. 

The  white  blood  count  is  rarely  increased  in  senms  exudalioTis,  exirept 
in  the  febrile  stiiges,  and  even  then  is  not  often  over  Ihuleen  thousand. 
Unconip healed  cases  of  tubereuiar  pleurisy  probably  never  have  a  leuco- 
eytosis  (Cabot). 

These  early  symptoms  are  usually  followed  in  two  or  three  days  by 
an  exudation  and  by  a  decided  lessening  of  Ihe  pain  and  dys]>no-a.  At 
the  same  time  the  lemperalure  begins  to  have  a  (ieci<led  morning  re- 
nu'ssion.  When  the  exudation  is  large,  the  childi-en  lie  more  conifortidjiy 
on  llie  affi'i'ted  side,  and  when  they  ai-e  nureing  lliey  nurse  most  easily 
from  Ihe  right  bivast  if  the  lefl  pleura  is  alTecled,  and  fnmi  the  lell  breast 
if  the  right  pleum  is  aircded.  After  Ihe  serous  exudation  has  remained 
for  a  few  days  il  ordinarily  begins  to  lessen  in  amount,  jibsoritlion  lakes 
place,  and  by  the  end  of  a  week  or  ten  days  it  is  entirely  absorbed  and 
the  child  recovers.  In  other  cases  It  becomes  clironic  unless  its  alisorjilion 
is  furthereit  by  aspuation. 

PBVStCAL  SiUNs. — The  pliysii'al  signs  of  fluid  in  Ihe  pleural  cavity 
dill'er  in  cerlaiii  respects  frinn  Hie  usual  signs  in  ailults. 

Jnsjjcclioii. — On  inspectjnn  we  lind  dirjiinished  movement  of  llie 
atlc-cted  side  on  inspimtlon,  and  if  Ihe  thhd  is  large  in  ajuount,  a  decided 
bulging.  The  impulse  of  llie  a|icx  beat  is  olli-n  dis|j|aced,  depending 
on  the  quatdily  of  the  exudalion  an<l  tlie  sidr'  ull'ectcd.  The  displace- 
ment of  Ihe  heai'l  is  most  marked  in  lefl-sidcd  elTu5iiin.s,  in  whii-li  the 
impulse  may  be  seen  in  thi'  tliird  and  I'onrtli  right  intercostal  spates,  and 
sometimes  as  far  out  as  Ihe  mammillary  lin<-.  In  ritrhl-sided  elTusions  Ihe 
degree  of  displacement  is  less,  bul  Ihe  impulse  may  be  seen  in  liie  fourth 
inlerspace  and  between  the  inammillary  and  niidaxillary  lines. 


710 


I'LUIAI'HII.'S, 


Pnlpaflon. — By  palpation  Ihe  intensity  of  the  apex  beat  and  fh« 
amount  of  displai^onienl  of  the  tit-arl  and  of  lln^  liver  (in  right-sided 
affections)  may  bo  determined.  The  information  Id  be  obtained  by  tactile 
I'rfmitus  is  not  of  much  value  in  infancy  and  early  rhildhood ;  its  diminu- 
tion is  not  markori,  and  occasionally  11  is  iiuile  distimt  over  an  exudation. 
Thus  one  of  the  most  valuable  of  dllferential  sij^is  from  ronsolidatioii 
fails  in  the  donbtfril  cases  In  I'hildivn. 

I'ercuaainii. — The  percussion-nole  varies  from  slight  duhiess  to  fiat- 
nesa,  according  to  (he  quantity  of  the  fluid,  and  there  Is  a  sense  of  in- 
creased resistance  to  Ihe  tingers.  Above  Ibis  level  of  dtilncss  the  note 
is  normal  or  tympanitic  (Skoda 's  resonance),  and  may  be  most  prunounceti 
in  front  below  Ihe  clavicles.  On  the  right  side  the  duiness  may  be  con- 
tinuous with  that  of  the  liver,  on  the  left  it  may  obliterate  the  semilunar 
space  of  Traube. 

The  ii()per  border  of  a  fluid  exudate  has  certain  peculiar  character- 
istics, as  shown  by  Ellis  and  Garland,  if  not  complicated  by  pleural  adhe- 
sions, and  is  ollcn  of  aid  in  the  dilt'erential  diagnosis  from  consolidation 
of  the  lung.  When  the  lluid  is  small  in  amoutit  it  can  usually  first  be 
detected  in  the  back.  In  these  small  exudations  the  upper  border  of 
dnlnesB  begins  at  the  vcrtebnil  column,  extends  oulward  horizontally  for 
n  distance  which  varies  aicordinfr  to  the  size  of  Ihe  exndalion,  and  drops 
in  the  neigiiborhood  of  tiie  posterior  axillary  line,  by  a  curve  more  or  less 
abrupt,  to  Ihe  base  of  Ihe  thorax.  As  Uie  lluid  intireasps  in  size  the  line 
of  dutness  drops  more  anteriorly,  When  it  is  moderate,  the  lower  half 
of  the  pleura  only  being  filled,  the  upper  border  of  the  area  of  duiness  is 
foimd  til  extend  at  first  oulward  and  then  upward  over  the  angle  of  fbe 
scapula,  reaching  its  highest  point  in  the  axillaiy  region.  The  line  may 
then  drop  abruptly  I'njm  the  upper  axilla  to  the  base  of  Ihe  thorax  near 
the  apex  of  the  heart  or  to  the  corresponding  point  on  tlie  right  side.  This 
line,  which  has  been  called  tlie  '■  letter  S  cun'e,"  is  characterized  by 
having  its  highest  point  in  the  axillarj-  line.  W'hen  tiie  quantity  of  lluid 
is  still  larger  and  exceeds  a  certain  amount,  the  "letter  S  curve"  a 
obliterated,  luid  the  resonance  over  the  compressed  limg  becomes  less 
marked.     Tlus  curve  can  only  be  detennined  by  verj-  liglil  percussion. 

If  the  line  of  duiness  is  altered  by  a  change  in  position  of  Itic  body, 
it  is  u  positive  sign  of  lluid.  An  encysted  exudation  or  a  large  amount 
of  fluid  will  not  give  llils  sign. 

The  displaeemenl  of  Ihe  hearl  is  a  most  valuable  indication  of  cll'iisidn 
in  young  children,  and  willi  caivful.  light  percussion  Ihe  gradual  increase 
and  decrease  of  the  ell'usion,  when  it  is  of  any  great  exlenl,  can  be  de- 
termined by  the  variations  in  the  position  of  the  heart.  The  physio- 
logical duiness  of  ihe  head  which  has  been  described  ns  occurring  in 
early  childhood  (page  85)  under  the  lower  third  of  tlie  sternum,  becomes 
much  more  marked  when  the  heart  is  displaced. 

Aut^iftnthn. — The  sounds  obtained  by  auscultation  are  variable,  and 
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in  some  respects  are  very  dilTi,TL'nl  I'roin  Ihuse  whifh  are  heard  over  a 
pleural  oxudatiun  in  an  adull.  BroiiL-hiat  breatliiug  is  Ihe  rule  rather 
than  the  exception.  U  is,  however,  less  intense  aiid  more  distant  than 
that  which  we  orrlinarily  hear  over  an  area  ol'  consolidation.  Vocal  reso- 
nance, moreover,  is  generally  increased  (bronchophony),  and  is  some- 
times as  pronounced  as  in  pneumonia.  Occasionally  it  will  give  the 
same  nasal  quality  as  over  a  consolidalion.  Fricfion-sonnds  above  the 
level  of  the  fluid,  or  afler  absorption,  ari;  rare  in  early  life.  Moist  rales 
are  sometimes  heard  over  an  exudation,  and  are  probably  of  bronchial 
ori^'in.  Even  triction-sounds  are  someliines  said  to  be  heai-d  over  tlie 
fluid,  but  are  probably  transmitted  from  points  above  the  level  of  the 
exudation. 

Diagnosis. — The  principal  physical  signs  of  pleural  effusion  in  infancy 
and  early  childhood  are  flatness  which  does  not  correspond  to  the  ana- 
tomical divisions  of  the  lobes  of  tlie  lung,  broncliial  breathing,  varying  in 
intensity,  bronchophony,  displacement  of  the  heart,  and  changes  in  Uie 
outline  of  dulness  on  shilling  Ihe  position  of  the  body.  The  dilTerential 
diagnosis  can  best  be  described  in  connection  with  purulent  exudations 
(page  713). 

Prognosis. — The  prognosis  of  a  serous  efru.cion,  as  a  rule,  is  very  favor- 
able in  infants  and  in  young  children  unless  the  streptococcus  or  one  of 
the  more  virulent  forms  of  the  pyogenic  cocci  is  present,  or  unless  the 
disease  is  secondary  to  tuberculosis  elsowhere  and  is  caused  by  the  tubercle 
bacillus.  If  the  serous  exudation  tends  to  become  purulent,  the  prognose 
is  not  so  good,  but  still,  provided  approiirialc  treatment  is  carried  oul,  it 
is  favorable.  If,  as  in  rare  cases,  the  pleuritic  exudation  occurs  on  botli 
sides,  Ihe  pri^nosis  becomes  grave.  The  possibility  of  the  presence  of 
the  tubercle  bacillus  should  be  considered  in  these  latter  cases. 

We  had  in  tiiirBLTviceallbe  Boston  City  HcispiLfl]  a  boy.  Ihirleen  years  old,  who  was 
nllacked  with  pleurisy  nnil  a  seroua  exudiilioii  on  Ihe  left  side  wilh  dii^placement  of  Ihe 
hunrt  to  the  right.  Aller  one  aspiration  Die  lluii)  viae  quickly  absort>i!d,  but  three 
weeks  Inter  he  was  atlackeJ  with  i)lL'urisy  on  Ihe  right  sltle,  followfd  by  an  exudation 
nud  displacenLenI  or  Ihe  heart  tu  the  left.  This  ctTusiou  wns  alisorheij  without  aspira- 
tion, and  the  hoy  was  disrharged  from  the  hospital  well  and  slroutt,  wilh  both  lun^s 
appHrenlly  in  ii  normal  L-ondition. 

Wlien  llie  effusion  is  very  large  and  the  heart  is  mucli  displaced,  there 
is  always  Uie  danger  of  a  fatal  issue  from  asphyxia,  and  the  prognosis  de- 
pends upon  whether  the  exudation  can  be  controlled  by  aspiration  and 
the  heart  Ihus  be  kept  in  normal  position.  The  following  case  illustrates 
the  danger  which  may  arise  when  these  lai^  quantities  of  fluid  are 
accompanied  by  displacement  of  tiie  heart. 

A  boy,  four  or  five  yeiuv  old,  entered  the  hospital  with  n  large  exudation  in  the 
left  chest.  The  heart  wns  displaced  to  the  rutht  and  upward  as  far  a»  the  second 
inti'rspace  t«  Ihe  right  of  the  stemmn.     He  vine  ejranotic  and  gasping.     On  aspiralinr 
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the  chi'^l  and  rriTioving  ii  Urv  nuiiiilily  of  lliiirt,  Ihc  hi-art  reassunifd  iu  nurmnl  posi- 
tion iimii'r  llu'  hIitiiuiii.  On  llii'  fiilliiwini;  iiii^lil  Um  JHiy  dle<l  niiddimly.  the  Huiil 
li'ivinn  rajiidly  rciiiriiiiiulaU'd  ami  :i^.iiri  dii!i|il!u.'(.-i!  Hii-  heurl. 

Cases  of  \his  kind  should  wani  us  dial  a  ptpuritic  esudation  of  any 
esleiil  ill  a  yoiini;  child  shnulil  hr  wak'hi'd  cjirelully,  Jimi  lltal  aspiration 
should  bi'  pt-'i-furmed  wlifii  llitTi'  is  iiiditaliuii  of  aii  iucrfase  in  Ihe  infra- 
thoracic  pressure, 

Wticn  till-'  pK^urisy  is  sr'condary  to  olhrr  diseases.  siii;h  as  rht?umatism 
and  scarli-l  ffvor.  llie  prqrnusis  is  iiol  so  favorable;  tlie  lluid  is  nt)t  apl  to 
be  absorbed  so  rpadilj',  and  is  more  likely  to  become  purulent  The 
propnosis  is  also  n'tidercd  more  unravorablt-  in  Ihesf  cases  by  the  pro- 
longed pressure  upon  the  lunp,  with  its  corri'sponding  ill  ffl'ecis  upon  (he 
gt-nt-'ral  coiidilinii  of  the  child.  The  danpips  which  arise  from  the  de- 
velopment of  tubeiTulosis  must  also  hv  borne  in  mind. 

TiiEATMEVT. — The  treatment  of  acute  pleurisy  during  the  early  days  of 
the  attack,  bi'lbre  an  exudation  of  any  (.'unsidcrable  extent  has  appeartni, 
should  be  directed  to  the  relief  of  the  pain  by  a  flannel  bandage  closely 
applied  Id  the  thorax,  so  as  to  allow  tlie  ribs  to  move  as  little  as  possible 
in  ivspirafion.  Snnielimes  an  occasional  dose  of  linctiira  opii  eanipbo- 
rata  will  also  be  needed  to  make  the  child  conifortabli'.  Aller  the  fluid 
has  increased,  the  child  shonid,  if  possible,  be  kept  ui  bed.  There  are 
some  cases,  however,  in  vvhieh  a  child  witti  considerable  exudation  ui  its 
pleura  will  feel  well  and  bright,  and  will  play  about  its  nursery  without 
showing  any  especial  symptoms  of  diseoinforl.  We  have  met  willi  in- 
stances of  this  kind  where,  (.-xcejit  lor  pallor  and  a  poor  appetite,  tin-  cliihl 
seemed  bright  and  active,  and  yet  had  a  pleuritic  exudation  iarye  enough 
to  displace  the  heart. 

The  child  siiould  be  examined  each  day  in  reference  to  an  increase  in 
Um  ijnanlity  of  lliiid  and  to  a  displacement  of  the  liearl.  If  neither  oc- 
curs, and  if  tltc  respiration  and  circulation  show  no  evidence  of  disturt)anec, 
an  expectant  treatment  is  all  thai  is  required.  If,  on  the  contrary,  l!n- 
fluid  is  increasing  and  the  heart  Ls  ilisplaced  to  any  considerable  degree, 
or  if  absorption  of  the  fluid  is  delayed  for  two  or  three  weeks,  Uie  cliesl 
should  lie  aspirated.  The  point  of  aspmilion  should  usually  Im-  in  Uu- 
fourth  or  lifUi  interspace  in  tlie  midaxillai-j'  or  posterior  axillniy  line, 
but  in  deciding  where  to  enter  we  sliould  always  be  guided  by  the  indi- 
cations given  by  llie  physical  signs.  A  bacteriological  examination  of  the 
fluid  removed  should  then  bo  made,  to  detennine  which  fonu  of  organism 
is  present  in  the  exudate.  If  one  of  the  more  benign  forms  of  bacteria  is 
present,  such  as  the  pneuniococcus,  or  if  the  tUiid  is  found  to  be  serous, 
no  further  Ircatrnrnt  will  be  required,  unless  lliere  be  a  nmecuniulalion 
of  Ihc  lluid.  in  wltiili  ejise  a  second  aspiraiion  will  beindiiated.  If,  how- 
ever, streptococci  are  found  in  the  exudate,  the  case  must  be  walelied 
very  caretiilly,  as  it  is  more  likely  to  become  purulent  and  to  need  radical 
surgioat  treatment. 
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As  the  iinfavorabif  syiiiploms  in  a  plcuriUc  t-ffusion  arise  nioslly  from 
inlra-Uioraeic  pressure,  nlief  froin  the  pressure  by  aspiratioii  is  indicated 
rallicr  Ihan  by  the  use  ot  drugs,  wliich  cannot  bo  depended  upon. 

Acute  Pleurisy  with  Purulent  Exudation.— Empyema.~Iri  the 
first  tlirfe  or  fuur  yoars  of  life  purulent  exudations  into  tlie  pleura  are 
much  more  common  than  serous  or  sero-fibrinous  exudations.  Nearly 
all  the  cases  which  are  seuondary  to  loliar  or  bronciio-pneumonia,  repre- 
senting the  laitjest  j;roup  in  children,  are  caused  by  the  pneuniococcus. 
The  presence  of  other  or^-aiiisMis  has  already  been  referred  lo. 

PATiiOLotiit'AL  ANATOMY. — The  inflammatory  process  begins  with  aii  ex- 
udation of  (ihrin  u\i<tu  the  surface  of  the  pleura,  accompanied  by  an 
excessive  niigralion  of  leucocytes  and  a  rapid  accninulation  of  pus.  The 
exudation  may  occasionally  be  sero-fibrinous  at  first  and  subsequently 
become  purulent.  In  cases  of  streptococcus  and  slaphylococcus  infections, 
the  inflammation  may  be  purulent  from  tiie  beginning,  but  Ihe  pus  is  not 
so  tliick  and  contains  less  fibrin  than  in  pneumococcus  infections.  The 
pus  may  be  encysted,  but  this  rarely  occurs  in  an  empyema  folhjwing 
pneumonia. 

WHien  no  bacteria  are  found  in  the  fluid,  when  there  is  no  history  of  a 
preceding  acute  pneumonia  fir  a  neoplasm  of  any  kuid,  when  there  is  little 
tendency  to  absorption  of  lite  exudale,  and  when  the  exudate  is  found  to 
contain  blood,  the  signs  point  strongly  towards  a  tubercular  origin. 

Stmptoms. — The  disease  when  primary  may  be  aeule  in  its  onsel,  and 
may  simulate  closely  the  initial  slage  of  lobar  pneumonia-  When  second- 
ary to  piiiiuuonia  or  some  other  acute  infectious  disease  it  is  slow  and 
somewhat  insidious  in  ils  development.  The  pulse  and  respirations  may 
be  increased,  but  aller  Ihe  early  days  of  the  disease  they  are  oHen  very 
lillle  raised.  Then-  is  nolhing  eharaeterislic  in  the  temperature  of  an  em- 
pyema, and  the  diiignosis  usually  can  be  made  only  from  the  knowledge 
that  tlie  younger  Ihe  individual  the  more  likely  is  pus  to  be  present. 
Cai'liexiii,  auieniia,  and  prostration  soon  become  iirmninenl.  A  i)ro- 
nounced  leucocytosis  ia  present  from  the  onset  and  is  the  most  important 
symptom  in  the  differeidial  diagnosis  from  a  pm-ely  sero-fibrinous  exuila- 
Uim,  which  rarely  shows  more  than  a  modende  increase  in  the  white 
cells.  Leucocytosis  may  at  times  be  absent  when  aspiration  shows  pus 
lo  be  present,  hut  lliis  is  unusual  and  may  be  only  temporary. 

The  physical  signs  are  the  same  as  in  sero-fibrinous  exudations  and 
have  been  descriJied  on  page  709. 

The  absorplion  of  a  purulent  exudate  withoul  surgical  interference  is 
very  rare.  We  have  occasionally  met  with  cases  in  which  one  or  Iwo 
aspirations  wen-  all  that  were  necessary  and  in  which  complete  absorp- 
tion seemingly  look  place 

When  casi's  of  empyema  are  led  unlrealed,  a  spontaneous  opening 
usually  takes  place  thruugli  some  portion  of  llie  thoracic  waits,  but  Hie 
exudate  may  also  find  its  exit  through  the  lungs  by  opening  into  one  of 
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the  bronchi  or  perforaling  in  other  direclions.  We  have  met  with  c; 
in  which  t!ie  diaphragm  was  perforated  and  the  point  of  exit  of  ttie  pus 
was  in  the  region  of  the  unibilitus.  When  perforation  does  not  occur, 
the  pU3  is  partially  absorbci!.  adtit-sions  are  formeit,  and  sometimes  f^reai 
deforniily  of  the  cliest  follows,  which  may  result  in  a  marked  decree  of 
lateral  curvature  of  the  spine  as  well  as  in  great  contraction  of  tho  chest 

DiAusosis. — The  diagnosis  of  cmpyi'ma  ri'sls  upon  the  signs  of  fluid 
in  the  pleural  cavity  associated  with  a  pronounced  leucocylosis,  but  it 
cannot  be  made  delinilely  without  the  aid  of  the  aspirator.  In  all  doubtful 
cases  the  aspirator  should  be.  freely  used,  for  the  consequences  of  a 
neglected  empyema  are  very  serious. 

The  diirerential  diagnosis  of  empyema  is  to  be  made  from  a  number 
of  different  lesions. 

From  Pneumoiua. — The  conditions  which  are  most  likely  to  be  con- 
founded with  a  pleural  exudation  are  acute  and  unR'solved  pnemnouias. 
The  diniculty  arises  fn"»m  the  fre(|ueiicy  of  bromliial  breathing  and  bron- 
chophony and  normal  tactile  fremitus  over  a  pleural  exudation  in  early 
hfe.  When  the  physical  signs  are  those  both  of  fluid  and  of  consolida- 
tion, the  diagnosis  must  rest  upon  the  results  of  exploratory  aspiration. 
It  is  to  be  home  in  mind,  however,  thai  asjjiration  frequently  yields  a 
negative  result  even  when  fluid  is  present,  am)  several  punctures  may 
be  necessary  before  the  diagnosis  can  be  settled.  The  possibility  of 
pneumonia  and  pleurisy  witli  exudalion  being  combined  should  not  be 
I'oigottcn  in  making  the  dilVerential  diagnosis. 

From  Atdcdamn. — A  simple  bronchitis  in  children  may  cause  an  occlu- 
sion of  the  bronchi  and  produce  atelectasis  of  Uie  lungs,  the  signs  of 
which  may  sinmlate  closely  a  small  efl'usion.  Coughing  and  deep  inspira- 
tion will,  however,  often  remove  the  mucous  plugs  and  allow  the  air  tu 
enter,  so  that  tlie  condition  is  readily  determined.  If  the  atelectasis  per- 
sists, the  signs  may  suggest  an  encapsulated  empyema,  and  aspiration  must 
be  resorted  to. 

From  Sero- Fibrinous  Exudat'innn. — The  diagnosis  from  sero-fibrinous 
exudations  is  very  difdcult.  but  the  young<_T  the  individual  Ihe  more  likely 
is  the  lliud  to  be  purulent.  After  the  tirst  week  or  ten  days  of  the  dis- 
ease, however,  when  the  fluid  is  purulent,  the  usual  signs  of  absorption 
which  so  commonly  occur  in  a  serous  exudation  are  not  ortlinarily  fnmid. 
and  aspiration  of  Ihe  pleural  cavity  will  then  determine  which  form  of  Ihe 
disease  is  present.     Marked  leucocylosis  favors  the  diagnosis  of  empyema. 

From  Chronic  Affhcsivc  I'leiiriny. — The  signs  of  chronic  adhesive 
pleurisy  may  exactly  resemble  those  of  fluid.  If  tlie  diagnosis  is  doubt- 
ful aspiration  will  make  it  clear. 

Prognosis. — The  prognosis  in  empyema  is  good  if  the  diagnosis  is 
made  early,  if  the  pneumococcus  is  the  cause,  and  if  the  case  Ls  properly 
treated.  If  the  infeclion  is  from  the  streptococcus  pyogenes  or  the  tubercle 
bacillus  the  (irognosis  is  very  unfavorable.     If  the  pus  has  been  allowed 
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fo  remain  in  tlie  chest  for  a  lo  ig  period,  Ihe  chances  of  recovery  are  pro- 
porlionaloly  diminished.  Spontaneou?  recovery  rarely  occurs.  In  i:ifanls 
under  one  year  the  mortality  is  usually  much  higher  than  i;i  later  periods, 
especially  in  hospital  practice. 

Treatment. — The  treatment  of  empyema  is  essentially  surgical,  and  we 
sliall  not  enter  into  its  details.  After  the  first  aspiration,  if  absorption 
does  not  ocrnr  wilhin  a  weeic  and  if  the  infection  is  due  to  llie  pneu- 
mococcus,  it  is  well  to  wait  a  week  before  deciding  on  a  sejond  aspiration 
or  operation.  If  one  of  the  more  virulent  forms  of  bacteria  is  found 
in  the  exudate,  a  radical  operalioti  is  Ihe  best  method  of  treatment  and 
should  be  performed  at  once.  Sometimes  one  aspiration  of  the  pus  will 
be  followed  by  permaneiit  and  entire  recovery.  This,  probably,  only 
occurs  in  infections  due  lo  the  pneumococcus,  and  we  have  seen  such  a  case 
in  an  infant  seven  weeks  old.  We  have  also  seen  recovery  follow  after  two 
and  even  three  aspirations.  The  pleural  cavity  should  be  thurouglily 
drained  by  means  of  drainage-tubes.  In  many  cases,  especially  in  cliil- 
dren  over  two  or  three  years  of  age,  resection  of  one  or  two  ribs  gives  the 
best  results.  Altliough  in  some  cases  a  rapid  ciu-e  in  two  or  thixje  weeks 
follows  the  operation,  yet  the  recovery  4s  often  prolonged  for  many 
months,  even  when  strict  antiseptic  precautions  have  been  taken  at  the 
time  of  the  operation. 

The  following  rases  illustrate  pleurisy  with  sero-fibrinous  exudation: 


A  girl,  eleven  yenrs  oli],  was  iitlaeked  wiUi  n  rhill  rollowcd  by  vomiting:  and  a 
short,  dry  cmn/li.  Later  elie  complained  of  p-iln  ill  the  lower  part  of  llie  rigtil  etiesl. 
Sim  was  feverisli,  lost  in  w<'it"lit  nTid  in  appetite,  and  her  rpapiralions  were  painful. 
She  liiy  most  conirorliil>ly  on  lirr  )mrk  and  on  her  letT  side.  A  pleuritic  fridion-ruii 
WHS  heard  in  Ihe  right  iivillary  reKion-  Hpr  lips  and  cheek.i  were  sliglitly  cj'.inolie. 
Her  tongue  was  somewhiil  ooated.  The  al*  nasi  were  workiiii;  iiiiiJ  orthopnffia  wits 
marked.  The  percussion  and  aUHcultaiion  of  the  left  lung  showed  noltiing  abnormal. 
The  resonance  was  Tiir  nvi-r  the  upper  pari  of  Ihe  right  front  and  bark.  There  was 
Dntness  from  .tlionl  Ihf  tiftli  dorsal  vertebra  in  Ihe  right  liatk  to  the  base  of  the  lung, 
The  Hiitness  cxlended  into  llii;  iiiillary  region,  where  it  reached  its  hifihesi  p(riiil.  and 
then  gradually  desii'ndi-il  In  Ihi.'  rittbl  parasternal  line  on  a  level  with  the  fourth  cdstul 
cartilage.  Over  lliis  iin-a  nf  (lalnesa  respiralioiL  w;is  markedly  diminished.  N'o  findion- 
rub  was  heard.  The  v.Mral  and  Ihe  tactile  fremiliw  were  diminishrd.  The  impulse  of 
the  heart  was  found  in  the  fourth  inlerapace,  1  em.  (J  inch)  to  (he  left  of  the  mam- 
millary  line.  The  hiMrl-sonnds  wrTe  normal.  Tlicre  wnsiio  displicemeiil  of  the  liver. 
An  eiaminnlion  of  tlu>  urine  showed  it  lo  he  ni-id,  to  have  a  sppcilic  gravity  of  1022, 
lo  he  of  Dornial  color,  aisd  In  i-onlain  no  Hlliumin.  The  chloridt-s  were  normal.  The 
temperature  whs  .'i8,:i'  to  40"  f.  (103"  In  104'  F.)  U.t  the  first  two  days  and  lh«n 
gradually  declined  to  normul  in  the  course  of  three  weeks.  The  pulse  and  n-apiratioUB 
wore  irregular,  Ihe  former  ranging  between  80  and  120.  and  the  latter  tvelween  2.'>  and 
60.  Tliu  physical  signs  were  Ih'isi;  of  a  pleuritic  effusion  of  the  right  sidt  with  dia- 
plncemenl  of  Ihe  1 it  In  the  lell. 

The  are.T  of  ll.ilrn.'ss  t-raduidly  decreased,  and  an  enploralnry  nspimlion  showed 
llie  (liiid  111  lie  sr-rous.  Nine  wei-ts  from  Ihe  heeinning  of  the  all.ick.  tlie  dulness  oil 
percuiision  gradually  disappeared,  auscultation  showed  th«  respirution  to  be  normftl. 
Knd  the  heart  rpsiimcd  Its  normal  pMitinn. 
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In  onolher  case  of  senilis  effusion  in  thu  pleura,  the  li-mperature   rujiKed    1 
.2°  anJ  :iK.8'>  l\  (99=anU  102"  F.)  fnr  Ihn'e  weeks  and  suddenly  dropped  (o  ,,""? 
In  tlie  liegiiuiiiiB  IGJi  ■■.«.  (5)  oun.Ts)  of  fluid   were  willnlrawii   n-i.n,   ||,p  <.|„.s|"'"i|.,  ' 
fluid  reai-c  limn  111  led,  so  Uiul  ulisolulc  dulnei<s  was  found  ovfr  the  u  holi-   riid  I      ■         */ 
Uie  cliest  in  froiil  and  liuliiiiil,  bul  usjii riilion  did  rml  Iwvr;  lo  Iw  r>>sii]-lr-i|  t.  - 

complelc  alHiorplioii  liml:  pliii-e  lliirly  days  fmni  Un-  liei;inninit  kT  tin-  jiliin-k  '  '  " 

AnoUier  case  wliich  illustrat(«  tin;  difticulty  in  iliujfiioslicatiny  «  nurui     i 
effusiun  in  the  pleura  in  Hie  early  days  of  Ihe  disease  is  the  follouiii.'  ■ 

A  girl,  four  years  old.  was  suddenly  nllacked  with  fough,  find   puin   i„  (i        •  ,  , 
side.      The  ternpendure  was  iO.R"  f.  (IW.'  R).     The   rwpirati.ma   wero   quick/nS 
and   (he  |)iilse  was  rapid.      Nnlhiiig  ahminnal  was  delected  oti  l^hysical  pxarnln   1"      ' 
On  tiie  following  day  the  geiierid  Bymploms  disappeai'ed.  and  the  tenipevulure   M]"L 
38.8°  (■-  (102"  F.).      In  another  day  Um-  lemperahn'e  fell  |o  37"  C.  (!)8.ti=  f  )    ^j  .l 
chi)d  seemed  hriifhl  and  well.      On  Uie  rolluwing  diiy.  however.  Ihe   U-iiiiii.fHtui-  * 

lo40"C.  (104°  F.j.flalnessundtheotliersignsof  fluid  wereddectedin  the  right  axill 
region,  and  an  eiploratory  uspiralion  slioned  the  presence  of  pus. 

OHBONIC  PLEURISY. 
Chronii^  pleurisy  results  from  previous  allarlcs  of  aculp  inltamniatiniis 
of  the  pleura,  either  wiih  or  without  Uie  forinalion  of  iluid.     Th<?  rcsnll 
is  essentially  tlie  saiTii.-.  dirTL-riii^'chielly  in  degn-e.     The  lesions  .in-  rvun- 
senled,l>y  adhesions  l>et\veen  thi'  thiekeiied  layers  of  parietal  and  Tiseeral 
pleura.     I.arge  or  sniidl  areas  of  the  ra^-ity  may  thus  be  obliterated.     The 
pliysiiiU  sifjiis  are  represented  ctiietly  by  dulness  and  riiniintilioh  in  tlie 
iiileiisity  of   the   l>reathinB,  voice-sounds,  ajul  tactile  freniilus.      Utten's 
phenomenon  is  absent.     On  the  otlier  hand,  adhesions  are  oflen  found  al 
the  autopsy,  where  during  lite  bolh  lunfs  seemed  perfectly  nonnal.     The 
diagno.'^is  is  aided  by  the  use  of  an  aspjralinp  needle,  by  which  Wf  ran 
often  determine  liy  the  sense  tif  tourh  wlielher  the  needle  is  in  a  lliick- 
ened  pleura,  the  lung,  or  a  free  cavity.     If  the  adhesions  are  extensive 
relraclion  of  llie  chest  with  certain  compensatory  chanj^es  occur  as  ilhis- 
Irated  in  the  following  case. 

A  little  giFl,  three  years  old,  had  an  allai-k  Iwn  years  previonsly  of  «>me  pnlmq- 
nary  disease  nw.nipanio<i  by  fever.  Frcini  lliiil  time  until  she  was  firs-l  3i>en  she  wns 
deliiule  iind  cuiinlied  a  great  deal.  Her  finish  hiiiT  inereased,  hut  she  did  imi  |„s^.  j,, 
weight  nur  have  any  ulher  ahniirmal  svniijlonis.  She  was  p;de,  and  Ih"  eiTVical. 
axillary,  and  inguinal  Rlaiids  wer-?  enlart-'ed.  M.-r  lingers  were  nmrk'-illy  dutibed. 
Shi-  shnwed  a  peculiar  laleral  eun'ature  of  the  apiiic,  whieh  i-ould  md  be  made  to  dis- 
appear by  traction.  The  righl  side  of  the  thorax  expanded  nornially.  the  led  side 
scarcely  al  all.  There  were  by pfrrcEso nance,  no  rllles,  and  cnmiiensalnry  respiration 
over  the  n^M  lung.  The  lefl  lung  «:i3  appiirenlly  altdcchilic  and  showed  diilnesa 
everywhere  i-scpl  in  a  siiiiill  Iriaiigubir  are.i  al  Ihe  iuferior  angle  of  Hk  sch]iuIh.  This 
deforniily  of  Ihe  thurax  was  pviil.ably  Un'  result  of  an  empyema  whirh  uceurred  wlicii 
she  was  one  year  old  and  was  not  properly  treated. 

Tbeatmest- — The  treatment  consisis  entirely  of  general  hygiene  and 
systematic  exercises  of  the  chest.  ^M 


PLATE   XIIT. 


N 


k 


Cusoof  Hyiiropnciimnihonn,  In  ii  bny  nf  7  yents,  Willi  llif  [eileut  id  llie  ii|-rlKlit  imslilnii,  ulinwfiiit 
e  !^liii<1u\r  «t  ilie  lvvv\  olllii?  etliulminu  iIip  luflsldu,  in  well  lU  thetDarkinl  iJiiplnvumEiitiif  llie  canllaa 
shadmi'  I"  Ihi'  risht. 


Uiw  ol  Byciropii  cum  mil  null.  In  n  hoy  of  7  "-ffl™.  wll'i  ll'f  poHpnt  In  the  dntviil  deruljitn*.  RjKUa' 
gmph  showB  the  jhu'loii-  i-oit  Ijy  lliu  cnusfun.  iiri'ii|ij-ln(r  rn'orly  ftll  of  Ilia  left  ebat,  v/tth  Uie  i-Xcopt|cD 
of  the  cJtlreoie  kpcJE.    C'anllBCBtudoM'KeniaiaewhMilliplacod  to  tliurlgUt. 
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W  HYDROTHORAX. 

I      Hydrothorax  is  a  non-inflarnnmlory  affertion,  rharacterized  by  the 

bransudatiun  of  a  siniplo  fluid  into  the  pleural  cavities.     II  is  a  rare  affec- 

lUon  in  eliildren.     The  efTusion  is  the  result  of  mechanical  obstruction  to 

the  flnw  of  the  siibpleural  blood  and  lynijih.     The  principal  tauses  lor 

.tliis  obslriictifin  are  found  in  diseases  of  the  heart  and  kidni\vs.     The  fluid 

BS  generally  bilateral ;  in  some  cardiac  cases  it  may  bo  unilateral.     It  is 

lapt  lo  be  grealer  in  amount  on  one  side  than  on  the  otlier. 

I       The  transudation  is  watery  in  character,  of  low  specific  gravity,  under 

11015,  and  contains  less  albumin  Ihan  inllanmiatory  exudations,  generally 

Ifrom  one  lo  two  per  cent-     It  does  not  coagulate  spontaneously  unless 

•^complicated  with  the  exudation  of  an  inllanied  pleura.     A  few  leucocytes, 

red  bliiod-corpiisclcs,  and  endolheliiU  cells  may  l>e  fotuid  when  the  sedi- 

biient  obtained  by  Uie  centriruge  is  exanuned  microscopically. 

I       Symptoms. — The  symptoms  are  in  most  cases  simply  those  of  the  con- 

IdilioTi  to  which  the  liydmlhoras  is  secondary.     If  the  iluid  is  excessive 

fciere  is  a  sense  of  constriction  beneath  the  sternum,  dyspnoea,  and  short, 

rapid  respiralions,  weak  pnlse,  and  .sometimes  cyanosis.     Any  of  these 

sjniplouis  may  be  due  lo  Hie  primary  disease  alone,  and  it  is  flierelbre 

of  much  importance  to  watch  the  lUTigs  ciirefuUy  in  all  advanced  and 

serious  cases  tif  caniiac  and  renal  dist-ase  associated  wilh  dropsy. 

The  physical  signs  ai-e  those  of  pleurisy  wilh  exudation.     There  is 
no  friclioTi-rtib,  as  the  pleuree  are  not  inllanied,  and  the  fluid  shifls  more 
txoadilv  on  change  in  position,  because  of  the  absence  of  inilammalory 
l^dtiesions. 

Di.wiNosis. — The  diagnosis  can  be  made  from  inflammatory  exudalions 
jy  the  chemical  examinalion  of  the  fluid  obtained  by  aspiralion. 

Tbratment. — The  treatment  is  that  of  the  primary  disease  tu  which 
Jie  hydrothorax  is  secondary.  If  the  symptoms  of  pressure  are  serious, 
L'peated  aspiration  is  genendiy  necessary. 

PNEUMOTHORAX. 

Pneumothorax,  or  air  in  Ihe  |hleural  caviiy,  rarely  occurs  alone.     II  is 

enerally  associated  wilh  serous  or  sero-fibrinous  Iluid,  and  is  then  called 

hyilri-pneinnofhorax. ;  or  with  pus,  when  we  speak  of  it  as  pifopneinnolhoriir, 

ExioiAMiv. — Air  may  enter  the  jdeural  caviiy  from  iwnetraling  wounds 

Dm   without,  such  us   may  result   from  aspiration.     The  niosi   frequent 

luse,  however,  is  due  lo  perforation  of  the  visceral  pleura  in  the  course 

jf  pulmonary  tuberculosis,  gangrene,   or  abscess.       Nine-lenlhs  of  the 

"tases,  according  lo  Fraentzel,  are  due  to  pulmonary  tuberculosis.     The 

condition  is  of  rare  occurrence  in  children. 

Pathological  ANA-romy. — As  a  result  of  the  entrance  of  air  into  the 
'pleural  cavity,  the  lung  collapses  and  is  withdrawn  into  the  upper  and  pos- 
^^lerior  part  of  the  pleural  caviiy.  The  amount  of  retraction  depends  upon 
^Hhe  extent  of  the  pleural  adhesions  or  consolidation  present.    The  entrance 
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of  air  is  generally  accompanied  by  micro-organisms,  and  by  Iho  i-  -  ^ 

whith  follow  a  sero-fibrinous  or  purulent  inflamniaUon  of  (lie     j*^""   '''""'^ 

Stmptoms.— Thfi  onset  when  sudden  is  charatterizcd  by  s**  ^  ^"'^■ 
tlie  sitlf,  dyspnii-a.  a  weak,  rapid  pulse,  and  great  prostrati   ^"^  ^"^  *" 
times  tlie  pneumothorax  develops  insidiously  without  eiviu  ,     ■    '      ^**'"^ 
eymploms  of  distress.     The  physical  signs  are  dislincUve  **        U'osf 

Irutpfdhn. — llespiration    is    iliminisiied    on     lln-    arTcet  ■  ( 
Utten's  sign  is  absent      The  heart  maybe  displaced  in   \t,f,  ^'** 

as  by  a  pleuritir  effusion.  ®^"'e  Way 

httpal'ntv. — Tactile  fremitus   is  absent  over  the   lower  oart 
chest,  but  may  be  normal  or  even  incTeased  at  tlie  upper  posl .  ■        ^^ 
tion  over  the  retracted   limp.     Tho  liver  is  generally   display '^rf"'-f '""^~ 
pneumothorax  is  on  the  right  side.     The  apex  of  the  heart  will     i      ""^ 
found  to  be  displaced  as  in  elTusions.  ^^"  ^« 

Percuflm'on.— Tympanitic    ivsoriance  is  pronounced    througho  t 
affected  side,  and  may  be  so  marked  as  to  ina.sk  the  presence     f" 
effusions.     When  the  air  within  the  pleural  cavity  is  very  tense   (h  ^^ 
cussion-note  may  be  muflled,  simulaling  dulness.  '         ^^' 

Auscultation. — The   respirations   ajid    voice-sounds   are    very    &■ 
heard  or  are  absent  in  the  lower  portions  of  the  chest,  whereas  at  f  h  >  j   ^ 
a  faint  amphoric  or  metallic  breathing  may  be  heard.    If  one  coin  is  ta     ''h 
against  another  coin  placed  on  the  back  over  the  tympanitic  area   II 
metallic  echo  is  readily  tmnsmilted  to  the  stethoscope  on  ttie  front  of  ()  * 
chesl,  and  is  quite  characteristic.     When   tlie  piieumnlhurax  is  arcoi 
panied  by  lluid,  as  is  generally  the  case,  Uie  signs  of  pneuniotliorax  an  I 
fluid  are  'ombined  and  vary  in  (heir  character  according  to  the  r^-laliv 
predominance  of  lluid  or  nir.     The  sound  of  spliishing  oblaiiifd  bv  sue- 
ciission  is  very  distinctive  of  air  and  lluid,  but  mast  not  be  confiised  with 
simitar  sounds  transmitted  from  Uie  stomach.      The  ililli-rence  can  be 
made  out  by  attention  to  the  position  of  the  intensity  of  the  sound. 

Diagnosis. — Only  when  the  air  is  very  tense,  and  gives  a  muflled  or 
dull  note,  will  the  physical  signs  resemble  those  of  fluid.  If  the  diagnosis 
is  doublfnl,  aspiration  will  make  it  clear.  Very  lai^e  tubercular  ca\-ities 
may  give  rise  to  the  signs  of  pneumothorax,  but  they  are  rare  in  children 
and  even  when  present  are  not  associated  with  succussion  or  displace^ 
ment  of  organs.  i 

PneunioUioras  and  emphysema  resemble  each  other  in  the  signs  of 
feeble  breathing  and  hyperresonance,  but  emjihysema  is  almost  always 
bilateral,  with  Hie  coai-se  moist  rilesof  an  associated  bronciiitis,  and  does 
not  displace  the  heart  or  liver,  although  it  may  alter  the  cardiac  and 
hepatii:  areas  of  dulness. 

Prognosis. — The  prognosis  of  pneumothorax  depends  largely  upon 
the  primary  condition  lo  which  it  is  secondary. 

Treatment. — ^The  treatment  is  essentially  the  same  as  that  of  pleurisy 
with  effnsion,  A 
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DISEASES  OF  THE  HEART. 

Cardiac  disease  in  inlaiicy  and  early  childhood  may  be  divided  into 
congenital  or  art|uired,  develop  menial  or  inflammalorj',  organic  or  i'unc- 
tional,  acule  or  chroniu.  In  lliis  early  poriuil  of  lire  cardiac  disease  lias 
certain  characteristics  in  which  it  diQ'ers  essentially  from  those  which  are 
met  with  in  later  life.  One  of  these  characteristics  is  that  there  is  a  more 
decided  tendency  to  recovcrj-  than  at  a  later  period.  Anotlier  is  tiiat, 
owing  to  the  undeveloped  condition  of  llie  infant  and  young  child,  inter- 
ference wilh  the  growth  of  other  oi^ns  and  parts  of  the  body  may  more 
easily  result  from  diseases  connected  wilh  the  circulation  tlian  is  possible 
in  tlie  case  of  ttie  fully  developed  adult.  Thus,  there  are  certain  ana- 
lomical  fads  connecled  with  the  ossilication  of  the  stfmum  whicli  be- 
come of  great  importance  in  connection  with  cardiac  disease,  Defonrii- 
lies  of  the  lliorax  may  result  from  the  continued  pressure  of  Uie  enlarged 
heart  on  the  soft  and  pliant  sternum  and  costaJ  cartilages  of  tJie  young 
subject.  These  deformities  do  not  arise  merely  when  the  iiulividnal  is 
rliachilic,  but  may  also  depend  upon  the  stage  of  development  at  which 
the  cardiac  disease  begins.  The  deformity  Ls  more  or  less  pronounced  in 
inverse  ratio  to  tlie  age  and  in  direct  ratio  lo  the  time  during  which  the 
cardiac  disease  has  existed.  Tlie  shape  and  extent  of  the  deformity  are 
also  dependent  upon  tlie  decree  of  ossification  which  has  lalcen  place  in 
the  sternum. 

In  young  infants,  in  whom  the  entire  sternum  is  hi  a  cartilaginous  con- 
dition, the  in  Ira-thoracic  pressure  from  an  enlarged  heart  may  cause  a 
bulging  of  the  whole  front  of  the  thorax.  This  may  occur  during  the  first 
year,  and  even  tip  lo  the  third  year.  As  the  child  grows  older,  Ihe  manu- 
brium and  the  second  piece  of  Hie  sternum  become  ossitled  and  ofTer  more 
resistance,  while  the  third  piece  of  Ihe  sternum,  still  remaining  in  a  senii- 
cartilaginous  condition,  may  be  lilted.  This  latter  displacement  may 
occur  in  children  in  whom  the  cardiac  disease  has  not  developed  until  the 
fourth,  fifth,  or  sixth  year.  We  have  had  under  our  care  a  child  seven 
years  old  who  at  the  age  of  five  years  had  rheumatic  fever,  and  who  pre- 
sented this  displacement  of  llie  third  piece  of  Ihe  slernum.     \o  otliei- 
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signs  of  rliachitis  were  detected.  The  middle  period  of  childhood  is  also 
a  peculiarly  unfortunate  one  for  the  occurrence  of  cardiac  disease,  because 
the  heart  grows  so  rapidly  at  this  period  that  il  requires  a  proportionately 
greater  amount  of  intra-lhoracic  space  for  the  normal  performance  of  its 
function  tlian  it  does  tattT, 

In  addition  to  the  injury  which  may  be  done  to  tlie  Ihoraric  walls  by 
an  cnlargi'd  heart,  we  must  consider  the  inlerfereuce  with  the  normal 
uniform  exjjausion  so  necessary  for  the  gmwing  pulmonary  tissue  and 
the  consequent  loss  of  the  elasticity  wiiich  plays  so  prominent  a  part  in 
the  establishment  of  the  equipoise  which  should  exist  in  a  perfected 
respiratory  apparatus. 

The  occurrence  of  dUeaeeit  uf  llie  bhod-vessefs  is  rare  in  infancy  aiid 
early  childhood  in  conqiurison  with  later  lite.  Aitfui-iiDii  is  rare.  A 
nan-ou-biij  of  Iht  iKtlimim  finrlu-  is  more  common,  and  is  one  of  the  inosf- 
marked  of  the  congenital  defects  of  the  blood-vessels.  It  may  result  in 
increased  blood-tension,  followed  l>y  hypertrophy  of  Ihe  left  ventricle 
and  subsequent  dilatation.  Sometimes  there  is  an  absence  of  the  vdhmitg 
aoiiw  during  fictal  life.  The  compensation  for  this  defect  takes  place  by 
an  increased  action  of  Ww  left  ventricle  and  the  establishment  of  a  lol- 
lateral  circulation  between  the  snbclaviaji  artery  and  the  thoracic  and  Ihe 
abdoininul  aoria.  These  malformations  exert  iti  varying  degn-es  an  in- 
lluence  on  the  heart,  as  the  inlant  grows  older,  lroii,i  increased  blood- 
pressure. 

CONGENITAL  DISEASES  OF  THE  HEART. 

Congenital  diseases  of  the  heart  are  somewhat  obscure  in  their 
etiolog)-,  bill  usually  result  either  from  an  intfjrference  with  the  normal 
development  of  Ihe  oiyan  or  from  endouardilis,  or  from  a  combination 
of  bolh.  The  parts  of  the  fcftid  circulation  at  birth  which  are  of  most 
importance  in  reference  to  diseased  conditions  of  Ihe  heart  and  great  blood- 
vessels are  the  foramen  ovale  and  the  ductus  arteriosus.  When  these 
remains  of  the  fcetal  circulation,  which  are  normal  during  inira-ulerine 
life  and  for  a  short  period  allorwards,  continue  as  the  infant  grows  older, 
they  become  abnormal  and  interfere  with  the  equilibrium  of  the  circu- 
lation. 

When  the  development  of  the  heart  has  been  interi'ered  with  in  intr»- 
nterine  life,  there.results  another  set  of  malformalions,  the  chief  of  which 
are  an  open  ventricular  septum,  a  transposition  of  the  great  vessels  con- 
nected with  the  heart,  and  various  malfoniiations  of  the  valves,  such  as 
atresia  of  the  orifice,  absence  of  one  or  more  cusps,  or  supernumerary 
st^iients.  Tiiere  may  also  be  absence  of  one  of  Ihe  large  vessels. 
Wlien,  again,  an  inflammatory  condition  has  taken  place  in  inlra-nterine 
life  (firtal  endocarditis),  various  other  morbid  conditions  result,  usually 
located  in  the  right  side  of  the  heart,  the  most  conmion  of  which  are 
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connected  with  llie  pulmoiiarj'  artery,  caitsiiif^  stenosis  or  atresia,  a  nar- 
rowing of  ttie  L'ornis  arteriosus,  and  various  nial formations  of  Ihe  tricuspid 
valve  and  oilier  orilires  of  ttie  liearl.  Tliese  inllamniatory  lesions  of  the 
valves  result  in  dilatation  and  h>T>prlro|)hy  of  tlie  hoarl  and  prevent  its 
norma]  deveJopmenl  by  Iteeping  open,  fur  tin*  [lurpose  of  eonipensation, 
tlic  foramen  ovale,  the  vcntrimlar  septum,  and  the  ductus  arteriosus. 
The  valvular  lesions  vary  greatly  hi  tlunr  extent  and  pathology. 

It  is  sometimes  very  dillieult  to  distinguish  between  the  lesions  re- 
snJtin^'  from  IVrlal  endocarditis  and  errors  of  development.  Tlio  nodules 
of  Atbini  and  the  small  hemorrhages  which  are  so  commonly  found 
on  the  cardiac  valves  in  children,  must  not  be  mistaken  for  endocar- 
tlitis.  The  form  of  hiflanmiation  of  the  endocardium  which  occurs  in 
intra-uterine  life  is  the  ctironic  or  sclerotic  variety.  Verrucose  endo- 
uarditis  is  rare. 

A  deficient  filling  of  the  left  side  of  the  heart  in  early  life,  such  as 
occurs  in  cases  of  atelectasis,  foetal  pneumonia,  or  foetal  endocarditis, 
especially  when  stenosis  of  the  pulmonarj'  artery  has  resulted,  may  delay 
the  closure  of  the  foramen  ovale  and  of  the  ductus  arteriosus,  wtiich 
utider  Uicse  circumstances  act  as  safety-valves.  This  is  true  also  of  the 
delay  in  the  closing  of  the  intra-ventricular  septum,  which  is  often  of 
great  aid  in  prescr\-ing  the  equilibrium  of  tlic  circulation.  The  most 
common  congenital  cardiac  lesions  arc  an  afl'ection  of  the  jmlnionary 
artery,  an  open  foramen  ovale,  an  open  ventricular  septuni,  and  an  open 
ductus  ateriosus. 

Transpositions  of  the  aorta  and  pulmonary  artery  are  very  com- 
monly met  will)  iti  connection  with  otJier  congetutal  defects,  such  as  spina 
bifida  or  hydrocephalus,  but  may  occur  in  infanis  who  are  otherwise 
nonnally  developed.  In  tliese  cases  the  duration  of  life  is  almost  in- 
variably short. 

Although  these  various  abnormal  conditions  maybe  found  alone,  yet 
they  generally  occur  in  combination  with  each  other,  and  all  kinds  of 
transpositions  and  malformations  of  the  vessels  are  at  times  met  with. 

There  are  various  other  malformations  of  the  heart  which  occur  at  an 
early  period  of  fa-tal  development,  and  which  are  of  pathological  rather 
than  clinical  interest  Of  these  can  be  mentioned  ciises  in  wbicli  there  are 
one  auricle  and  one  ventricle  (iw  fiihcu/itre),  or  one  ventricle  and  two  auri- 
cles {cor  trilocti/arr),  as  well  as  a  case  which  lias  come  under  my  notice,  in 
which  Ihe  heart  had  a  doidile  apex,  the  right  apex  Ij-ing  in  the  fourth 
interspace  to  the  righl  of  the  sternum,  and  the  left  apex  lying  in  the 
fourth  interspace  to  the  left  of  Ihe  sternum.  At  times  Ihere  may  be  a 
double  heart,  absence  of  heart  {m-tiriliii),  heart  on  the  right  side  (tleu-li-o- 
cartlin),  or  [he  heart  may  Iw  in  various  parts  of  the  tliorax  or  abdomen. 

nKNKHAi.  SvMiTOMs. — .\llhough  in  some  ciiscs  tin?  syniploms  of  con- 
genital cardiac  iliseasc  are  very  indelinite,  and  the  disease  may  be  masked 
for  a  number  of  montlis,  yet  in  a  large  number  of  cases  thoy  soon  bt- 
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come  evident.  The  lypiral  symplonis  of  eongenilal  cardiac  disease  are 
cyanosis  and  attacks  of  dyspntea,  amounting  at  times  to  suffocation  and 
imperfect  development.  As  the  disease  progresses,  the  fingers  and  toes 
often  become  club-shaped,  the  nails  blue,  and  the  skin  cool.  In  connection 
with  these  rational  signs  there  is  usually  an  cedent  pulsation  in  liie  cardiac 
region,  with  bulging  of  the  precordia.  When  the  obstruction  caused  by 
the  lesions  is  siilfirient  to  produce  hypertrophy  and  dilatation  of  the 
heart,  an  increase  in  llie  area  of  car<Hac  dulness  is  found.  Diffuse  cardiac 
murmurs  are  heard  often  over  the  whole  chest,  but  usually  have  their 
maxiinuni  intensity  towards  the  upper  part  of  Uie  sternum,  are  commonly 
systolic  ui  time,  and  in  some  cases  are  accompanied  by  a  IhrilJ. 

The  moat  common  symptom  is  cyanosis,     Cyanosis  may  arise  from 
incomplete  oxygenation  of  the  blood,  and  not  merely  from  a  mixture  of 
tlie  venous  and  arterial  currents.    When  cyanosis  is  present  to  any  extent 
there  is  usually  some  malformation  of  the  pulmonary  arierj-  or  its  valves. 
Well-marked  congenital  nialfi)rnialions  may  be  present  with  no  syinploms 
whatever.     There  may  be  an  entire  absence  of  cyanosis ;  there  may  be 
no  increased  area  of  dulness  and  no  murmurs;  and  we  have  met  with 
instances  in  which  the  infants  seemed  to  be  thriving,  and  showed  neither 
labored  breathing  nor  physical  signs  of  disease  up  to  within  a  few  hours 
of  death,  and  yet  a  number  of  cardiac  malfornialions  were  found  at  the 
autopsy.     Although,  as  a  rule,  tlie  symptoms  occur  at  a  very  early  period 
of  e.\lra-uleriiie  lifl',  yet  (juiic  lre([nenlly  they  are  so  mild  in  characler 
that  lliey  are  not  especially  noticed,  as  they  may  appear  only  when  the 
infant  is  much  excited  or  crying.     The  cardiac  symptoms  may  not  be 
prominent  enough   to  allraci  altcnliDU  until  the  infant  is  old  enough  to 
exert  itself  sullicienlly.  as  by  creeping  or  walking,  lo  interfere  with   the 
equilibrium  of  its  cin-ulation.     At  limes  another  disease,  especially  bron- 
cliitis  or  priciinioriia,  may  prccipilale  tlie  cardiac  symptoms.     It  is  quite 
common  for  endocarditis  lo  develop  in  a  heart  in  which  a  congenital 
malformation  is  preseiiL     The  diagnosis  between  a  congenital  and  an  ac- 
quired cardian  alTeclion  Uien  becomes  necessar)'  and  is  accompanied  by 
many  iliHicuIties. 

The  following  case  illustrates  how  congenital  cardiac  disease  can  be 
masked  for  a  number  of  weeks : 

Tlie  infapt  was  apparently  hcalllir  al  birlh,  and  a  careftil  physical  oxnminalion 
«howecl  nolhiii)^  nlinnniiiil  ill  the  llinrax.  There  was  no  cytiosis  iiulicml.  Ihe  Eltiti 
heiiig  of  a  niirmiil  i-olor.  When  it  was  sixlecn  days  old  il  refiisi'il  In  luko  the  breast. 
and  ill  thi?  aflenioon  peomei!  soniewhal  mid,  wns  slightly  ryiinnlii',  nnil  liiiil  a  tern- 
peralurs  iif  aS.S"  C  (9.1.0°  F.).  An  i-xnminalion  of  the  heurl  iJi'lnrti'il  iiiilhhie 
Rbtioniinl.  A  Tew  drops  vt  hniiiiiy  were  ^iven  lo  it,  and  at\eT  siiveral  lioiira  Ihv  skin 
became  warm,  the  ri^spir.it ions  nortnal,  and  it  took  its  food  as  usual.  Eirly  in  the 
fblhiwing  morning  (ho  i|uirkeneil  respir-ilion  returned,  the  It^niperalure  rose  lo  37.7"  C. 
(100°  F,).  il  refused  to  lake  its  food.  Tailed  rapidly,  and  died  in  Ihe  nflenioiin. 

The  examinnlioii  f.f  Ihe  heart  showed  a  large  open  foramen  ovale  and  an  absence 
of  the  upper  part  of  Ihe  intru-ventricular  acptum  below  the  aortic  valve      The  b«. 
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iTnning  of  Ihe  aorta  for  a  distance  of  1  cm.  (j  inch)  waa  rtiloled  inio  a  spheriwil 
pouch,  from  whifti  were  given  ofT  (1)  the  aorta  without  any  bmnrhes  l>efore  Ihe  inter- 
coatals,  thus  sujiplTing  only  t)ie  lower  part  of  the  tmdy.  (2)  a  larj.'e  vessel  to  the  right 
lung,  und  (.'()  ;i  large  vessel  to  the  lefl  lung.  From  the  upper  [Kirt  of  Ihe  right  ven- 
tmie  was  given  off  a  large  vessel  which  divided  1,4  cm.  (}  indi)  above  the  pulmonary 
valve  into  n  large  vessel  on  the  right  side  and  two  sm.ilior  ones  on  Ihe  left.  The  large 
vessel  npparenlly  corresponded  lo  llie  innominate,  and  the  other  two  vessels  to  the 
suhclavian  and  common  carotid  of  the  lefl  side.  By  Ih^'s.-  vessels  blood  Wius  supplied 
to  the  head  and  upper  extremities.  There  was  no  cominimication  hetwecu  Uie  arterial 
and  pulmnnary  vessels,  as  the  ductus  arteriosus  was  absent.  The  ciiiise  of  Ihe  dila- 
tation of  Ihe  heginning  of  Ihe  aorta  was  n  Ihickeiiiiig  and  narrowing  of  Ihe  vessel  for 
8  mm,  (i  inch)  just  beyond  the  dilatation.  The  heart  was  enlarged,  but  not  especially 
hyperlrnphied. 

ThiTc  was  a  general  streptococcus  invasion,  for  which  no  source  could  be  found, 
The  c.oj'd  had  euiue  away  at  the  usual  time  without  leaving  any  abiiomial  condition  in 
the  neighborhood  of  Ihe  umbilicus. 

Genehal  Diagnosis. — Although  it  is  usually  possible  to  make  a  diagnosis 
of  congenital  cardiac  disease,  yet  when  we  consider  the  variety  of  lesions 
which  may  occur,  and  the  combination  of  different  lesions  which  may  be 
present,  with  the  same  symptoms  or  a  marked  lack  of  symploms,  it  will 
be  underslood  that  a  diagnosis  of  the  especial  lesion  is  oflen  inipossiblfi. 

Bearing  in  mind  the  mechanism  of  the  fmtal  circulation  and  Ihe  con- 
nection which  an  enlargement  of  the  heart  has  willi  especial  lesions,  we 
can  sotnelitnes  arrive  at  an  approximately  correct  diagnosis.  Too  much 
reliance,  however,  must  not  be  placed  upon  Ihe  locality  or  sound  of  Ihe 
cardiac  murmurs,  as  such  murmurs  may  be  produced  by  very  trivial 
lesions,  and  may  be  absent  when  the  lesions  are  most  pronounced.  The 
following  characlerislics  may,  however,  be  considered  to  represent  the 
more  common  congenital  anomalies, 

OPEN   FORAMEN   OVALE. 

One  of  the  most  common  conpenilal  uiaHormalions  of  the  heari  is 
represented  by  a  delect  in  developmeut  uf  the  auricular  seplum  by  an 
open  foramen  ovale.  The  failure  of  Uie  foramen  ovale  to  close  is  usually 
caused  by  an  interference  with  the  pulmonary  circulation,  such  as  may 
occur  in  atelectasis.  Premature  closure  of  the  foramen  ovale  has  been 
met  with,  but  is  extremely  rare. 

So  long  as  the  paleni  foramen  ovale  is  not  associated  with  olher  de- 
fects it  does  not.  as  a  mle,  |)roduce  a  inurmtir  or  ^'ive  rise  to  any  symp- 
toms. The  reason  for  Ihis  is  supposed  to  be  Ihat  the  blood  can  only  flow 
from  the  right  auricle  into  the  leH  when  Ihe  pressure  is  greater  in  the 
former,  and  it  is  not  greater  unless  there  is  some  obstruction  either  at  Ihe 
tricuspid  valve  ur  in  the  pulmonary  valve  or  arler>'.  by  wliich  the  tlow 
of  the  blood-current  into  the  right  ventricle  is  interfered  with. 

When  symptoms  such  as  cyanosis  or  murmurs  are  met  with  in  connec- 
tion with  an  open  foramen  ovale,  they  almost  always  dejiend  on  asso- 
ciated lesions,  the  most  common  of  which  are  stenosis  of  Ihe  ptilrnoimry 
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artpr>'  aii(l  a  defect  in  tlio  voiitriciilar  septnni.  Tlie  prognosis  in  unrom- 
IjlicalE-d  casfs  of  jiatciit  fnminen  nv.i!r  is  fjood,  as  tlio  It'sion  is  one  wliieh 
need  not  causi?  muuh  ftnharrassiTienl.  of  the  ciri'ulalion. 

DEIFECT   OF  THE    VENTRICULAR   SEPTUM. 

A  deiet-l  in  the  vpiilrinilap  septum  is  a  v.>ry  rrequonl  conffenital  lesion. 
II  may  ht>  tomplcle,  but  is  usually  partial. and  is  most  common  in  f hn  upinT 
pari.  This  di-fcci  rarely  oicurs  alone,  but  is  associated  witli  oUier  lesions, 
especially  stenosis  of  llie  pulmonary  artery,  and  in  su<-h  cases  acts  as  a 
dale ly- valve.  An  abrioniial  origiii  of  the  gn;a[  vessels  is  also  flrequenliy 
found  wiUi  this  delLct.  As  Uif  lesion  is  so  frequently  associated  with 
other  anomalies,  tbero  are  no  sharply  marked  and  distinctive  symptoms. 
In  mosi  cases,  however,  a  lond  systolic  murmur  is  heard  over  the  whole 
front  of  the  chest,  with  its  maximum  intensity  hardly  over  near  the  apex, 
and  with  a  notable  absence  of  a  palpable  thrill.  In  uncomplicated  eases 
hyperlroi)hy  of  the  ventricles  is  not  marked. 

When  llie  riyhl  venlriclc  is  strong  enough  to  resist  the  increased 
blood-pressure  from  the  lef\  venlricle,  the  circulation  is  carried  on  nor- 
mally wilhnul  compensatory  hyperlroptiy  and  without  cyanosis  or  liropsv. 
When,  however,  great  expiratory  elTorls  occur,  as  in  bronrldtis  and  per- 
tussis, or  when  the  blood-pressure  is  increased  from  any  other  cause 
dilatation  of  the  right  ventricle  may  set  in  acutely  with  symptoms  of 
broken  conipen.sation,  especially  those  of  cyanosis  and  dropsy,  Thpse 
symptoms  may,  for  a  lime,  be  delayed  by  a  compensatory  hypertrophy 
of  the  right  ventricle. 

Tiie  prognosis  must  necessarily  be  uncertain  and  unsatisfactory,  as  in 
so  many  instances  the  defective  septum  is  accompanied  by  other  lesions. 
In  most  insUinces  the  infants  die  early,  but  cases  have  been  reported  in 
wliich  they  have  lived  for  many  years. 

LESIONS    OP   THE    PULMONARY   ORIFIOE. 

There  are  three  lesions  of  the  pulmonary  orilice  which  play  a  very 
imporianl  riAe  in  congenital  cai-diac  disease.  These  are  stenosis  or  atresia 
of  the  puhnonary  orilice  and  stenosis  of  the  conns  arteriosus  of  the  right 
ventricle.  These  lesions  may  occur  alone,  but  most  commonly  are  asso- 
ciated with  a  defect  in  llie  septa  and  with  a  iiatcnl  ductus  arteriostis. 
Tlioy  may  be  the  result  of  u  lault  in  development  or  of  a  fcetal  endocar- 
ditis. 

Pulmonary  Stenosie. — ^This  lesion  is  characterized  by  estrenie  cyano- 
sis, cold,  livid  extremities,  dubbing  of  the  lingers,  rapid  respu'atioiis,  and 
a  tendency  to  dyspnoea.  The  physical,  like  the  rational,  signs  are  more 
characlerislic  than  in  the  olher  forms  of  cardiac  anomalies.  They  consist 
chiclly  of  a  loud  systolic  miiniiur  heard  most  distinctly  in  llie  pulmonary 
region  and  transmitted  in  all  directions.  There  is,  according  to  the  extent 
of  the  stenosis,  a  weak  or  absent  pulmonic  second  sound;  if,  however. 
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the  ductus  arteriosus  happens  lo  be  palerit  there  may  be  no  diminution 
in  the  intensity  of  the  pulmonic  second  sound.  In  some  cases  a  palpable 
systolic  thrill  may  be  felt  in  the  pulmonary  ivgioii.  In  many  cases,  how- 
ever, the  murmur  obscures  and  dominates  all  other  sounds.  Generally 
there  is  an  increased  area  of  cardiac  dulness  extending  lo  the  right  of  the 
sternum  and  representing  hypertrophy  of  the  right  ventricle. 

Notwithstanding  the  apparent  gravity  of  the  lesion,  pulmonarj' stenosis 
permits  the  infant  lo  live,  often  for  many  years,  but  there  is  always  in  these 
casus  a  special  lendency  lo  tuberculosis  and  to  pneumonia. 

Pulmonary  Atresia. — This  lesion  is  less  coumion  but  much  more 
serious  than  stenosis.  It  is  so  conuiionly  combined  with  olher  anomalies, 
such  as  defects  in  (he  septa  and  patent  ductus  arteriosus,  that  it  cannot  be 
said  to  have  any  dislinctive  physical  signs  of  its  own,  while  its  general 
symptoms  are  the  same  as  those  of  pulmonary  stenosis. 

Stenosis  of  the  Coqus  Arteriosus. — Tliis  is  an  anomaly  of  develop- 
ment, is  usually  associated  witli  olher  lesions  of  the  orifice,  and  tends  to 
accentuate  the  symptoms  and  results  of  siu-li  lesions.  Pulmonary  insulTi- 
ciency  has  been  obser\-cd  in  certain  cases,  but  is  very  rare. 


PERSISTENCE  OF  THE  DUCTUS  ABTERIOSUS 
This  lesion  when  existing  aloiie  may,  us  in  a  case  which  has  come 
under  my  observation,  present  no  symptoms  except  slight  and  evanescent 
cyanosis.  The  sign  wliicli,  hi  addition  lo  a  light  grade  of  cyanosis  and  a 
cadaverous  color,  is  most  characteristic  of  this  condition  is  a  loud  \Tbra- 
tory  syslohc  mm'mur,  with  its  greatest  inlen.sily  at  the  base  uf  the  heart, 
If  Ihe  lesion  is  unassociated  with  otber  anomalies,  there  is  no  hyper- 
trophy of  the  ventricles,  but  if,  as  so  often  occui's,  theiv  is  obslruction  at 
the  pulmonary  orifice,  there  is  usually  also  hypertrophy  of  the  right 
ventricle,  and  a  diagnosis  cannot  be  made,  as  the  murmiu'  cannol  be  dis- 
tinguished from  that  of  pulmonar)'  sliTiiisi.=. 

The  ductus  arteriosus  should  gradually  be  obiileraled  within  the  first 
two  weeks  of  extra-uterine  life.  Interference  with  this  normal  involution 
is  not  very  imcommon,  rarely  occurs  alone,  and  is  usually  fnund  in  con- 
nection with  lesions  of  the  pulmonarj'  artery  or  narrowing  uf  (he  isthmus 
aorta*.  Sometimes  the  process  of  oblilerative  endarteritis  exiends  to  the 
aorta  an<f  causes  slenosis  of  the  isthmus  aortic.  Again,  Ihe  dud,  in 
closing  and  retracting,  pulls  llu'  aorlaand  lends  In  narrow  that  vessel,  thus 
increasing  the  arterial  tension.  During  lirlal  life  slenosis  of  the  isth- 
mus aortsB  does  not  produce  much  dislurbance  in  cases  in  which  the 
ductus  arleriosus  can  carry  the  blood  to  the  descending  aorta.  At  birth, 
however,  in  Ihese  cases,  unless  Ihe  ductus  arleriosus  remains  penious, 
serious  symptoms  arise.  If  life  is  prolonged,  hypertrophy  of  the  left  ven- 
tricle lakes  place,  and  Ihe  arterial  blood  has  lo  be  conveyed  lo  Ihe  de- 
scending aorta  by  means  of  a  collateral  circulation  which  is  established 
between  the  branches  of  lite  subclavian  arteries  and  the  bnuiclies  of  I' 
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thoracic  and  abdominal  arteries.  Premature  closure  of  the  ductus  arterio- 
sus during  fuifal  life  has  becu  met  with,  but  is  a  rare  condition.  Ver)' 
rarely  the  ductus  arteriosus  may  be  entirely  absent. 

TRANSPOSITION   OF   THE  LAROK  ARTEIUBB. 

A  transposition  of  the  aorta  and  pulmonary  arteries  sometimes  occurs 
when  the  fnniier  arises  fmiii  thr  right  and  the  latter  from  the  left 
venlriele.  Both  artedis  may  arise  from  a  common  trunk,  and  a  number 
of  other  anomalies  which  are  very  rare  may  exist.  Transposition  of 
tlie  arteries  is  not  an  uncommon  anomaly,  but  there  arc  no  symptoms  by 
which  Uie  condition  can  be  diagnosticated,  as  tliere  may  be  an  entire  ab- 
sence of  cyanosis,  cardiac  hypertrophy,  and  murmurs.  The  anomaly  is, 
liowever,  at  times  accompanied  by  intense  cyanosis,  asphyxia,  cool  skin 
and  extremities,  and  apathy,  hut  as  it  is  always  associated  w"ith  other  lesions. 
there  are  no  distinctive  symptoms  by  which  a  diagnosis  can  be  made. 

When  this  transposition  of  the  main  arterial  trunks  occurs  the  infant 
usually  lives  but  a  short  time. 

LESIONS   OF  THE   TRIOnSPID   ORIFICE. 

Tiicuepid  StenoslB. — This  lesion  is  usually  the  result  of  a  foetal 
endocarditis.  It  is  very  rare  and  is  often  associated  with  deficient  de- 
velopment of  the  right  ventricle  and  hypertrophy  and  dilatation  of  the  left 
ventricle. 

TricuBpid  Insufficiency. — Ttus  also  is  verj'  rare,  and  results  in 
hypertrophy  of  the  riglit  ventricle  and  dilatation  of  the  right  auricle. 

Both  of  these  lesions  are  accompanied  usually  by  a  number  of  other 
anomalies,  so  that  there  are  no  distinct  symptoms  by  which  to  make  a 
diagnosis,  but,  as  a  rule,  the  cyanosis  is  pronounced,  the  heart  impulse 
is  unusually  strong,  tliere  are  extensive  systolic  and  diastolic  munnurs, 
thrills,  venous  pulsation  in  the  neck,  epigastric  pulsation,  and  a  tendency 
to  hemorrhage. 

LESIONS  OF  THE  MITBAL  AND  AORTIC  ORIFICES. 

Althougli  lesions  of  the  lell  side  of  the  heart  may  be  produced  by 
ftt-lal  endocarditis,  they  are  exceedingly  rare,  in  comparison  with  lesions 
of  the  right  side  of  the  heart,  and  are  generally  associated  with  a  number 
of  other  congenital  cardiac  anomalies.  Their  symptomatic  significance  is 
the  same  as  when  they  occur  in  extra-uterine  endocarditis,  and  ^rill  be 
described  under  acquired  diseases  of  the  heart.  It  may  be  said,  how- 
ever, that  the  signs  of  tricuspid,  mitral,  and  aortic  lesions  do  not  differ 
materially  from  those  met  with  in  adults. 

The  duration  of  life  when  the  lesions  are  at  the  aortic  oritice  is  not 
nearly  so  long  as  when  the  pulmonary  orifice  is  affected. 

Differential  Diaemosis  of  Congenital  Disease  of  the  Heart. — The 
differential  diagnosis  of  congenital  from  acquired  organic  disease,  and  of 
the  diflerent  varieties  of  congenital  lesions,  is  exceedingly  diOlcult  at  times, 
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and  oflen  cannot  be  made.  Certain  facls,  however,  which  seem  to  be 
generally  accepted,  may  be  statt'd,  and  wiJi  sometimes  aid  in  the  diagnosis. 

Loud  murmurs  without  much  increase  of  cardiac  dulness  point 
towards  congenital  disease,  while  with  increase  of  dulness  they  may  be 
from  either  congenita]  or  acquired  disease. 

If  there  are  loud  precordial  murmurs  without  thrill  and  without 
hypertrophy,  which  are  heard  wilh  grtalest  intensity  about  in  tlie  centre 
of  the  area  of  cardiac  dulness,  the  lesion  Is  probably  a  congenital  defect 
of  the  ventricular  septum. 

If  there  is  a  thrill  but  no  hypertrophy,  the  lesion  is  protwibly  a  con- 
genital patent  ductus  arteriosus. 


8,  miclOMd  Tentrlcular  HpUim,     Female.  10  t'i 


14.    \\iirnti  Muteuni,  Barvard  Unlrerallr. 


If  there  is  a  loud  murmur  at  the  base,  with  a  weak  puhuonic  second 
sound,  a  tlirill,  and  hypertrophy  of  the  right  ventricle,  espeiially  if  there  is 
marked  and  continued  cyanosis,  the  lesion  is  prob;djly  |iulnionary  stenosis. 

Murmurs  of  congenital  origin  must  be  disiinguishud  from  those  of  a 
functional  or  hfemic  source.  In  congenital  disease  the  murmurs  are  loud, 
otlen  accompanied  by  a  thrill,  except  in  delect  of  the  ventricular  septum, 
are  associated  with  cyanosis,  dyspna'a,  and  cardiac  hypertrophy,  and  are 
permanenL  Functional  murmurs,  on  the  other  hand,  are  seldom  so  loud, 
are  evanescent,  are  unaccompanied  by  other  marked  signs,  excepthig  often 
pronounced  anemia  and  a  venous  hum,  and  usually  can  be  traced  to 
definite  etiological  conditions  such  as  are  described  on  jjagc  748. 

Fig.  149  shows  a  small  opening  in  the  ventricular  septum. 
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In   this   case   there  was  also   an   open   foramen  ovale,  but  no  other 
maHbnnatioii.     The  infant,  afler  showing  the  usual  [jrogrcssivi-  signs  of, 
congenital  umliac  disease,  diod  suddenly.     There   was   no   history   ol 
cyanosis. 


Ooniicnlliil  r«n11»0(lltciHC.    Mnle,  I'^j  ^ewmniil.    KlgtlitHNil  left  vpntrlclve  lalil  oiuii  hytwoi 
BtcaUiiflof  iJuliuoTiiki}  4frl1li-#.     [iic<iuiplt-ttf  M.-|iIurn  wnlrluuliirum.    1  niitl  r,  «i;pluui  \'riuKi-ii1artim  rut  J 
fttinfft;  2.  SJ'Ftfo  vnU'iv:  3.  J>n>T>o  pn&<JniE  thmuxh  liarrowti)  jHiliuciiinry  urlJW'v:  t,  Ipviit  jtrulre,  |«»Lri^ 
lhrou(jh  rl(rlii  venirlule  t<>  lull  iliriniKl]  oTieuliiif  In  seiituta  vuiil.rlculnriim. 

Fig.  150  represents  a  specimen  taken  from  a  bo;  four  ajid  ii  linir  yt^ars  old,  who 
during  lifu  had  shown  cyanosis,  dubbeil  fln^r^,  and  ut  times  severe  djspnita.     The  I 
physic.-il  signs  in  eonneelion  with  the  lieart  were  a  fine  wave  perceptible  to  tlie  ejrc  all 
llie  k'fl  third  intwrspape,  a  sull,  purring  Uirill  ovor  Hie  liase  of  Hip  lioart.  eanlim-  pul- 
sation 1.4  rm.  (1  ini'lij  niil.-iide  of  tlie  left  mumniiliiiry  line,  iind   airdiac  liulness  fhjni 
Hie  ri^-lit  slcrnal  niargin  to  (he  left  mammilliiry  line,  with  no  dulness  lu  Ihe  right  orih«j 
Hlemum.      A   louil,   harsh   systolic   munnnr   was  heard   over   IK''   Irtl   niarpn   tit    Ihn] 
sternum,  mo:=t  marked  nl  Hie  second  leH  interspace  and  third  rili,  iiiid  not  truii^inilliil  { 
lu  tlie  left  or  idong  Uie  uurta. 

Flo.   IJl. 


T^W'■veI»eR^^►llnn  oj  licuri  in'iirji 


rlnlil  vi.iiirli'lr> :  i  left  Tcnlriclo. 


The  pidaionary  artery  was  abnormally  email,  the  aorta  was  almormally  largo,  Uie 
conus  nrterirMiis  was  praclicjilly  obliterated  at  Uie  pulmonary  urillce,  and  the  veiilrtcu- 
lar  side  formed  a  ring  of  white  cicatricial  tissue  }  cm.  (i  inch)  in  diameter. 

Fig.  151  repre^enls  the  same  heart  with  the  appx  cut  away  so  as  to  show  the  rein- 
live  Uiickness  of  the  ventricular  walls  and  the  pivally  thickened  septum  ventriniloruin, 

Tlie  ri)rht  ventricle  wag  markedly  hypertrophied.  The  left  veiilricle  was  noriniil. 
Ibe  venlricular  septum  was  greatly  hypertrophied.     In  this  case  the  ductus  arlerivsua  | 
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was  impervious  oiid  the  foraiiieo  ovule  prac^tirally  clospii.  A  fieta!  endocardilis  had 
taken  pliice  belVire  Uip  septrnn  veiilriculofum  hiul  r!o9«<i.  The  endocarditis  caiiBi^d 
coiilraclion  nf  the  conns,  and  the  hlnod  being  fon-ed  from  the  riitht  ventricle  Ihrough 
the  imperfed  septum  prevented  lht>  laltpr  from  closintt.  This  provided  a  safety-valve, 
which,  as  usually  happens  in  this  form  of  lualformaticiu.  allowed  the  child  to  live 
longer  than  is  common  in  olher  coii^renilid  cardiac  malformations.  The  aorta,  receiving 
a  direct  streuin  from  both  venlrides,  was  dislended  ;  the  pulmonary  artery,  receiving 
but  little,  remained  small.  It  Is  iiilercilint^  to  note  in  thiK  i'ii:;e  thut  the  child  passed 
through  an  allack  of  pertussis  and  measles  without  sei'ioua  results.  11  died  ultimalel)r 
of  abscei's  of  the  brain. 

Fig.  1S2  shows  an  open  ductus  arleriosna. 

TiQ    152- 


D,  open  dDctufl  nrteTlonis.    Male,  it>  ilayi  olil.    WELirt^n  Miuoum,  U&rvard  UdVCZTttT. 

This  heart,  which  was  left  nlinched  to  the  lung,  was  liiken  from  an  infant,  sixteen 
days  old,  who  was  appureiilly  healthy  at  birth  and  prcsenlnl  no  symptoms  of  cardiac 
disease. 

When  the  infant  was  live  days  old  it  was  noticed  thai  il  winil.l  somelimps  iM'rnme 
slighlly  eyanolic.  At  this  lime  ila  tempera  hire  rose  lo  '■i'.)A°  ('.  (103°  F.).  A  physical 
examination  showed  iiolliing  abnoniiat.  and  nolhiiig  unusual  was  seen  on  inspi'clinii. 
The  area  «[  cardiiic  dulness  wil«  normal,  and  no  ninrmurs  were  delecli^il.  A  day  or 
two  later  the  temperature  becnme  normid  ;  Ihe  cyiinosis  incrpuscd  somewhat,  hut  was 
intermitti-nl  and  of  u  very  shifM  dcgrfc  At  limits  the  skin  would  twconie  cunl,  A 
few  days  later  there  was  slight  intestinid  ilislurbnnce.  When  sixteen  days  old,  without 
any  oilier  symptoms  having  developed.  Ihe  infant  died  suddenly.  The  posl-niortem 
examination  showed  this  widely  open  ductus  arteriosus.  The  foramen  ovale  was  also 
open.  There  were  tio  other  lesions,  such  as  stenosis  of  Ihe  pulmonary  artery,  open 
venlricutar  septum,  or  lesions  of  the  valves.  The  h'^arl  was  of  normal  size.  There 
were  no  signs  of  the  ubtiteralive  eadotarditis  usmilly  found  at  this  age  in  the  ductus 
arteriosus. 
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General   Theathent.— The    Irealmenl  of  congenital   disease    of   th  ' 
heart  is  essentially  hygieni;:  and  synipfomatii-.     The  infants  aiiould  b^ 
carefully  protedi-d  from  almospherio  cltanges  whifh  would  be  iikelv  to 
produce  bronchial  irritation,  as  in  many  cases  bronchitis  appears  to  nl 
an  important  part  in  interfering  with  the  maintenance  of  the  equilibrin^^ 
of  the  fircuiation  and  in  destroying  compensation.     In  a  number  of  cas"' 
i  have  foinid  that  the  administration  of  digitalis  in  small  doses  and  wlfh 
the  greatest  caution  is  valuable  when  hypertrophy  lias  begun  to  fail  a   d 
dilatation  to  increase,     \\'hen  Ihe  dyspmea  is  distressing,  a  few  drops  of 
aromatic  spirits  of  ammonia  will  olluri  give  relief.     Stimulants  are  usuaHv 
indicated.  ^ 

Freedom  from  excitement  and  over-exertion  should  be  conalantly  en 
forced,  but  the  child  should  be  kept  in  ihe  open  ah-,  when  it  is  warni  an  l" 
dry.  as  nuicli  as  possible.     Finally,  infants  and  children  with  congenital 
cardiac  disease  should  be  closely  watched,  even  when  they  seemimzly  are 
doing  well,  for  they  are  apt  to  die  suddenly. 


ACQUIRED  DISEASES  OF  THE  HEART. 

In  studying  acquired  diseases  of  the  heart  it  is  important  to  recoe- 
nize  the  relative  size  and  position  of  Uie  heart  at  dilferent  ages.  These 
have  been  described  on  page  85,  Ac(|uired  diseases  of  the  heart  are 
more  apt  to  attack  the  left  side  of  the  heart  than  the  right;  when  the 
right  heart  is  affected  it  is  generally  secondary  to  (he  lesions  on  the  left 
side. 

Them  are  certain  differences  between  the  symptoms  of  cardiac  disease 
in  infancy  and  early  life  and  those  in  later  life.  In  young  children  mur- 
murs are  more  apt  to  be  dilVuse  than  in  adults,  often  being  heard  over  the 
entire  chest ;  and  the  rate  and  rhythm  of  the  heart  are  so  easily  disturbed 
by  nervous  influences  as  to  be  of  little  diagnostic  value.  Progressive 
emaciation  is  a  symptom  which  is  apt  to  be  pronounced  and  to  appear 
early  m  Ihe  disease,  especially  if  ihe  child  is  young. 

An  enlai^'-d  heart  dependent  on  adhesions  from  a  preceding  pericar- 
ditis is  more  common  in  early  life  than  in  adults,  while  compensation  is 
mucli  more  readily  acquired.  We  have  had  children  with  cardiac  disease 
at  our  cliildren's  clinic  one  year  with  cardiac  symptoms  so  severe  that  they 
had  to  be  carried ;  they  were  emaciated  and  cyanotic,  the  area  of  cardiac 
dulness  was  increased,  and  souHles  were  present ;  yet  these  same  children 
would  reluni  and  be  shomi  to  the  next  class  of  students  in  the  foUowiufr 
year,  walking  up-stairs  without  dyspnoea,  looking  well  nourished,  of  good 
color,  with  much  less  enlargement,  of  the  area  of  cardiac  dulness,  and 
with  the  cardiac  souflles  scarcely  perceptible,  showing  that  the  cardiac 
compensation  was  complete. 

Cardiac  symptoms  dependent  on  organic  lesions  may  arise  and  yet  no 
physical  signs  of  such  lesions  be  detected  during  life. 
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OAKDIA.O   HYPERTROPHY. 

Hypertropliy  of  the  heart  consists  of  an  increase  in  Uucicnesa  of  the 
cardiac  walls.  It  may  be  of  one  or  both  sides  of  the  heart  and  is  usually 
most  marked  in  the  ventricles.  The  hypertrophy  may  be  of  the  walls 
without  an  accompanying  dilatation  of  the  cardiac  ca\ntit's  (eccentric),  or 
dilatation  of  llie  cavities  may  bo  prtist-nt,  thus  increasing  the  entire  sb.e  of 
the  heart.  Cardiac  hypertrophy  is  always  an  effort  of  nature  to  counter- 
act various  morbid  influences  by  maintaining  the  equilibrium  of  the  circu- 
lalion. — that  is,  il  is  cojiipeiisatory. 

Etiolouy. — Hypertrophy  of  the  heart  is  not  in  itself  a  disease,  but  may 
occur  in  many  diseases  whether  of  the  walls  or  of  Ihe  valves.  It  is 
closely  related  to  increased  blood-pressure,  which  may  arise  from  disea.se 
or  circulatory  disturbance  oulside  of  the  heart  or  from  imperfect  valvular 
conditions  within  the  heart. 

In  the  former  case  the  most  common  causes  in  children  are  pericardial 
adhesions,  prolonged  pertussis,  narrowing  of  the  aorta,  and  nephritis,  espe- 
cially that  which  follows  scarlet  fever.  Mechanical  inlerference  with  the 
action  of  the  heart  arising  from  adhesions  of  the  pericardium  is  often 
latent  in  its  symptoms  in  iiLfancy,  and  its  occurrence  should  be  especially 
Ijome  in  mind.  In  the  valvular  lesions  the  increased  demand  for  cardiac 
work  beyond  what  is  normally  called  for  acts  as  an  immediate  cause  for 
cardiac  hypertrophy. 

Pathological  A.vatomy. — The  chief  morbid  conditions  of  cardiac  hyper- 
trophy are  an  increase  in  weight  and  an  increase  in  size  and  number  of 
the  muscular  fibres  which  is  found  not  only  in  the  cardiac  walls  but  in 
the  papillffi  and  trabeculie.  If  the  left  side  of  the  heart  is  conspicuously 
enlarged,  as  in  obstruction  at  the  aortic  orifice  or  in  the  general  arterial 
system,  the  heart  is  elongated  ;  if  the  hypertrophy  is  of  the  right  side,  as 
in  obstruction  of  the  pulmonary  circulation,  the  heart  is  widened. 

Symptoms. — So  long  as  the  compensation  is  complete,  canliac  hyper- 
trophy does  not  produce  in  young  subjects  any  marked  symptoms,  even 
the  dyspnoea  on  exertion  not  being  especially  noticeable. 

Hypfrtrojihif  of  the  L>'fi  Ventricle. — In  hypertrophy  of  the  left  ventricle 
the  cardiac  impulse  is  perceptible  over  an  abnormally  large  area  and  the 
impulse  is  lower  and  further  lo  the  left  than  normal,  the  degree  varj'ing 
acconlhig  to  the  extent  of  Ihe  hypertrophy. 

Palpation  shows  the  impulse  to  be  increased  in  force.  Percussion 
shows  the  cardiac  dnlness  to  be  markedly  increased  in  extent  downward 
and  to  Ihe  left.  Auscultation  shows  the  first  sound  at  the  apex  to  be  long 
and  low  in  comparison  with  the  second  sound,  which  is  loud  and  sharp. 
There  is  accentuatioH  of  the  aortic  second  sound.  The  pulse  is  full  and 
strong. 

Hypertrophy  of  tlte  Right  VentHrif. — In  hypertrophy  of  the  right  ven- 
tricle the  cardiac  hiipulse  is  especially  marked  further  to  the  left  than 
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normal  and  somewhat  downward.  There  is  nothing  characlerisr  ■ 
pulse.  The  area  of  superfidal  rarriia.-  thilncss  is  incrt'asi.d  ■  "^  '^'^ 
notably  tn  (he  rifc'ht  and  oHeii  beyond  the  right  sternal  line  '^,"'"*'^' 
accenlualion  of  tlie  ])nlnionic-  second  soutkI,  iinl  this  uecentu  r  "*  ^ 
though  almost  always  present  in  liyperirophy  of  the  ri^ht  Venfri,!!  "'  *'" 
peculiar  lo  tins  eondifioii,  as  it  may  be  pn-sent  in  varyhig  a  ^'  '^  "°* 
young  rhildren  normally  and  from  such  causes  as  pneumonia  an?^^*  •" 
nervous  condilions.  *"" 

PaoGNosrs. — So   long  as  full  compensaljon  is  presoni  the  iiroi«, 
favorable.     It  becomes  proportionately  unfavorable  as  the  cnr,!^'*^'®  ^ 
lessens. 

Treatment. — The  treatment  is  described  on  page  746. 

OARDIAO   DILATATrON. 

Cardiac  dilatation  occurs  when  tlie  cavities  of  the  heart  are  ah 

mally  increased  in   volume.     In  many  cases  there  is  n  Ihiniiirio'     f"^.''" 

walls  of  [lie  heart,  as  in  acute  dilalalion,  but  when  hypertroiihy  i.s  t  r  >       i^ 

rtain  chronic  cases,  the  walls  may  be  ttiieker  than  nonnal        "      ' 


as  in  certain 


ETionniY. — Arnte  dihitation  may  occur  from  a  weakening  of  the  cap  ?' 
muscle  caused  by  degeneration  of  tlic  myocai-diuiu,  as  in  certain  inf 
tious  diseases  and  Irom  poor  nutrition. 

Chroiik-  ililntatioii  occurs  slowly  g^  the  result  of  valvular  lesions  or  " 
the  progress  of  tlie  circulatory  disturbances  spoken  of  as  cansuie  hvnnr 
trophy. 

pATiiOLOiiiCAL  Anatomy. — In  simple  dilalalion,  without  hypertronhv 
the  weight  of  the  heart  is  not  increased,  allhough  there  is  increase  in  ilJ 
size.  The  papillie  are  llallened,  when  the  dilalalion  is  marked,  in  roni- 
l)arison  with  the  accompanying  hypertrophy,  and  the  endocardium  is 
thickened  and  opaque. 

Symptoms. — The  symptoms  ot  cardiac  dilatation  are  essentially  those 
of  a  failure  of  compensation  characterized  by  dyspncea  on  exertion,  pal- 
pitation, cough,  and,  later,  cyanosis  and  a^dema.  In  both  acute  and 
chronic  dilalalion  there  are  a  weak.  Iluttenng  a]»ex-beat  and  pulse  an 
increased  area  of  cardiac  dulness,  and  valvular  munnurs  varying  accord- 
ing In  lln'  especial  lesions. 

Dilti/aJhii  of  llir  Lrjl  Venirwie. — ^Thert'  is  an  increased  iu'cn  nf  <'an]iac 
dulness  to  tlie  left  and  downwarrl.  The  first  heart-sounds  are  sluirji  and 
short.  Tlie  Einrtic  second  sound  k  feeble  both  at  the  apix  and  in  Ihe 
aortic  area. 

IHlalaiion  of  tht  Right  Ventricle. — The  cbief  signs  of  dilatation  of  liie 
right  ventricle  art;  increase  of  the  area  of  cardiac  dulness  to  the  right 
corresponding  to  the  region  nf  the  right  auricle,  and  a  weak  pulmonic 
second  so  mid. 

In  all  the  conditions  which  cause  dilatation  there  is  a  greater  liabiiitv 
that  acute  dilatation  may  hike  place  in  early  life  than  at  a  laler  period 


ACQUrRED   DISEASES  OF  THE    HEAflT. 


733 


rhp  proresses  whirli  suddejily  cause  great  iTicrease  of  Uic  blood-pressure 

lilt-  lungs  may  lead   lu  aciile  rUlaUUioii  of  the  ri^lil  vfntricle.     When 

lere  is  a  diirnso  renal  (iisease,  siieh  as  may  develop  in  the  course  of 

B<-arlel  fever,  aeult'  dilalaliori  of  Ihe  left  ventricle  may  take  plaee,  and  be 

Ifollowed  by  hyperlriijihy.     In  all  lliesi;  diHoases  tliis  acnte  dilatation  may 

|tnke  place  nipldly  and  disappear  alninst  as  rapidly,  a  plienomcnon  wliidi 

somewhat  eharacleristic  of  cardiac  disease  in  early  life. 

The  great  chanj^es  which  take  place  in  Ihe  hearl  and  its  rapid  growth 

it  the  lime  of  puberty  liavt'  alri'ady  been  referred  In.     At  Ihis  period  the 

general  ^owth  of  the  child  is  apt  to  bo  very  rapid,  and  symptoms  of  car- 

'dia''  weakness  conminnly  nccnr,  espeejally  in  girls.     These  symptoms  are 

,  debility,  lack  of  energy,  palpitation,  and  dyspnoea  on  exertion.     There 

may  also  be  signs  of  sl^ht  cardiac  dilalalion,  and  murmurs,  probably 

hfpmie  in  their  nature.     This  period,  therefore,  is  one  in  which  cardiac 

[^disease  from  any  cause,  such  as  rheumatic  fever,  is  more  serious  than  at  a 

ater  period,  when  the  heart  is  not  taxed  by  loo  rapid  growth. 

Phounosis. — The  profrnosis  of  cardiac  dilatation  depends  on  whether 
Ithe  cause  is  a  temporary  one  or  whellier,  in  f^ase  it  is  not,  compensatory 
[hyperirophy  can  be  ohtahied  by  treatment.  Whether  the  prognosis  is 
[favnrable  or  unfavorable  niual.  then,  be  determined  by  the  evidence  of  re- 
Jaclion  whicli  is  presented  by  the  incilvidual  case. 

TitEATMENT. — The  treatment  Is  described  on  j)age  746. 


MYOOARDma. 
Primary  disease  of  the  myocaniium  is  very  rare  in  children,  in  whom 
disease  of  the  myocardium  is  almost  always  a  secondary  process  resulting 
Ifroni  one  of  tlie  infeelious  diseases.     It  may  be  acute  or  chronic. 

Etiolohy. — The  most   commori  causes   in   children   are   endocanlitis, 
sricardilis,  and  Uie  infectious  diseases,  especially  scarlet  fever  and  dipli- 
fia.     Tlie  other  causes  which   may  produce  an  alTeclion  of  the  myo- 
liuin  in  later  life  may  occur  at  any  age,  but  are  too  rare  in  children  to 
considered.      Tliey  are    found   in    lesions   of   the    coronary  arteries 
(ansemic  necrosis),  an  excess  of  food,  alcohol,  physical  strain,  and  arterio- 
..sclerosls. 

Pathological  Anatomy. — The  lesions  may  be  parenchymatous  or  inter- 
slitial,  degeneralive  or  iiiflannnatory,  Tliey  are  essentially  of  the  septum 
and  left  ventricle.  In  the  purcuflii/matuiig  form  the  anatomical  changes  are 
in  the  muscle-celts,  the  cells  beiuj,'  degenerated  in  various  ways  (granular, 
itiy,  hyaline},  and  the  muscular  fibres  oflen  separated,  a  condition  known 
Is  fragmentation  and  segnn-ntation.  This  form  is  usually  met  wilh  in 
fevers,  intoxications,  infectious  conditions,  and  in  connection  wilh  endo- 
carditis and  pericarditis.  11  is  always  acute,  usually  dilTusc,  and  is 
l«3pecialty  characterized  by  soilness  of  the  heart. 

The  iiilrrglilin/funa  may  lie  acute  or  chronic,  nnd  occurs  in  small  areas. 
Jin  the  acute  variety,  such  as  occurs  in  certain  infectious  diseases,  most 
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commonly  in  diphtheria  and  typhoid  fever,  and  especially  in  acute  pencar- 
dilis,  which  is  an  important  loi-al  r-auso  in  cliildiinud,  then-  is  an   infiltra- 
tion of  round  cells  between  the  fibres,  and  in  some  cases  siiiail  abscesses 
are  formed.     In  the  chronic  varielytliere  are  opaque,  white  or  yeliow 
spots  which  later  may  soflen  (Ziegler's  myomaiaciii).  and,  as  has  occurred 
in  rare  chsos  in  children,  cardiac  aneurism  and  rupture  may  result.     The 
IMirenchymatous  and  interstitial  lesions  of  the  myocardium   may  derelop 
alone  or  in  combinalion.     The  other  palholo^cal  lesions  of  Iho  uiyocarv 
dium  are  so  rare  in  children  that  thi'y  need  merely  he  mentioned.     TheJ 
are  Jatty  ilet/eiieralion  and  iiijillratioii,  broim  atrophy,  amffloUl  div/enemfiotiM 
fii/aliiie  tfanxfr/niiaikiii  (Zenker),  and  eahfirro>i.i  <lcij(iiniiihn.  ■ 

Symptoms. — The  symptoms  are  essentially  lliose  of  a  weak  heart,  hatM 
as  to  whether  such  symptoms  are  indicative  of  an  affection  of  the  myo^ 
caidium,  or  of  nen'ous  conditions  of  tlie  hearl.  or  of  some  other  cardiac 
disease  is  usually  very  unceriain. 

In  acute  cases  there  may  be  palpitation,  pallor,  dyspna°-a  on  slight  I 
exertion,  a  rapid,  irregular,  weak  pulse,  dislurhance  of  di^'''stion,  and  on 
ausunltation  feeble  liearl-sounds,  especially  the  aortic  second,  and  m  Uie_ 
beginning  absence  of  murmurs.     Usually  there  is  no  increase  in  cardiacd 
dulness.  I 

It  must,  however,  be  renicrnbered  that  these  suuil-  symptoms  may  Jiel 
present  and  yet  no  lesion  of  tlie  myocardium  be  foinid  at  the  autopsy,! 
while,  on  the  other  hand,  without  any  especial  symptoms  referable  to  thel 
liearl,  sudden  death  may  occur  and  marked  lesions  of  the  niyocardiuni  he  I 
present  I 

In  chronic  cases  the  weakening  of  the  heart  is  slow  and  progressive  H 
and  the  area  of  cardiac  dulness  is  increased,  corresponding  usually  to  the 
lefl  side  of  the  heart.    The  impulse  is  feeble  and  murmurs  may  eventually 
appear  as  the  valves  of  the  heart  become  incompetent.     Symptoms  of  ■ 
venous  stasis  gradually  supervene.      The  pulse  is  irregular  and  small: 
it  is  sometimes  slow,  but  becomes  rapid  under  even  slight  nen-ous  ex- 
citement.    All  these  symptoms  may  become  intensified,  but  it  must  bel 
borne  in  mind  that  other  diseases  may  cause  these  same  cardiac  symptoms  I 
and  that  the  autopsy  may  disclose  serious  chronic  lesions  of  Ihe  cardiac  ■ 
walls  where  during  life  no  cardiac  symptoms  had  appeared.  I 

Diagnosis. — The  diagnosis  depends  upon  syniptoms  of  cardiac  weak-l 
ness,  with  a  rapid,  irregular,  feeble  pulse,  without  murmurs,  with  or  wilh-B 
out  increased  cardiac  dulness,  upon  the  progressive  character  of  Ihe  syniji- 1 
tonis,  and  upon  Ihe  comparatively  slight  improvement  under  treatmeul. 
The  etiological  faclor  in  the  diagnosis  is  imporlnid.  When  a  previously  m 
htattliy  child  has  been  attacked  by  one  of  the  inleclious  diseases,  such  as  I 
Bcariet  fever,  diphtheria,  or  typhoid,  and  wlien  cardiac  symptoms  not  re-B 
ferable  to  an  endocarditis  or  pericarditis  arise,  we  may  suspect  a  lesion  I 
of  the  myocardium.  I 

Prognosis. — ^The  proipiosis  in  aflecUona  of  the  myocardium  depends  I 
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upon  the  cause  of  Ihe  condition  and  also,  if  it  is  secondary  to  one  of  the 
infectious  diseases,  upon  Ihe  degree  and  virulence  of  the  infection.  If  is, 
therefore,  very  uncertain  in  the  acute  cases,  although  always  serious, 
while  in  the  chronic  cases  it  is  very  grave. 

Theatment. — ^Tlie  treatment  is  essentially  rest  and  frredom  from  ner- 
vous excitement  and  sudden  exertion,  as  from  sitting  U|)  in  bed.  Afler 
such  diseases  as  diphtheria  a  recumbent  position  is  often  indicated  for 
weeks  when  marked  signs  of  cardiac  weakness  have  arisen ;  and  this 
may  be  said  also  when  these  symptoms  supervene  on  any  of  the  infectious 
diseases.  Stimulants  such  as  aromatic  spirits  of  ammonia  and  alcohol 
should  be  freely  used,  Strj-chnine  is,  of  all  drugs,  perhaps  the  most  valu- 
able, while  tibialis,  if  used  at  all,  should  be  given  witli  great  caution  and 
in  small  doses.  When  tiiere  is  much  precordial  distress  and  the  symp- 
toms of  cardiac  failure  are  imminent,  small  doses  of  morphia  piven  subcu- 
taneously  are  indicated.  Anjemia  and  o! her  symptoms,  if  present,  should 
receive  appropriate  symptomatic  treatment. 

BNDOOAEDmS. 

Endocarditis  is  an  inflammation  of  the  endocardium  which  is  usually 
confined  to  Ihe  valves.     It  may  be  acute  or  chronic. 

Acute  Endocarditis. — The  acute  form  of  endocarditis  may  occur  in 
fcelal  life,  and  in  these  cases  ahnost  invariably  alTects  the  right  side  of  Ihe 
hearl,  while  if  ttie  disease  is  acquired  in  extra-uterine  life  il  is  ihe  let!  side 
of  the  heart  which  is  most  frequently  altacked. 

ErioLoiiV. — Acute  endocarditis  may,  in  rare  instances,  be  a  primary 
disease,  but  in  most  cases  is  caused  by  some  one  of  various  infectious 
proces,ses.  In  some  ca-scs  bacteria  have  been  found,  but  not  in  all.  There 
is  no  one  variety  of  bacteria  exclusively  concerned  in  the  production  of 
acute  endocarditis.  The  streptococcus,  staphylococcus,  pnoumococcus,  and 
gonococcus  are  the  forms  which  have  been  most  frequently  found.  Less 
frequently,  especially  in  the  simple  form  of  acute  endocarditis,  the  tubercle 
bacillus,  the  typhoid  bacillus,  and  Ihe  anthrax  bacillus  have  been  met  with. 
The  colon  bacillus,  diphtheria  bacillus,  bacillus  pyocyaneus,  and  bacillus 
of  influenza  have  also  been  reported.  There  Ls  no  difference  in  the  endn- 
cardilis  arising  from  these  various  or;gauisms  except  in  ttie  degree  of  the 
malignant  nature  of  the  especial  organism  which  has  produced  the  disease, 
or  in  the  vulnerability  to  infection  of  the  individual. 

The  frequent  occurrence  of  acute  endocarditis  in  cliildren  has  been 
attributed  to  the  grealcr  vulnerabiiity  to  bacterial  action  in  early  life. 

Acute  endocarditis  may  be  of  the  slmjj/e  or  rerrni.-ose  or  of  the  *<f/llc 
or  nuilitjiiatd  form;  this  distinction,  however,  is  based  on  Ihe  intei].eily  of 
the  endocardilis  rather  than  on  marked  etiological  differences.  The 
malignant  form  is  very  rare  in  childhood. 

Tlie  most  frequent  etiological  factor  in  simple  acute  endocardilis  is 
rheumalic  fever.     It  tnay  also  occur  in  chorea  either  with  or  without 
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11  rheumatic  complication.  While  it  may  occur  in  llio  course  of  any  of 
the  infectious  tlisi-ases,  such  as  inlluenza  anil  dipliLlicria,  it  is  most  com- 
mon in  scarlet  fever,  pneumonia,  and  pleurisy,  while  it  is  not  common  in 
measles  anri  varicella.  Tiio  maliynanl  form  of  i.'inlocanlilis  seems  to  occur 
mure  frfquenfly  in  piieuniunia  llian  in  aiiy  of  liie  other  acute  infectious 
diseases. 

WTien  the  lesions  of  cndocardilla  are  found  in  children,  the  connective 
tissue  and  the  basement  substance  are  principally  concerned  in  liie  in- 
flammatory process.  Tlie  endocardium  which  forms  the  valves  is  that 
which  is  most  fre(|uenlly  inflamed,  but  olhcr  portions  of  it  are  by  no 
means  exeinpl.  In  some  cases  there  Is  swelling  of  the  valves,  which  are 
Ihickened,  Iheir  surfaces  remaining  smooth,  the  basement  substance  is 
swollen,  and  there  is  a  moderate  production  of  new  connective-tissue  cells. 
In  olhcr  cases  the  gi-owlh  of  connective-tissue  cells  is  very  much  more 
marked,  the  basement  sulistance  is  broken  up,  and  little  cellular  fungus- 
masses,  called  vegetations,  project  from  the  free  surface  of  the  endocar- 
dium (verrucous  endocurili(is). 

On  (he  surface  of  these  veyelalions  thrombi  may  be  formed,  and 
bacteria  are  sometimes  present.  In  still  other  cases  the  cellular  growth 
in  some  places  forms  vegetations,  and  in  others  degenerates,  and  thus 
portions  of  the  valves  are  destroyed.  This  is  ande  nlrei-atirc  i-mloi-arrlilut, 
aiso  ca]\*!d  mallffnani  emlncariUtix.  In  these  cases  the  diseased  valve  and 
the  thrombi  contain  baelcria  mucli  more  freciuently  and  in  far  frreater 
numbers  lliaii  are  found  in  llie  simple  benign  fcinii.  This  malignant  form 
is  evidently  secondary  in  Ihe  course  of  a  septic  infection.and  the  previous 
disease  of  the  v;ilves  favors  the  invasion  of  the  inferlious  bacteria.  In 
Ihe  simple  form  of  acute  endocarditis  emboli  may  occur,  which  from  their 
size  usually  produce  mechanical  disturbances  alone,  while  in  the  malig- 
nant form  the  emboli  are  usually  smaller,  and,  being  septic,  produce  in- 
flammatory rather  than  mechanical  disturbance,  givhig  rise  to  miliary 
aljscesses  in  various  parts  of  the  body,  such  as  the  liver,  kidneys,  sijleen, 
stomach,  intestine,  brain,  eye,  joints,  ajid  skin.  Acute  endocarditis  may 
also  be  secondary  lo  old  cardiac  malformations  or  lesions  (endocarditis 
rccurrens). 

In  some  cases  the  diildren  recover,  and  the  valves  seem  to  return  to 
their  normal  coridititin,  while  in  others  the  valves  are  led  permanonlly 
damaged. 

Simple  Acute  Endocarditis. — SvMi-roMs. — The  symploms  of  simple 
acute  endocarditis  are  often  obscure,  and  in  infants  and  young  children  iti 
the  beginning  are  apt  to  be  latent.  When  the  disease  arises  in  connection 
wiUi  some  other  disease,  the  symploms  are  especially  likely  to  be  masked 
by  those  of  the  disease  wiiidi  it  coniplicafes  In  some  cases  the  endocar- 
ditis develops  insidiously  without  any  additional  symptoms,  such  as  pain 
or  precordial  distress,  and  its  presence  is  not  recognized  until  a  careful  ex- 
amination of  the  heart  detects  a  murmur ;  in  otliers,  pronounced  and  even 
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violent  cardiac  symptoms  art-  present  from  llie  beginning.  Again,  the  first 
evidence  of  an  endocarditis  may  come  from  symptoms  of  embolism  such 
as  hemiplegia,  hiematuria,  dyspna^a,  cough  or  localized  pain,  as  in  the 
thorax  or  abdomen.  If  the  muscular  tissue  is  involved  as  well  as  the 
endocardium,  the  general  cardiac  symptoms  of  dyspncea,  cyanosis,  aiid 
palpitation  are  still  more  marked. 

When  endonardilis  arises  in  the  course  of  acute  rhpumatic  fever  liiere 
may  be  nothing  which  would  draw  especial  attention  to  the  heart,  but 
there  are  usually  general  symptoms  of  increased  rapidity  of  the  heart's 
action,  with  perhaps  slight  irregularity,  restlessness,  prostration,  and  a 
rise  in  the  temperature,  which  is  especially  suspicious  if,  with  this  in- 
crease in  the  fever,  there  is  no  exacerbation  of  the  trouble  in  the  joints, 
Palpitation  and  dysi)na-a  are  also  quite  frequently  present.  There  ujay  at 
first  be  no  munimr,  but  usually  after  a  few  days  a  soil  systolic  murmur 
at  the  apex  transmilled  to  the  lefi,  and  later  a  slijrhtly  accentuated  pul- 
monic second  sound,  may  be  heard.  Endocarditis  may  with  these  same 
symptoms  occur  in  the  course  of  chorea. 

When  endocarditis  does  not  arise  as  a  complication  of  some  other 
disease,  the  symptoms  at  the  onset,  when  prominent,  are  usually  a  rise 
of  tempeniturc,  an  accelerated  and  somrtimes  weak  and  irregulai"  pulse, 
dyspna-a,  palpitation,  and  more  or  less  precoi-dial  distress.  All  these 
symploiiis  vary  according  to  the  extent  of  the  lesions.  L,ater  they  depend 
upon  whclliLT  or  not  compensation  hus  been  estaltltshcd.  In  connection 
with  these  early  symptoms,  ciirdiac  dilatation  and  cyanosis  are  verj'apt  to 
occur.  When  the  disease  has  advanced  so  fer  as  to  interfere  with  com- 
pensation, the  physical  signs  of  dilatation  appear.  The  syinploms  difier 
somewhat  according  as  the  intlammatory  condition  lias  begun  in  the 
valves  or  in  the  cardiac  walls  (Steffen).  In  the  former  case  the  signs 
of  dilatalion  accompany  those  of  valvular  weakness,  while  in  the  latter 
Uie  symptoms  nf  dilalalion  come  first,  and  are  followed  by  the  mechanical 
results  of  valvular  iusiilliciency. 

In  a  first  attack  of  acute  endocarditis  th'-  serious  symptoms  connected 
with  great  lack  of  compensation  which  are  met  with  when  the  attack 
supervenes  on  a  previous  cardiac  lesion  are  not  likely  to  arise.  In  some 
rases,  however,  when  the  individual  power  of  cardiac  resistance  is  slight, 
they  appear  early  in  the  disease.  Under  these  circumstances  the  child 
einaciah'S  rapidly,  becomes  very  weak  and  aniemic,  and  the  cyanosis  and 
dyspntea  increase.  There  is  apt  to  be  cough  from  an  accompanying 
bronchial  in'itatiou,  produced  most  frequently  when  there  is  obstruction 
at  the  mitral  orifin-.  As  a  result  of  a  general  venous  slasis,  enlaivement 
of  the  liver,  hemoptysis,  and  (itdema  of  the  face,  legs,  and  arms  appear. 
Children  show  such  recuperative  power  that  even  in  these  advanced  cases 
under  proper  treatment  the  serious  symptoms  oden  gradually  pass  away 
and  such  complete  cardiac  compensation  takes  place  that  they  are  left  wilh 
no  symptoma  of  cardiac  disease  except  a  murmur  and  some  hypertrophy. 
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Relapses  are  common  and  there  is  a  great 
ibolism   may  lake  place  as  a  lale  as  well   at 
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recurrence  J 
early    co,„ plication. 
Anajniia    is  a  very  (ommoii  sjnnplom,  especially  when  eniJof-arditis         i 
foni|ianies   rlieimiatic    fever.      CoiigesUmi    of   tli..-   Imij^'s   with    resiilf    "*' 
hifmoptysis  may  arise  when  Uiere  is  insufliciency  of  the  mitral  vah"^' 
When  the  valves  are  alTectcii  muniuirs  are  usually  jiresent,  yet  soniotim  >'" 
when  there  are  lesions  of  the  valves  niurinnrs  cannot  he  detecteif.    In  en  1 
carditis  munnurs  are  most  fn-quenlly  heard  in  the  region  of  the  mitral 
valve,  and  iiisiifficiency  of  llie  milral  valve  is  the  most  common  of  the 
imflammatory  cardiac  lesions  of  childhood. 

Acute  simple  endocarditis  may  last  for  several  weeks,  the  svmn 
toms  gradually  subsiding  or  becoming  chronic  ;  or  there  may  bg  recur- 
rent attacks  which  are  especially  likely  to  result  in  chronic  valvular  dis- 
ease ;  or  acute  dilalation  may  result  with  increasing' symptoms  of  cardiac 
insufliciency,  dropsy,  and  pulmonary  complicalions,  finally  ending  in 
death. 

Diagnosis. — The  diagnosis  of  simple  acute  endocarditis  during  life  de- 
pends upon  the  physical  signs.  These  signs  are  an  imreaso  in  the  area 
of  cardiac  dulness  and  a  change  in  the  sounds  of  the  heart.  The  chance 
in  the  area  of  cardiac  dulness  must  be  differentia  led  from  that  which 
occurs  in  a  pericardial  efTusion  as  descrilied  on  page  7r»9. 

The  change  in  the  cardiac  sounds  may  he  produced  by  changes  in  the 
blood  or  by  organic  lesions  of  the  valves.  The  difl'eronfiul  diagnosis  bt-- 
tween  these  two  conditions  is  given  on  page  74R,  and  the  diagnosis  of  the 
especial  valvular  lesion  is  given  on  iiages  741--745. 

Pnofisosis. — The  prognosis  of  simple  acute  endocarditis  in  early  life  is 
comparatively  favorable  as  to  Uie  immediate  outcome,  but  may  eventually 
become  serious  by  the  occurrence  of  embolism  or  the  development  of  a 
malignant  endocarditis.  The  usual  coiu^e  of  the  mild  cases  lasts  from 
two  to  three  weeks,  the  fever  fii'st  subsiding  and  the  cardiac  symptoms 
gradually  disappearing.  There  is  always  danger  of  recurrent  attacks. 
The  damage  done  to  the  valves  of  the  heart  can  only  be  told  by  the 
subsei|Uerit  liisfory  of  the  symptoms.  Owing  to  the  great  recuperative 
powers  in  earljr  life,  in  many  cases,  especially  when  it  is  the  first  attack, 
such  complete  compensation  takes  place  that  the  child  practically  re- 
covers. If  it  is  the  walls  of  the  heart  that  are  afTected,  Ihe  heart  may 
regain  its  normal  size  and  position.  If  the  valves  alone,  or  the  valves 
and  Ihe  walls,  are  affected,  recovery  can  slill  take  place.  The  devel- 
opment of  chronic  valvular  disease  is  the  usual  termination.  Death 
may,  however,  occur  at  the  heighth  of  the  attack,  or  the  ctiild  may 
die  later  from  exhaustion,  and  sometimes  dies  suddenly  from  heart- 
failure. 

Malignant  Endocarditis. — SvHrroMs. — The  symptoms  of  malignant 
endocarditis  are  necessarily  varied  and  indefinite,  arising  as  they  usually 
dg  in  the  course  of  some  other  disease  with  simply  an  exacerbation  gf 
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flic  [irevifiiis  syniploms,  esjicciaily  of  lln?  Icriippraliire.  There  ariMisiially 
tiie  general  syniplonis  of  intermittent  temperature,  sweating,  doliriuni, 
and  railiirc  in  slrengtli.  Two  types  of  Ihe  disease,  septic  or  pyafmic  and 
typiioidal.  arc  rpfognizcd.  The  m'jitir  liii>c  is  I'harackTizi'd  by  tlie  signs 
of  septic  iiilWUiin,  ripH's,  swealiiig,  and  irrejrnlar  temperature,  wiiile  tJie 
tyjihoidttl  li/jie,  sliows  diarrhuea,  dry  longue,  distended  and  tynipanilie  al)do- 
nien,  enlargement  of  llio  spleen,  profuse  sweatmg,  and  a  petechial  etllures- 
cence  on  the  skin.  A  clear  dislinelion  between  the  two  forms,  liowever, 
is  oden  nut  marked.  Cerebral  symptoms  may  arise,  and  simnlate  menin- 
gitis and  malaria.  Enibulie  processes  may  produce  special  symptoms, 
such  as  paralysis,  cnma,  bloody  nrine,  retinal  hemorrhage,  peritonitis  from 
infarcticm  of  the  spleen,  and  in  some  eases  pulnmnary  symptoms  simu- 
lating pneumonia.  Mnnimrs  may  be  absent-  The  duration  of  the  at- 
tack depends  mostly  on  Ihe  disease  to  whicli  it  is  si!condary,  and  may 
vary  from  a  lew  days  to  as  maiiy  weeks.  A  marked  leucocytosis  is 
present. 

DiAci.Nosts, — The  diagnosis  of  malignant  endocarflitis  ls  made  from  the 
simple  form  by  the  graver  cunslitutional  signs,  the  higher  temperature,  and 
tlip  septic  or  lyphnidal  symptoms  just  described.  From  typhoid  fever  it 
b  to  be  tiistingnislied  by  its  alirnjil  onset,  iiTtigular  temperature,  pre- 
cordial pain  and  distress,  marked  leueoryhwis,  and  negative  W'idal  reac- 
tion. Malaria  can  be  elJTninated  by  the  absence  of  the  Plasmodium  ma- 
Inrim  and  the  presence  of  leucoeytosis- 

I'liofiNot^iH. — ^The  prognosis  of  malignant  endoeardilis  is  very  grave, 
ulthough  the  disease  is  not  necessarily  falal.  The  heart  is,  however, 
permanently  damaged. 

Treatment  or  Acite  EsDocAnnms. — The  treatment  of  acute  endo- 
carditis dnring  tlie  early  days  of  the  attack  is  essentially  rest  in  bed. 
When  Uie  disease  is  due  to  some  specific  disease,  sucli  as  diplitheria,  ttie 
specific  remedy  fur  thai  disease  should  be  given  at  once.  From  the  very 
beginning,  however,  we  should  entieavor  to  estahiisli  compensation.  The 
child  should  be  encouraged  to  sleep,  in  order  tliat  the  eii-culation  may  be 
kept  as  (luiet  as  possible  and  lliiis  relieve  the  work  of  ttie  disabled  heart. 
The  lieari-beats  of  a  young  cliild  duringsleep  are  olleii  reduced  twenty  in 
a  ininiite,  and  tluia  sleep  affords  the  best  opportunity  for  compensation. 
Later  the  gi-neral  li'-a!lli  of  the  child  should  lie  carefully  attended  to  by 
mt^ans  of  good  food,  pure  air,  and  exercise  of  a  mild  lype,  never  exces- 
WVe.  The  surface  circulation  should  be  promoted  by  ballis  and  gentle 
massage.  Digitalis  and  iron  are  of  gi-eat  value,  lite  former  in  aiding  tlie 
estohlishmeid  of  compensation,  tlie  latter  in  combathig  the  anitmla. 
When  there  are  symptoms  of  heart-failure,  stimulants  such  as  alcohol, 
HTomatic  ammonia,  and  strycliiihie  (page  464)  are  indicated  and  iinpori.int. 
If  at  any  lime  during  the  course  of  the  disease  the  allacks  of  dyspno-a 
an-  excessive,  nitroglycerin  can  be  given  in  doses  pruportionate  to  the  age 
of  the  child;  0.0003  gramme  {jht  grain)  can  be  (fiven  to  a  child  Uiree  or 
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four  years  old.     The  younger  the  child,  the  more  Hkolyil  is  that  we  shall 
have  to  euotcnd  with  a  resulting  atrophii'  I'onditiou  arid  antemia. 

The  treatment  of  the  malignant  form  of  endoearditis  is  essentially  that 
of  a  septic  condition,  and  stimulants  should  be  used  freely. 

CHRONIC  BNDCKJAHDinS-  ] 

Oironic  endoeanlili.s  stinwiiig  sclei-osis  of  tlio  valve  may  bo  chronic 
from  the  outset,  but  it  usually  sueceods  an  acute  ondofunlitis;  this  occurs 
especially  in  the  rheumatic  form.  , 

Etiology. — The  nsual  causes  of  chronic  endocarditis  in  lal-er  life,  such 
as  syphilis,  alcoiiol,  gout,  and  strain  from  undue  inu.scularexerlion,  are  very 
seldom  met  with  in  children,  acute  endocarditis  being  Itie  chief  etiological 
condition. 

Pathological  Anatomy. — Allhoiigh  the  morbid  process  may  attack  the 
parietal  endocardium,  it  is  Ihe  valvular  form  that  is  of  such  clinictd  impor- 
tance as  to  become  the  prominent  feature  in  chronic  endocarditis.  The  proc- 
ess in  extra-uterine  life  most  fretjuently  afl'ecls  the  aortic  and  mitral  valves, 
the  latter  being  especially  involved  in  childhood.  II  is  a  slow,  insidious 
process,  manifested  by  fliickeiiing,  induralion,  and  adhesions,  followed  by 
a  contraction  of  the  valvular  segments,  Lider,  lime-salts  arc  deposited  in 
the  valves  and  this  results  in  rigidily.  As  the  sclerotic  changes  increase, 
the  deformity  of  the  segments  becomes  greater  and  resulls  either  in  im- 
perfect closure  of  the  valvt-s  {valvnfnr  iimtjfiviniri/),  allowing  a  rogurgilatioii 
of  the  hlood,  or  the  orilice  is  narrowed  (rnirul'ir  j*//'iwsm).  causitig  olislruc- 
Uon  to  the  blood-current.  We  meel,  especially  in  children,  with  lesions 
at  the  mitral  orilice  in  which  IIh*  valves  are  curled  and  thickened  so 
tliat  they  are  insnriicienl,  allliough  there  may  be  no  narrowing  of  the 
orifice.  The  chordje  tendineie  gradually  become  shortened.  The  apices 
of  tiic  papillary  muscles  are  enlarged,  Ihe  erulocardiimi  becomes  ihicki-ned, 
and  marked  changes  following  the  valvular  lesion.s  tiike  place  in  the  walls 
of  the  heart.  These  changes  are  represeriled  by  varying  degrees  of  hy- 
pertrophy or  dilatation  according  to  the  degree  and  duration  of  the  valvu- 
lar lesions  and  to  the  extent  to  which  compensation  has  been  interfered 
with.  In  the  order  of  their  frequency  the  mitral  valve  is  most  olTcn 
affected,  next  llic  aortic,  Ihen  Uie  tricuspid,  and  very  rarely  the  puhnoriHr}* 
valve.  It  is  not  uuconunon  for  the  aortic  a]id  mitral  valves  to  be  atlccled 
ttigether.     In  very  rare  eases  all  llie  valves  may  be  involved. 

General  Svhptoms. — The  symptoms  of  chronic  endocarditis  develop 
grailually,  especially  when  compensatory  hypcrtnipliy  is  ci'iiiplele.  They 
ollen  extend  over  a  period  of  many  months,  corresponding  to  the  slow 
jirogressive  nature  of  the  valvular  lesions,  VV'heu  there  is  a  leakage 
through  th"  valves  nr  when  lliere  is  olistrudion  lo  the  How  of  blood  an 
increased  amount  of  work  is  Ihrowti  upon  Ihe  auricles  and  venlricli's,  and 
symptoms  of  hypertrophy  or  dilatation  result  which  are  directly  in  pivpor- 
tion  lo  the  amount  of  compensation  which  is  present.     The  final  effect, 
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fherrforc,  of  all  valvular  If sions  is  a  failing  fompensation  and  venous  stasis 
throiif,'iioul  lliL'  vvliole  Imdy. 

In  Lliildri-'ii  tlurG  may  be  long  periods  when  the  morbid  conditions  do 
not  incEease  and  when,  beyond  occasional  attacks  of  dyspncea  on  exertion, 
otlu?r  syniploms  are  not  prominent, 

SyiiipLoius.  such  as  rough,  epistaxis,  palpitation,  and  anaemia,  are  apt  (o 
appear  and  Uieii  pass  away,  when  for  any  reason  the  child  is  debilitated. 
A  decided  failure  in  couipeiisalion  is  liable  to  arise  at  any  tiirie  from  an 
attack  of  acute  endocardilis,  from  uver-exertion,  or  from  the  presence  of 
one  of  the  infectious  diseases,  such  as  scarlet  fever  or  typhoid. 

As  coinpensalioii  fails  the  correspoiidinf;  symptoms  of  a  weak  heart 
become  mure  uiarked.  There  are  present  some,  i^ely  all,  in  young  chil- 
dren, of  the  following  symptoms :  increased  dyspnoea,  orthopnoea,  bron- 
chitis, dropsy,  begimung  in  the  feet,  enlarged  liver  and  spleen,  ascites,  renal 
congestion  with  albmniimria,  indigestion,  and,  later,  prominence  of  tlie 
superficial  veins,  clubbed  fingers,  and  cyanosis.  Emaciation  is  a  marked 
symplom.  There  may  he  at  any  time  during  the  course  of  the  disease 
cerebral  symptoms  such  as  iaiidhig  and  dizziness,  and  sometimes  headache. 
These  symptoms,  even  when  extreme,  may  all  pass  away,  and  then  at 
varying  periods  of  months  or  years  return.  Death  may  take  place  from 
sudden  paralysis  of  the  heart  or  as  a  result  of  the  additional  lax  on  the 
heart  from  some  intercurrent  disease,  sucii  as  pneumonia  or  nephritis. 
Embolism,  with  its  resulting  paralysis  or  mdema  of  the  lungs,  may  hasten 
tlio  fatal  result, 

in  connection  with  those  symptoms  certain  physical  signs  of  tlie  heart 
itself  are  present  which  correspond  to  the  os[>ecia!  valvular  lesions  which 
are  present. 

Mitral  Insufficiency. — Incompetency  of  the  mitral  valve  with  regurgi- 
tation is  the  most  conunon  of  all  tJie  valvular  lesions,  and  in  most  cases 
is  causcfl  by  rheumatism.  It  is  also  especially  met  wilh  in  chorea.  Before 
couipensaliun  hiis  laken  place,  the  lesion  is  represented  by  a  systolic 
murmur  most  marked  at  the  apex,  synchronous  with  the  hnpulse  and 
with  the  first  sound,  which  it  may  replace,  and  transniitled  into  the  axilla 
and  back.  When  compensalion  has  taken  place  then.'  is  an  accentuated 
pulmonic  second  sound  mid  an  increased  arira  of  car(tiai'  duhicss,  ciirri'- 
spnnihng  at  lirsl  to  eidargement  of  Ihe  tell  auricle  and  right  ventricle  and 
later  of  the  whole  heart.  In  this  latter  cnnililion  there  is  not  only  an 
increase  in  the  hreadlli  of  the  heart,  hut  also  iu  Its  length,  tlu;  apex  being 
depressed  and  cairied  in  varied  degrees  to  the  letl  of  Ihe  maiiunillary  line. 
There  may  be  bulphiR  of  the  (jrecordia.  The  aortic  second  sound  is 
duniriishcd.     The  pulse  is  ihininished  ui  volume  and  tension. 

As  compensalion  fails  the  general  symptoms  of  a  weak  heart  appear, 
anil  dilatation  predoiniriales  over  the  hypertrophy  wilh  the  sequence  of 
symploms  aln'ady  descrilied. 

Mitral  Stenosis. — Stenosis  of  Uio  mitral  valve  is  usually  the  result 
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of  chronii'  piulocardilb.  It  ilevolops  slowly  and  is  nfli 
the  same  process  wlik-h  has  earlier  prodiited  mitral  regurp-Ualioii.  II 
occurs  most  commonly  in  ^Is,  and  many  cases  are  assoriated  «itli 
luben:»lnsis  of  the  liin^. 

In  the  i-'arly  part  uf  tin-  diipasc  thfri'  is  littlf  or  no  increase  in  ttie 
cardiac  duliiess,  but  later  the  canhac  area  is  increased  in  breadth  and  coi^ 
responds  to  an  enlarged  lell  anricle  and  right  ventricle.  A  si^'n  which 
may  be  said  to  be  characteristic  of  ndlrai  stenosis  is  a  thrill,  which  on 
palpation  gives  rise  to  a  purring  sensation,  felt  al  the  apex  of  the  heart, 
jus)  before  and  up  to  the  time  of  the  systole,  when  it  teases  sharply.  As 
in  mitral  ^'^'urt,^tation,  there  may  be  bnl^'in^'  in  the  pn-cordial  region, 
espi-eially  to  Ihe  left  of  Iheslenmm  anci  within  the  inainmillaj'y  line.  The 
impulse  is  both  seen  and  felt  rather  higher  in  the  vertical  line  than  is 
normal,  and  is  due  to  the  impulse  of  the  corms  aHeriosus  of  llie  riyht 
ventricle.  A  presystulir'  iiuirnmr,  rough  and  purring  in  quality,  is  heard 
in  the  mitral  area  over  a  rather  liniite(]  space,  and  is  not  markedly  trans- 
milted.  It  bi'tdns  shortly  aller  the  end  of  diastole  aixl  increases  wilh  a 
crescendo  until  systole  begins,  when  it  ceases  al)ruptly  with  a  very  shar|i 
first  sound.  The  thrill  lan  sometimes  bo  fell  when  no  murmur  is  heard, 
and  can  be  transinilled  into  the  axilla,  while  the  murmur  is  only  heard  in 
(he  mitral  area;  in  some  eases,  however,  the  murnmr  is  transmitted  into 
the  axilla.  The  second  sound  is  fi'equently  reduplicated,  and  this  is  an 
imporlaiit  diagnostic  sign,  as  it  may  be  heard  in  some  cases  in  wlileh  tlie 
murmur  is  aJjsenl.  Irregularily  in  force  and  rliylhm  may  occur  at  any 
slage. 

Tlie  pulmonic  second  sound  is  accentuated,  may  bi-  reduplicated,  and 
may  be  Iransmitted  a  considerable  distance  to  the  lell.  In  nncorji plicated 
eases  Uiere  is  usually  no  murnmr  heard  in  the  aorlie  area.  In  the  laler 
stages  of  the  disease,  corresponding  to  marked  dilatation  of  the  rigid 
ventricle,  tricuspid  regurgiUilion  develops  and  the  murmur  may  disiippear. 
The  sharp  lirsl  sound  remahis,  and,  wllli  prntongalion  of  diastole  and 
tfK'at  cardiac  irregularity,  is  of  much  aid  in  Hie  ilia^mosis  al  tins  slu^.'. 
When  ill  conjuncliun  wilh  a  red U|il leal ed  second  sound,  11  sutij^csis  rriilral 
slcnosis,  which  may  be  masked  by  the  prominence  of  the  signs  of  mitral 
regUHjitalion,  which  is  so  eounnonly  associated  with  mitral  stenosis. 

II  is  ndher  charaelerisUe  of  milnil  stenosis  that,  allhoiigh  Ihe  pulse 
may  be  markedly  irn^ular,  ihe  general  ein-ulation  remains  good  for  long 
periods.  Embolism  Is  a  very  common  complication,  even  more  so  than 
in  lesions  of  the  olher  valves.     Hiemoptysis  is  also  apt  to  occur. 

Finally,  compensation  tails  and  the  symptoms  are  the  same  as  in  nntral 
insulTicieney  wilh  cardiac  dilalalion.  Dropsy  in  many  eases  is  abseid. 
Hepatic  enlargement  and  ascites  are  common.  The  mcreased  area  of 
cardiac  dulness  is  oflon  maski'd  by  Hie  increased  size  of  Ihe  lungs. 

The  prognosis  of  pulmonary  and  pleural  aileetions  arising  in  Ihe  coursu 
of  a  mitral  stenosis  is  especially  bad. 
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prcsyslolic  iminmir  :it  llie  apox  niriy  bi'  heard  in  some  cases  of 
aortic  reguryitaliuii,  ]mt  tlie  murmur  may  bo  consiilert-d  to  arise  I'rom 
mitral  stenosis  if  witli  absence  of  a  predomiiiatinfj  hypertrophy  of  the  left 
venlricle  there  arr  the  signs  v(  pulmonary  rongesliun,  accentuation  of  the 
pulmonic  second  amuid,  ami  a  shmy  mitral  first  sound.  Tiiciispid  ob- 
struction is  almost  impussUilc  to  differfnliate  from  inilral  stenosis,  hut 
is  exceedingly  ran.'.  Following  an  altack  of  pericarditis  a  inunnur  may 
be  heard  which  closely  simulates  mitral  sti-nosis,  bnt  is  dilferentialcd  by 
absence  of  the  sharp  first  sound  at  Ilie  apex  and  llii:  oilier  signs  of  peri- 
carditis. 

Aortic  Insufficiency. — Lesions  of  the  aortic  nritice  are  rare  in  child- 
hood, as  rheuniatisiii,  the  most  frequent  cause  of  endocardilis  in  children, 
in  almost  all  cases  attacks  the  mitral  valves.  Aortic  disease  may  there- 
fore be  said  lo  belong  essentially  to  a  laier  period  of  life,  and,  when  it 
does  i»-cur  in  early  life,  lo  be  associated  almost  invariably  with  some 
other  valvular  lesion,  usually  the  mitral.  In  most  cases  there  is  a  thick- 
ening and  slmrlening  lif  the  cusps,  cansiTig  a  reguiviliititni  of  the  blood 
from  the  aorta  into  llie  left  ventricle  during  diastole.  As  a  result  of  the 
increased  amount  of  work  throivn  on  the  left  ventricle  dilatation  and 
hypertrophy  occur,  producing  p;reater  ventricular  enlargemeid  than  any 
other  foriii  of  valvular  disciise.  As  a  result  there  is  marked  heaving, 
throbbing,  and  often  bulging  in  the  preconiia.  There  is  gn-at  increase  of 
llic  cardiac  dulncsa,  especially  to  Uie  left  end  downward- 
Aortic  insulliciency  is  shown  by  a  rather  faint  murmur  coincident  with 
or  replacing  the  second  aortic  sound.  The  maxinnnn  intensity  of  this 
mumuir  seems  to  vary  in  dillerent  cases.  11  may  be  loudest  in  the  aortic 
area,  but  is  most  common  in  Ihe  midslcmal  region,  especially  on  the  left 
side  of  the  sternum  at  abont  the  level  of  llie  fourtli  lelt  costal  carlilage. 
The  miii'mtir  in  some  cases  is  also  heard  distinctly  near  the  apex  of  the 
liearl,  and  less  frequently  ils  maximinn  inti>iisily  may  be  at  Ihe  second  or 
lliird  left  costal  cartilage  or  over  Ihe  cusilbrm  cartilage. 

Atlhough  in  a  certain  nimiber  of  cases  the  niunnur  may  be  transnutled 
into  llie  axilla  and  even  intft  Ihe  back,  as  a  rule  the  Iransniission  is  limited 
to  Ihe  precordia,  although  it  Tuay  extend  in  all  directions,  but  especially 
downward  Inwards  Ihe  a|jes.  The  aortic  sounds,  and  sonielinies  the 
murmur,  [nay  be  Irajisndltcfl  into  the  carotid  and  subclavian  arteries. 
The  carotid  arteries  may  show  evident  pnlsalion.  and  I  here  is  Ihe  ctiar- 
aderislic  C'orrigan  pulse.  Tlie  first  sound  of  the  heart  at  the  apes  is 
prolonged.  The  pulmonic  second  sound  is  not  acceiilualeii.  The  gen- 
eral symptoms  usually  come  on  slowly,  and  are  characterized  at  first  by 
dyspnuca,  headache,  and  other  signs  of  cerebral  congestion. 

Compensation  may  last  for  lung  periods,  but  when  it  fails  symptoms 
of  fainlness,  precordial  pain,  angina  pectoris,  and  sonielinies,  although 
mrely,  dropsy  and  cyanosis  appear,  these  latter  two  symploms  usually 
occurring  when  an  associated  relative  insulliciency  of  the  mitral  orifice 
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has  !ak.-ii  jjIikl'.     Di-alli  follmva  r|i(itt'  rr<.'<|ii cully  tmm  cammt^ilii^i^ 
cerebral  hi>imirrliii;;t?,  t>r  arliTiiil  ■iiibolisiii  Ijilnrc  iiisiillldfncy  occurs' 

Aortic  Stenosis. — Narrowing  of  IIr-  aortic  orifice  is  rare,  and  is  muchj 
less  freiiii.'iil  Ihaii  llie  oilier  valvular  lesions  of  llif  l.'fl   side  of  llie  Iiearl 
11  is  very  upt  lo  Ik-  iissociatwl  ivitli  aurlif  insulllcicncy.     As  a  resull  of 
this  lesion  there  is  dilalation  and  liypertropliy  of  the  left  ventricle;    tin.. 
hyi)ertrophy,  however,  boirig  markedly  pii'doiiiiiiant. 

Aortic  stenosis  is  ^presented  by  a  lond,  late,  syslolic  nuirinur,  heard 
with  greatest  intensity  in  the  second  riphl  intercostal  space  and  transniilled 
upward  lo  the  carolidB.  The  inunnur  is  also  transniilted  widely  all  over 
the  chest.  The  aortic  first  sound  is  usually  obliterated,  Ihe  aortic  second 
is  much  weakened,  anil,  if  then^  is  also  an  insutruiency  of  the  aortic  valvi-s 
a  diastolic  murmur  is  heard. 

The  pulse  is  small,  slow,  and  wavy,  unless  modified  by  insufticiency. 
Usually  a  thrill  is  heard  and  lell  most  distinctly  in  Hie  aortic  area  and 
transmitted  lo  the  carotids.  There  are  fewer  general  Bymptoms  in  this 
lesion  of  the  heart  than  in  any  other,  until  Ihe  compensation,  wliidi  is 
usually  complete,  gives  way.  When,  however,  compensation  fails,  the 
same  general  symptoms  which  have  been  described  under  aortic  insufTi- 
dency  occur.  Eventually  insufficiency  of  the  niitml  valve  develops,  with 
its  concomitant  signs  and  symptoms. 

It  is  to  be  remembered  that  a  systolic  ninrmur  in  the  aortic  area  is 
not  distinctive  of  aortic  slenosis.  and  alsn  tlial  an  aortic  systolic  nuirtnur 
may  occasionally  be  heard  witli  greatest  iiilensily  at  the  apex  and  he 
mistaken  for  that  of  mitral  regurgitation.  Other  murmurs  which  may 
occur  in  the  aortic  area,  and  which  are  especially  to  be  di/Terontialed,  are 
the  funclional  mnnnnrs  of  unusual  distribution  and  Ihe  miirmnrof  Ihe 
very  rare  pulmonary  slenosis,  A  patenl  <luclns  arteriosus  may  also  pro- 
duce a  systolic  niunnur  in  the  aortic  area. 

TriouHpid  Ineufflciency. — Endocanblis  of  I  lie  Irieuspid  valve  aiijuired 
in  exlra-ulerinc  life  is  very  rare,  and  when  it  occurs  is  associated  with 
lesions  of  the  mitral  or  aortic  valves  or  of  both.  Relative  insufllciirncy 
of  the  tricuspid  valve  from  stretching  of  the  orilice  occurs  commonly  as  a 
result  of  mitral  insullkiency  and  of  such  pulmonary  diseases  as  eruphysema 
and  chninicbroncliilis,  which  cause  obstruction  to  the  pulmonary  ciivuLition. 

The  chief  signs  of  the  regurgitation  of  the  blood  from  Hie  right  vwi- 
tricle  hilo  the  right  auricle  are  as  follows.  Tlieiv  is  a  wave  of  trans- 
mission which  tpves  a  systolic  pulsation  of  the  jugular  veins,  causing  Iht-m 
to  stand  out  prominently,  especially  on  the  right  side.  This  systolic 
pulsation  may  also  occur,  although  less  frequently,  in  Ihe  liver  from  coii- 
'gestion  of  Ihe  branches  of  the  hepatic  vein.  There  is  a  systolic  nmrmur, 
rather  soft  and  low,  heard  al  the  lower  part  of  the  sternum,  the  maxi- 
mum intensily  heing  near  tlie  sternal  Junction  of  the  liflh  or  sixlli  left 
costal  cai'lilage.  usually  not  distributed  widely,  hut  in  some  cases  Irans- 
mitted  to  the  right  as  tar  as  Uie  axilla.     The  puhnouie  second  sound  is, 
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as  a  rule,  not  increaspd.  Ttit'  an'a  of  cardiar  dulness  corresponds  lo  llial 
of  dilatalion  of  the  rifclil  vfMifrirle,  bill  is  usually  modc-nitt-,  aud  exLfiids 
to  the  i%bt  as  well  as  lo  the  left  and  downward.  Cyanosis  is  especially 
pronounced. 

it  must  be  remembered  lliat  tricuspid  insufficiency  is  in  most  cases 
exceedingly  difficult  to  diagnuslicatL' :  in  some  cases  there  are  no  physical 
signs  recognizable  duruig  life;  in  many  cases  the  signs  are  those  of  the 
associated  mitral  lesion,  and  the  pulmonic  second  sound  remans  strong 
even  when  a  tricuspid  lesion  is  found  to  be  present. 

Tricuspid  Stenosis. — Tricuspid  stenosis  as  an  acquired  disease  in 
extra-uterine  life  is  so  very  rare  in  children,  so  uniformly  of  con^nilai 
origin,  and  so  very  dillicull  of  dit^'nosis,  that  it  need  only  be  referred  lo  as 
a  possible  condition.  Its  diagnosis  would  depend  on  an  enlarged  right 
auricle,  a  presystolic  nuinnur  loudest  near  the  ensiform  cartilage,  and 
venous  congestion  as  in  Iricnspid  insntticiency,  Its  freiiuent  association 
with  aortic  and  nulral  stenosis  makes  its  recognition,  however,  during  life 
almost  im])ossible. 

Pulmonajy  Insufficiency  and  Stenosis. — iVItliough  organic  disease 
of  the  pulmonary  valve  may  result  from  fu'tal  endocarditis,  it  is  nirety 
acquired  in  extra-uterine  life,  and  then  only  in  septic  processes. 

The  diastolic  murnjur  of  pulmonary  insufficiency  should  be  dislin- 
guislied  from  that  of  aortic  insufficiency  by  not  being  transmitted  to  liie 
carotids,  by  an  hypertrophiird  right  ventricle,  by  sharp  accentuation  of 
the  pulnmnic  second  sound,  by  i-vidence  of  septic  emboHsin  in  Ibe  lungs, 
and  by  the  aiisence  of  (lie  (.'orrigan  pulse. 

When  there  is  pulmonary  stenosis  the  lesion  is  so  universally  of  con- 
genital origin  lliat  its  diagnosis  can  be  referred  lo  what  has  already  been 
described  under  congenital  diseases  of  the  heart. 

DiAusosts. — ^Tlie  diagnosis  of  chronic  valvular  disease,  when  a  single 
lesion  of  regurgitalion  or  stenosis  is  preseid  without  an  association  with 
lesions  of  other  valves,  is  made  by  the  physical  signs  of  the  individual 
alTeclion  which  have  just  been  described.  Combined  valvular  lesions 
an-,  however,  exceedingly  common,  and  render  llic  di,%'imsis  much  more 
dilficull.  The  diagnosis  depends  ui>on  the  character  of  the  nmrnuirs, 
upon  llie  degree  of  dilafalion  and  hypertrophy  of  llie  auricles  and  ven- 
tricles, and  upon  the  general  symptoms  relerahle  to  tlie  ciriulation  and 
respiration.  Too  much  im|iortance  must  not  be  allaclied  to  the  pres- 
ence or  sound  of  nuinniu's  alone,  as  they  may  be  rtinclioiial.  The  dis- 
tinction between  organic  and  functional  niurnmrs  is  given  on  page  748. 

Pboonosis. — Although  eliildren  oflen  slmw  a  wunderl'id  power  of  re- 
cuperation, yet,  unless  the  lesion  is  very  slight,  il  can  never  be  completely 
recovered  from.  The  dangers  from  embolism  or  a  recurrent  endocardilis 
must  always  be  borne  in  mind  as  incrcising  llie  gravity  of  the  prognosis, 
but  so  long  as  compensation  is  utiicient  the  prognosis  is  good,  altliougb 
murmurs  of  all  kinds  may  be  present. 
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Many  of  tlie  iiifliiciKfs  wliitli  make  the  propiosis  in  lubr  lire  bad, 
sucli  as  liisi-ase  of  the  curanai-y  arteries,  are  rare  in  early  life.  The  mitral 
and  aortir  valves  which  are  most  commonly  attacked  in  the  acquired  en- 
docarditis nf  diildrt^i!  arc  the  ont-s  in  which  ('oinpf  nsalinn  is  most  readily 
allaine<l.  In  young  cliilih*eii,  however,  the  prognosis,  on  Uie  whole,  is 
unfavorable  in  chronic  valvular  lesions. 

The  nutrition  of  the  rapidly  gniwinf,'  heart  is  easily  atTecled,  and  dila- 
tation develops  rapidly.  Itecurrent  attacks  of  rhemnalism  are  very 
common  in  cliildren.  and  each  attack  increases  the  gravity  of  the  prog- 
nosis. In  like  manner  the  onset  of  one  of  the  acute  infectious  diseases 
means  an  exceptionally  liad  prof^niisis  in  children  in  whom  valvular  dis- 
ease is  present. 

Extensive  pericartlial  adliesions,  insuflicient  or  improper  food,  and 
tack  of  sniiervision  of  the  aniomit  of  exercise  grtfally  uicrease  the  risks  of 
distnrl)iri(|f  the  compensation  of  the  hcari.  • 

Theathent  or  Chkokic  Kndocakditis, — ^The  indications  for  treatment 
of  chronic  endorjirditis  dejiend  less  upon  lite  charader  of  the  lesion  than 
upon  the  degree  of  compensation  whicii  is  ]iresenf.  When  i-ompeii.sition 
is  established  and  withslands  tiie  ordinary  demands  of  life,  hygienic  and 
pnjphylai-lic  nieasures  alone  are  necessary.  As  compensation  fails,  active 
trealirienl  is  called  for,  and  is  directly  proportionate  to  the  severity  of  tlie 
symiitoms. 

Simple  hyperirnphy  of  the  licarl,  therefore,  whether  from  endocanlial 
causes,  as  from  cliroinc  valvular  lesions,  or  Ironi  exocardial  conditions, 
does  not  require  the  use  of  dru^.  The  rfj^ulation  of  the  habits  of  life 
are  of  Uie  lirst  iiuportanci.',  (!reat  care  should  be  taken  not  to  overtax 
any  of  the  funclinns  of  the  body.  Tlie  digestive,  nervous,  and  muscular 
systems  sliuuKl  be  kept  well  within  the  limits  of  fatigue.  The  diet  should 
be  cai-cfuUy  re^^ulaled  according  to  Uie  age  and  ditiestion  of  the  child. 
Nervous  strain  from  over-slndy  and  emotionnl  excileiuent  should  be  care- 
fully guarded  uiwiusl.  Uut-of-door  life  and  moderate  exercise  should  be 
encouraged,  but  the  more  vigorous  forms  of  athletic  sports  should  be  pro- 
bi>tiled.  Hach  I'ase  must  be  judged  by  itself  as  to  the  amount  of  nuiscu- 
lar  woi-k  wliii'h  is  permissible,  and  lliis  can  be  determined  only  by  biyin- 
ning  with  the  ndldest  fomis  of  exercise  and  cautiously  incn-asing  the 
aiHount.  11  is  odeu  desirable  to  insist  upon  absolute  n.'st  in  biii  or  on  a 
lounge  lor  an  hour  or  two  in  Hie  middle  of  each  day. 

With  the  advent  of  tlie  early  symptoms  of  tailing  compensation  the 
cessation  of  all  exercise  and  the  use  of  appropriate  doses  of  nux  vomica 
and  in>n  for  a  few  weeks  may  restore  the  lost  compensation.  If  the 
symploms  are  persistent,  the  nux  vomica  should  be  supplarded  by  small 
doses  of  tlie  tincture  "if  digitalis,  A  change  of  climate  is  somelimes  lo 
be  recommended  in  those  cjises  in  which  the  fiiilure  of  compensation  is 
slowly  progressive. 

Acute  dilalalion  may  come  on  suddenly  with  but  few  premonitory 
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sjinplotns.  Tin-  tn.'aliin'iit  i^^  Uil'II  absoliiti-  ivsl  in  bod  and  au'livt'  sliiTiu- 
ilioii  by  llie  use  of  strycliiiirie  and  dijfilalis  in  dost-s  as  retoniiricndcd  *ui 
^f  464.  Brandy  ur  aronialir  spirils  of  ainmoiiia  are  useful  to  bridge 
wer  a  erisis,  and  not  inCrcqufnlly  small  doses  of  niorpliinc,  guarded  with 
Atropine,  givfu  subcuianeously,  can  advaiilapcuiisly  precedt-  tlie  use  of 
He  cartliac  stiiniilaiils.  Digil.ilis  and  sfryeliiiine  are.  howei^er,  tlie  drugs 
In  whk'h  most  reliance  ean  lie  placed  in  all  llie  stages  of  a  broken  cuiii- 
lensalion.  As  the  canliac  weakness  increases,  special  symptoms  arise 
which  demand  special  trealinent.  , 

Dyj/nteti. — When  the  dyspnoea  becomes  troiit)!esome,  the  child  should 
ie  propped  up  by  means  of  pillows  or  a  bed-rest  into  a  si^nii-uprifjht 
itosiltoii.  Tilt-  cause  of  the  dyspncta  sluiuld  be  delennined  if  possible, 
Dniembfring  that  if  may  be  due  to  flatulency,  hydrothorax,  hydroperi- 
"anliuni,  asc'iles,  or  unli-uLa  of  the  hmgs.  If  it  is  of  gastric  orifrin,  the 
digestive  dist  urban  CI.'  shonki  receive  appropriate  treatment,  both  for  the 
relief  of  the  iniuiediatc  symptoms  and  the  prevention  of  its  reeurrenee  by 
lhi>  pni]icr  change  in  Ilie  di<-l.  Hydrothorax,  if  pii'scnt,  may  rcf|uire  re- 
;jealcLl  lapping,  but  IIlIs  is  of  rare  occurrcniv.  The  irilrmii  dJ  Ihf  lumj, 
evidenced  by  Hie  dyspnoea,  cough,  and  physical  signs,  is  best  controlled 
y  stimulation  of  the  heart  nithcr  than  by  treatment  directed  In  llie  lungs. 
Then  the  dyspna-a  is  apparently  due  to  high  blood-tension,  the  use  of 
(itroglycerin,  in  doses  such  as  are  prescribed  on  page  464,  will  ofleti 
[•el  Uie  requiremonla. 

Vomiliii;/. — Vomiting  is  oflen  a  dillicult  symptom   to  control.     If  it  is 
ie  lo  venous  sta-'iLs,  digitalis  will  ollen  ad  well,  but  the  vomiting  niay  in 
elf  be  an  early  indioalion  of  the  over-aelion  of  digitalis.     If  the  vomit- 
Vtg  is  persislenl,  il   may  be  necessary  lo  oinJt  all   Ibod  tiy  the  stomach. 
Jjracked  ice  in  some  simple  charged  water,  or  in  champagne,  or  in  milk 
5d  linie-waler.  vmi  be  used  mitil  stronger  food  is  tolerated. 

Drojuti/. — 'flic  successful  treatmerd  of  itiiipsy  de]jends  Upon  the  re- 
Jperative  power  which  remains  in  the  heart.  Digila.lis  is  of  the  utmost  use, 
id  shoidd  be  given  in  snITieicntly  large  doses  to  produce  a  decided  ellect, 
jI  with  careful  atlenlion  lo  ils  physiological  action.  Its  iliurelic  pniper- 
es  may  be  increasi.-d  at  limes  by  givuig  it  with  small  doses  of  calomel 
3d  callehie,  pnividing  the  kidneys  show  Iho  evidence  only  of  passive 
ingestion.  Saline  catharlics  can  be  given  lo  diminish  the  ledema  by  de- 
3etion,  It  is  oltcn  desirable  to  promote  catharsis  and  diuresis  on  allei^ 
ite  days.  If  asciles  or  hyilrolhorax  is  excessive,  the  fluid  should  be 
Bpirated  at  once,  as  delay  may  prove  serious.  The  quantity  of  urine 
Should  be  carefully  noted  when  digitalis  is  being  given.  An  increase  in 
the  (jnardity  should  IVdIow  ilsadniinislndion.  When  the  urine  diniinishea 
idUy  in  spite  of  the  digitalis,  we  should  watch  carefully  for  other 
Symptoms  of  the  cunudalive  action  of  the  drug.  Diurctin  in  doses  of 
O.ti  to  O.Ij  gniiLime  (5  to  10  grains)  is  a  valuable  diuretic  in  all  forms  of 
iiac  dropsy,  and  may  begiven  alone  or  with  digilalis. 


748 


PEDIATBICS. 


Xen'otut  Si/mplnms.~^Thv  nervrms  Hyni[iionis  of  ri'stlfssiii'ss  anil  m- 
soninia  may,  if  moili't~dl<^  in  dcgrpc.  bo  I'lintnilk-d  by  Iritmal  or  Uic-  bni- 
mides,  0.12  to  O.a  grauitiiL'  (2  to  S  grains);  iiiorc  fn-qiicntly  they  require 
ttiG  use  of  niorphint'  conibiiicd  with  atro|)ine,  whicli  are  tho  most  efToctivo 
remedies  wu  have,  bul  reijiiire  p3od.jndf,'iiienl  in  tlu'tr  use. 

Finally,  it  is  of  the  greatest  iiuijnrtanet'  that  a  eliild  willi  a  chronic 
valvular  lesion  of  the  heart  should  be  kejit  under  luedieal  supervision 
even  during  the  inten-als  of  complete  compensation.  Hy  doing  this  we 
are  fretpiently  aide  to  deL'ct  elianpes  in  the  condition  of  Ihe  heart  before 
the  mother  herself  becomes  aware  of  them,  and  by  attention  to  ttie  prin- 
ciples already  outlined  we  may  often  avert  the  serious  consequences  which 
follow  neglect  of  trealmeid. 


FlJNC?nONAl.   DISKASES  OF  THE   HEIAET. 

By  funclional  disease  id"  Ihe  ln'urt  we  mean  Ihal  tiieiv  are  no  patho- 
logical conditions  present  beyond  a  weakness  of  the  cardiac  mus<'li>s  and 
possibly,  in  some  ca.ses.  a  slight  ik^Tee  of  dikdalinn  nf  Ihe  (-[U'ilies.  It  Ls 
a  condition,  therefore,  repn'sented  by  symptuirLs  ratluT  than  by  physical 
signs,  with  the  exceplion  thai  in  many  cases  cardiac  murmurs  are  pn-senL 
It  is  rare  to  meet  with  functional  canliac  disturbances  before  Ihe  middle 
period  of  childhood,  but  they  increase  in  frequency  as  puberty  is  ap- 
proached. 

EiioLOfiT. — Functional  eartliac  ilislurbance  may  occur  in  llie  course  of 
such  neuroses  as  exoplilhalinic  g(]ilre.  Again,  il  may  arise  from  jmnrfood 
and  hygiene,  from  a  lack  id'sunicient  out-of-door  exercise,  and  IrMin  nver- 
slrain  in  school  life,  leading  to  malriutrilion  with  nervous  exhausliou.  It 
may  also  re^ull  from  the  use  of  such  canliac  irritatds  as  lea  and  cotVee. 
aJid  njay  follow  or  uccm-  in  the  course  of  any  of  the  acnie  diseases.  The 
various  forms  of  anaemia  may  produce  fimctional  murmurs,  known  as 
htfiiiii'  iininiiiirM. 

SvHiTOMi;. — The  chief  symptoms  are  palpitation,  a  weakened,  irregular 
pulse,  attacks  of  dyspnica  aiid  tainting,  and  cardiac  murmurs.  These 
attacks  occur  in  paroxysr[is  and  an*  not  associated  wilh  Hie  iihyslcal 
si^ns  of  organic  cardiac  disease. 

Of  especial  inleresl  are  tlie  cardiac  munnurs  of  funclional  origin,  as 
tliey  simulale  closely  and  must  be  ilifl'erentiated  from  oPpTiiiic  muriiuirs, 
whclher  couf,'enital  or  acipiired.  These  Inni-tional  or.  as  they  are  some- 
liuies  called.  ha?mic  murmurs  are  variable  in  character  acconling  to  the 
position  of  the  child,  and  may  sometimes  be  intensilied  by  Ihe  pressure  of 
the  stethoscope. 

According  lo  Jacobi,  StelVen,  and  HochsingtT  they  may  also  be  caused 
hy  the  irritation  resulUng  from  deformily  of  the  thorax  such  as  occurs  in 
rhachitis. 

Diagnosis. — In  the  great  majority  of  cases  functional  luunnurs  are  sys- 
tolic, soft,  though  tliey  may  be  very  loud,  and  are  heard  best  in  the  pul- 
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monic  area.  They  are  apt  lo  bo  assorialed  with  aniemia.  are  evanescent, 
are  not  connected  with  cardiac  eiilarfrcnient,  and  are  not  accompanied  by 
an  accentuated  pulmonic  second  sound  or  by  general  systemic  venous 
engorgement. 

While  these  functional  niumiurs  may  be  trausmitled  in  all  directions, 
and  are  often  associated  with  loud  bruits  in  the  vessels  of  the  neck,  yet, 
a.s  a  rule,  Ihey  do  not  show  their  maxiirumi  inlensity  at  lUv  lii'arl's  apex  and 
are  luit  Iransmilled  distinctly  to  the  axilla  and  bsick.  The  systolic  mur- 
murs heard  occasionally  over  the  anterior  I'onlanelle  in  infants  are  probably 
arterial. 

Incontradislinclioii  lo  functional  murmurs,  organic  inummrsare  usually 
rougher  and  more  musical,  are  di.stindly  li-ansmittcd  to  the  great  vessels 
of  Hie  neck  or  to  the  axilla  and  back,  may  be  heard  with  maximum  in- 
lensity over  any  jiart  of  Ihe  cardiac  area  corresponding  to  the  various 
valves,  are  rarely  loudest  in  the  pulmonic  area,  and  are  usually  associated 
wilh  an  enlarged  canliac  area,  accentuated  pulmonic  second  sound,  and  in 
many  cases  with  general  signs  of  systemic  stasis,  sui'b  as  cough,  haemop- 
tysis, li^dema  of  Ihe  lunf,'s  and  extrennlies,  ascites,  and  cyanosis. 

Prognoses. — The  prognosis  in  the  cases  in  which  there  is  no  organic 
disease  of  other  oi^ns,  or  when  Ihe  disi-ase  in  which  they  occur  is  be- 
nign, is  exceedingly  good,  ]irovided  lliat  tlie  appropriate  treatment  is  rigidly 
carried  out. 

Tkeatmekt. — During  Ihe  attack  mild  .sliiunlaiils,  such  as  aromatic  s|)irils 
of  ammonia,  should  he  givi-n,  and  it  Iherc  is  a  sirong  nervous  element  the 
bromides.  In  prolimged  attacks  digitalis  in  small  doses  is  indicated,  and 
in  some  cases  sIrychniTie. 

When  a  cause  can  be  detected,  such  as  ancemia,  il  should  be  treated 
with  iron  or  arsenic.  When  no  especial  cause  can  be  found,  all  carcUac 
irriianLs  should  be  avoidetl  and  careful  directions  given  as  lo  study,  exer- 
cise, diet,  and  general  hygiene. 

The  following  ciuse  was  one  of  primary  malignant  cndocanhUs  with 
secondary  infection  of  the  pericardium,  mediastinum,  veins,  lungs,  pleunc, 
and  spleen. 


A  boy,  four  yoars  old,  was  ntlarked  one  tnonlli  previously  wilh  fever,  thirst,  and 
poili  it)  his  knees.  Later  his  Teel  bernine  painrul  nnd  swrillpti,  nml  other  joints  weri^ 
3Ui'ci'ti»ivEfly  invnlveii.  He  complained  of  pmn  in  tJie  baek  of  \ih  neck  unil  aioiij^  his 
spiue.  Oiie  week  tiefure  eulering  Ihe  hospibil  lie  hejtan  lo  have  moiienib-  liul  inees- 
ssuii  I'hureio  movemeiiU,  nnrl  showeil  much  incodrdi nation  uT  masticalion  und  iirtii-u- 
lulion. 

A  uliysical  enaminatioii  showed  Uie  luiii?*  In  be  nonmil,  Ihe  »rea  of  cardiac  ilul- 
ness  somuwhut  increased  In  ihe  left  of  Ihe  maininillary  line,  and  a  systolic  murmur  at 
Ihe  a\te\.  li'iiiisniilled  into  the  axilla  and  hack.  On  the  following  day  a  perieardial 
ftici  ion-son  lid  was  heanl  just  above  the  left  iiippie,  accompanied  by  precordial  pain. 
Two  weeks  Inter  Ihe  rlinr'-ie  *yniploms  disappeared,  and  the  li;m|kTnture  became 
tianiial.  The  ari^ti  of  cardiac  diilness  ilid  not  extend  undnr  the  sternum,  hut  was 
found  lo  correspond  lo  Ihe  impulse  of  the  heart,  which  was  1.4  cm.  (4  inch)  outside 
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of  the  Icfl  mammillnry  line.  During  the  lost  wt>i'k  ur  i\a  lite  tlie  child  l>ecamc  ver; 
wpnk,  lind  markcil  dyspna'n,  iincl  showed  ei|;ns  of  efTusion  in  (he  ritcht  pleural  cantf, 
hul  presentod  itii  other  ^sy  in  plums. 

The  piist-niorletu  exuniiiinlion  ehowed  that  both  pleural  cavities  conlaineil  consid- 
eruhle  hl'md-.sbiiH'rl  (liiid.  in  simit  places  lliere  wi'i-e  ailbi'sioiiB  at  Ihi-  |mriclii)  ami 
visceral  lajere,  in  olhrrs  lliL-ce  wiis  sli|.'ht  liliriiidus  exinialiiKi  over  Ihi'  siirl'iicps  of  the 
lun^-s.  On  seL-li()ii  linlli  liiiij,'*  slimved  conifealiini  anii  areiis  iif  lironclio  |ini'iinioiiin.  Tli.^ 
nnti'i-ior  ineiliiistiiiurii  Wiia  injeitiMl,  iinil  siime  iif  tlii'  iiii-iiiastinal  gliuuls  wi-n-  eiilarpi'it. 
Tlie  parietal  hiyiTs  nf  lite  piTiiiiniiuin  and  pteiirip  wrv  iidliiTi-iit  mid  tliicteneii.  Th'' 
lifart  n'lis  eiiliiri;ed,  and  in  pliiecs  llie  niy<ic';utliiini  wiis  dislindly  sull  iind  piiie.  AKin); 
the  free  licirder  of  Ihc;  right  uurioulo-vcnlrifulnr  valve  (here  wen*  a  few  fresh  vegeti- 
timis.  The  lell  side  iifthe  lieiirt  was  dilaled.  The  edge  of  Ihe  milr.il  viilve  Wiia  thiefc- 
ened  iitid  eroded.  Sniidl,  wliilish  poinfa  could  lie  **ii  bcnualh  Ihe  endocardium,  holh 
on  the  walls  and  on  the  piipilhiry  muscles.  The  iiorlic  valves  showed  a  few  lihriuous 
deposits  ul  till'  edges  of  ccintacl.     The  coronary  arleries  were  normal. 

The  spleen  and  lymph-ghinds  were  enlarged  and  satl.  The  liver  showed  eongeslion. 
In  Ihe  lefi  jugular  vein  wiis  found  an  adhen'iit  ihromhiis  which  extended  down  intn 
llie  sul)clavian  vein,  the  iiinominule  vein,  and  the  superior  vena  cava,  euniplelely 
oldtteraiilig  Ihem. 

Microscopic  examinations  showed  Ihe  infection  to  Iw  due  lo  Btreploeocci  and  Ihe 
vegetations  on  ihe  uiilriil  v;dve  to  Ih;  distiiLclly  viTMicose.  Pure  culluri's  of  r-Lri^plocoeizi 
were  ulilained  I'i'oui  Ihe  lungs,  pericardium,  bronchial  lymph- glands,  and  spleen  ;  Uie 
other  ofBiiiis  were  sterile. 

Dr.  I'uuncilniiin.  who  performed  (he  autopsy,  eonsidered  the  endocarditis  primary 
and  of  Ihe  malignant  lype.  wilN  a  K>'riiiiil;iry  iurcolioii  of  the  luii](.  The  mode  of  m- 
fcelioij  \tMs  pmhiihly  fruiu  (he  lieurl  l<i  the  peiiiardiiiui.  Ih'-nce  lo  Ihe  uiediaslinum, 
will)  Ihioiuliiisis  of  Ihe  veiijs.  friim  which  Ihe  inledion  was  carried  to  Ihe  lungs,  selling 
up  ii  lu'oncho- pneumonia,  wliiih  iii  its  gross  and  microscopic  ujipriLniilcis  dilTvred 
from  Ihe  ordinary  broncho-pneuuionia  of  infanle. 

Tlie  next  rasp  ilhisfratfs  simpli^  amitc  endocarditis,  followed  by  ilila- 
talion  or  llie  heart  and  loss  of  coiiipctisalion. 


Fto,    IM. 


Acute  i.TiiW'ar.lHls,    Mllrml  Icuutl 


The  child  was  nine  years  old.  and  although  she  had  always  been  deliciile  she  had 
never  had  nny  especial  disease  until  Iwo  weeks  previously,  when  she  was  atlacked 
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with  fever,  palpilatinn,  cough,  and  a  rapid,  irregular  pulse.  On  enleriiif  Ihe  hospilnJ 
shp  WiW  (fy;in<il!L',  Ihe  fiift  anil  exlremilips  were  cold,  ami  there  was  consiilerable  promi- 
nence oviT  llie  cardiac  region,  Tlie  resonance  of  tlie  lungs  was  normal,  hul  Ihere 
were  ii  few  iiinisl  riles  al  lioth  base's.  The  inipulae  of  the  hi'itrl  Wiis  in  (lie  HIIU  left 
Interapace,  J. 4  em.  (j  ineh)  outside  or  Uie  niiimmillary  line,  aiid  llii-n'  was  a  iii.irked 
llirill  wilh  a  sjslulic  murmur  Iniiisiuilled  into  llie  axilla  and  heard  dislini'llj-  in  Ihe 
bnek.  The  liver  wns  sliglitly  enliirtred.  Tlie  |pni|ieralure  diiriiii^  Ihe  aeule  inllanimo. 
tnry  stage  of  Ihe  eiidoe;irdilis  was  nioderalelj'  elevated,  reachiM(i  38.8°  L'.  (102°  F.)  ou 
the  fourlh  Jay,  and  graihniUy  sulisidiii^-. 

The  impulse  of  the  hearl  was  searcely  perceplihle.  The  urea  of  eardiac  dulness 
extended  lo  Ihe  right  edge  of  Ihe  sleriium,  and  slightly  beyond  the  right  sleriuil  line 
beneath  tlie  third  inlereoatal  space. 

The  CBSe  iliuslrales  an  allnck  of  acute  endocarditis,  either  primary  in  character  or 
more  prol)ah!y  ingrafted  upon  a  chronic  endocarditis,  which  had  never  given  rise  to 
symptoms,  as  Ihe  limits  of  compensation  had  never  before  lieen  dislurtied.  Tlie  acute 
infliimmatory  i^Ui^:  passed  :  dilatation  look  place,  and  there  was  markeil  Failure  of 
compensation,  shown  by  Ihe  feeble  impulse  of  the  he.irl,  Ihe  weak  ajui  llutlering 
pulse,  the  cold  and  blue  eslremilies,  the  orlhopna-a,  and  the  tendency  lo  ledeiuii  of 
Ihe  face,  legs,  and  fuel.  Fig.  163  represenls  the  irasilion  which  Ihe  child  assumed  on 
her  right  side,  supporting  herself  with  her  arms,  and  shows  her  anxious  expression  as 
she  endeavored  to  keep  herself  in  a  posiition  in  whii'li  she  eoulJ  lirealhe  easily. 

The  following  case  illustrates  the  coiiriilioii  (if  jiiire  iiiilral  stenosis, 
wilh  periods  of  broki.'n  compensation  allernating  with  periods  of  re- 
C'slalilislied  compensation : 

Till'  hoy,  who  WHS  eluven  yp.irs  nid.  hud  measles  ivhen  liii  was  im  infiinl,  dipli- 
llieriii  wlieii  lie  Wiis  llin*  years  old.  and  nerluscis  «hen  [u-  wan  four  years  old.  He 
hud  iilwiiys  lieen  well  unlil  he  was  nine  and  a  balf  yeare  old.  when,  after  indellnile 
pains  in  his  joiiils,  accompanied  by  no  swelling  and  nol  sufficiently  severe  lo  conniie 
him  lo  tied,  he  began  lo  have  dyspnu?a  on  exerlion,  and  cardiac  piiin,  eough,  cy-inosis. 
and  considerable  loss  of  weight.  An  e\amiiialioii  ot  the  heart  allowed  Ihe  area  of 
absolute  dulnesa  lo  he  decidedly  iiicreiised  lo  Ihe  left,  A  loud  presyslolic  murmur  was 
heiird  at  the  apex,  liinileil  in  lis  extent  and  actomiiaiiied  hy  a  thrill  and  a  slwrj.  lirsl 
sound.  There  was  no  systolic  murmur  and  no  ledenia.  The  physical  examinatiun 
(liowed  nothing  else  of  slgnificimce. 

In  the  course  of  two  months'  Irentmenl  compensation  was  established,  hut  Ihe 
bny  returned  to  (lie  hospital  from  time  lo  time  with  the  same  syaiplonis  which  liuvu 
been  descriheil. 


In  Ihe  next  case,  in  conlrast  lo  the  one  jusl  given,  we  see  the  symp- 
toms of  a  milral  stenosis  combined  wilh  milral  iiisulliciency. 

The  child  was  a  pirl  of  thirteen  year.5.  When  eleven  years  of  age  she  had  a.n 
attack  of  rheumatic  fever  rollowed  hy  dysjimea  on  exerlimi,  anil  al  limes  o'demu  of  Ihe 
feet.  A  week  before  we  saw  her  she  w.is  taken  wilh  pain  in  tlie  region  of  Ihe  hoarl, 
BO  severe  thai  she  could  nol  sleep.  On  entrance  to  tlie  hospital  her  leraperaliire  wiia 
88.5'"  C.  (101.2"  F.),  her  pulse  104,  and  her  respirations  65.  The  phyaieal  exnnii- 
nation  showed  the  apex-beat  lo  be  in  the  fifth  interspace  in  Ihe  mammillary  line.  The 
area  of  cardiac  dulness  was  enlarged,  exleniling  to  Hie  upper  border  •<(  Ihe  lliird  rill 
and  aboul  6.3  cm.  (2  inches)  lo  the  left  of  Ihe  maminillary  line,  and  about  a  lliiiser's 
hreodlh  lo  Ihe  right  of  the  righl  border  of  Ihe  sternum.  A  presyMolie  minuiur  was 
'  beard  al  the  upex  and  was  eonftncd  tn  a  limited  area,  while  a  systolic  murmur,  iisiil 
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heard  at  Ihe  apeu,  was  Iransmitted  to  Ihe  axilla  and  back.  The  iiulmonic  second 
sound  was  ai'Miiluatfd.  In  this  respecl  the  physical  signs  were  negative,  as.  in  spile 
of  Ihe  marked  hypirlniphy  and  diliilalion  of  tlie  heart,  compensaliuQ  of  the  right  heart 
was  sullkietil  to  prevent  Ihe  resQlU  of  venous  stasis. 

Four  weeks  Inter,  after  lieing  treated  Ijy  complete  re^t  in  lied,  llie  cardiac  aymploms 
almost  entirely  disiippeared,  the  area  of  nirdiac  diilness  wa»  nuich  diminiatied,  the 
murmurs  were  less  distinct,  and  the  chili]  Ipn  Ihe  hospital  much  improved. 

The  iioxt  case  {P'ig.  154),  a  boy,  ten  years  old,  is  inlcrestiiig  as  illus- 
trating several  i.'haraeleristics  of  cardiac  disease  in  early  life. 

Wlien  eight  years  old  he  eulered  the  hospital  with  uiarted  ipdema  of  the  face, 
body,  and  limbs,  ascites,  a  shght  amount  of  fluid  in  both  pleural  oavilics,  and  ii>deiiia 
of  the  hniRs.  There  was  no  definite  history  of  rheumatic  fever  nor  any  oilier  raiise  for 
llie  caniiac  disease  which  was  eausiiiK  these  symptoms,  and  which  hnil  apparently  de- 
veliipi'd  iitsldiiiusly.  allhoui^h  if  he  had  been  under  rluser  olisurvallun  a  dcrniili' 
period  iif  on^el  unuld  [iri>li;ihly  have  been  diseovered.  The  inipuli^j"  of  Ihe  heart  Wjis 
found  to  he  1.4  cui.  (}  inili^uitlsideiif  Ihe  mamiiiillary  line  in  the  llDIi  left  interspHoe. 
Tlie  urea  of  eai-diac  dulness  was  sonii'whal  iricre;i!ted.  There  was  a  liiud  sy»liilic 
nnirnmr  at  the  rnrdiac  apex  Iransmitled  to  the  axilla.  The  pulmonic  second  sound 
was  niuch  accentuated.  Fig.  15.5  was  taken  at  thai  time,  and  shuws  the  niarked  iiHli'ma 
of  the  l.'ijs  and  the  much  distended  abdomen.  He  was  treated  by  ciimpiete  rest  in  Imd  , 
fur  five  weeks,  and  in  the  beginning  digitalis  was  administered  until  the  urine,  wiiirh 
w.is  lessejied  in  quantity,  bad  increased  and  Ibe  ledema  of  the  hiinfs  had  disuppenred. 
On  entering  the  hospital  the  aseites  w.is  n'luiived  by  parai'enlesis  abdominis.  L'nder 
this  treatment  the  child  rajiidly  improved,  the  general  ledenia  disappeared,  Ihe  liver 
i-elurned  to  its  normal  size,  the  area  of  cardiac  dulness  wa.s  markedly  deereasi'd,  Ibe 
caniiac  murmur  became  less  marked,  and  sin  weeks  froju  Ibe  time  wtieii  he  entered 
Ihe  hospital  complete  compensation  was  estabhshed  and  he  led  the  hospital  seemingly 
perfectly  well. 

After  leaving  Ihe  hospital  the  boy  was  reported  to  have  been  very  well,  except  tlial 
he  could  not  play  or  work  hard.  Two  weeks  before  his  second  enlriince  he  was  attacked 
with  fever,  precordial  distress,  and  cardiac  piiin  ;  later  he  began  lo  hove  <p(Jema  of  the 
feel  and  dyspniea.  From  that  lime  he  gri'w  progressively  worse,  and  his  ease  illuslrulea 
a  fresh  atUick  of  endocardllis  supervening  on  an  old  chronic  endoearditis  {endocarditis 
rei'urreiis)  and  resulting  in  a  diTilnrbance  of  the  previous  compens;ilion.  Hehad  or- 
Ibopnii'a  lo  sucli  an  extent  thai  til'  was  unable  to  lie  down  in  bed,  and  had  lo  be  con- 
tinually watched  by  a  nurse,  as  he  freiiuently  bad  attacks  of  excessive  piimxysmal 
dyspnrea  which  were  liable  to  prove  faltil.  There  was  cyanosis  of  tlie  lips  and  hands 
and  niark.'d  general  cedema.  The  skin  of  Ihe  nose  and  exlreniiliea  was  cold.  The 
impulse  of  Ihe  be.irl  was  fell  in  the  sixlti  lell  inlerspace  2.8  cm.  fl  incli)  beyond  the 
mummillary  hue.  The  areo  of  cardiac  dulness  extended  beneath  Ibeslernurn,  luid  ul 
Ibe  third  inlercoslal  space  extended  1.4  rin,  (i  inch)  In  ihe  right  of  Ihe  slernum, 
Ihenre  upward  iii  a  curved  line  across  Ihe  iijiper  purl  of  the  sternum  lo  tlie  s*-cond  rib, 
and  then,  keeping  outside  of  the  manimilbLry  line,  descended  and  joined  the  point  of 
CBrdinc  impulse.  There  was  a  loud  systolic  mnrninr.  heard  most  distinctly  al  Ihe  apex, 
but  transmitted  over  the  whole  cardiac  area  and  Ihroiigh  the  axilla  lo  Ihe  back.  The 
pulmonic  second  ."ound  w;is  accentuated.  The  aorlir  sounds  were  weak.  There 
were  numerous  moisl  rules  heard  in  all  parts  of  Ihe  lungs.  The  percussion  of  the 
lungs  was  resonant  everywhere  except  in  Ihe  lower  parts,  where  (here  seemed  to  be  a 
slight  amount  of  Iluid  in  both  pb'ural  cavilies.  Tlie  livi^  was  enlarged  eo  Unit  it  ex- 
tended 7.8  cm.  (3  inches)  below  the  margin  of  the  ribs.  Ascites  was  present,  thelluid 
rising  to  about  Ihe  line  of  the  umhilicus.     The  spleen  was  normal  in  sixe.    The  child 
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CaitonlL-  repiinani  emlijcanlitia.    Utinil  liiBuHldeni^.    Diniirlinnpc  of  compeiuaHciQ.    Oilaicd  henrt 
Kiiluiveil  llret.    lEcleniBor  luiii«.    Anciii*.    Muli-,  Ulyrjijonilil. 


Fill.    l-">ri. 


L'ltrunlu  endmsnlltls.    Mllral  liifUfflcloDUT.    (Jeoeral  rtdeuu  lUii]  uc^ltei.    (UtTun  treitlmcni.) 
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I'WftS  piissiiif  o'lly  'I  ^iiiull  iiiiiDunt  ol'  urine,  wliich  cDnUiineil  a  triti'U  of  dbuiiiiii.     The 

Ica-nliac  and  liepatir  areas  ot  dulnees  and  ihv  uppir  Ixirder  uf  the  usclles  hiiri'  been 

[iinrki-il   liy  lilaek  linw.  the  iiinrgin  ijf  the  ribs  by  hi'dlipn  lirn's,  1li.>  pi>ii[l  of  cnrtliiiK 

iiiipaUi*  by  a  blvirk   rii>^,  ami  Ihe  irili-njuhitJ^  rdles  in  Hip  vlie^l  by  TiiiialbT  lilai'k  riii|^. 

Th>>  iini^iiasis  ill   this  ciisi:,  n]lh>iii(;li  viiry  siTioiis,  a.s  liu  wus  liiible  In  ilii-  :<iiil<iviily  al 

any  (iiiio  if  exlr.i  lilu'xl-pri-ssuri'  ^-himhl  1h'   lii'i>ii(rlit  (ii  In'.ir  uiioii  llir  iJibibul  anil  iTip- 

[|ilr(l  liF'ai'l,  wa9  ii'iL  i.Titircly  uriravDralik',  ns  lie  hail  previoualy  shown  such  ^t-'iiI  pnwtrrs 

■  or  rumpenHalioii  ami  n'l'nperatiun.     A:;  there  wiis  nu  |^i'i;.it  disltntiiin  of  tlie  aliihjnii'n, 

lllie  aseites  was  not  n'uinvi-il  by  paraccnlesi!;.      Hp  was  given  infusion  'if  dij^iliilis,  8. 75 

Ir.''.   (I  ill'at'.bm),  I'very  tliri-e  hiiin^,  and  diuretiii,  0.3(S  gritinme  (6  (grains),  nnce  In  mx 

bum's  as  a  itinretic.      His  iliet  \\i\s  milk. 

Within  fiirly-eipbt  hmij-s  r.ipid  relief  was  otilaineil  fniin  the  urgent  symplnnis,  and 

t\  Dip  pnil  nf  three  n'l-pks  the  iiHieiun  iif  the  lung-;,  Hie  geni'ral  ledeina,  and  tlie  aarites 

had  disappeared  i>nlir>'ly.     Tlie  urine  liecu.ine  tinrmal  in  quantity  and  (I'ee  friini  albu- 

lin.     One  week  later  he  was  wefl  enougb  to  be  out  nf  bed  for  an  hour  eai'b  day,  but 

Itt  that  time  (he  lieaii  and  liver  Were  still  Btilarged,  as  shown  in  Fig.  156. 


Fio.  ir.7. 


rliroiiir  niiiliB.'iu'lilli-     Mitral  liimiffldi^ncj'. 
»UiniiTi)[  i»io|ieii6all»n.     Kiiln.TKi'd  llviir.     Eil- 
1  heart. 


Chronic  end (HTjrd ills,  Mliml  liinjrlltiencs', 
BiDktri  Uiie  1nitli-uu.:i  t^nliLrnml  lii^urt,  KIill'Ic  line 
liidituUs  area  of  cardiac  diiJneai  vlth  returned 
■nil  enmplcte  rompfnwiUon. 


Snnii'  weeks  Iwler  Hip  liver  regained  its  iinminl  eiw,  nnd  still  laliT  tliP  rardim-  iiren 

Bf  duhirs-s  WHS  fr ft  lo  1h'  iiiiu'Ii  ri'iliierd  and  in  the  v.-r1i™l  line  nl nl  iii.i-iiliI.     Vi^. 

157  bIh.wb  thi'  etilaiyi'd  lionrl.  whii-li  persisted  luiiner  llniii  lb- Iiirged  liver,  and  is 

Bpresenled   by  a  bnikeu  line  ;  Hie  nren  •\t  ilulneM  iif  Ihe  heart  us  it  appi*ar«il  when 
he  left  Ihe  hoBpitiil  is  slinwn  by  a  hlark  eurved  line. 
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DISEASES  OF  THE  PERICARDIUM. 

The  relations  of  tlic  infant's  perioardiuni,  so  far  as  we  have  been  able 
to  detci*niiiiL'  by  our  dissection  of  sixteen  infants  of  different  ages,  does 
not  dilTiT  from  those  of  tlif;  adnlt.  The  amount  of  fluid  which  normally 
oi-etirs  in  an  hifant's  periranlinm,  altlmiit;h  of  variable  quantity,  is  prol>ably 
under  ■'>  cc,  HyilroiKTicuniinm,  jmeiinioperiearditiin,  and  htemopericar- 
diuni  are  su  very  rare  that  they  need  merely  be  referred  lo. 

AOni^   PEBIOARDins. 

Etiology. — Acute  pericarditis  may  occur  at  any  period,  but  the  earlier 
the  a^-  the  less  often  is  il  met  with.  It  has  been  found  in  the  foetus  and 
in  the  new-boni.  It  is  generally  the  result  of  an  infective  process,  wliich 
may  be  priniarj'  or  secondarj-.  It  may  arise  also  as  a  result  of  direct 
•xtension  of  an  inflammation  from  the  pleune,  mediastinum,  and  a^ja- 
cent  tissues. 

Various  bacteria  have  been  demonstrated  in  the  inflammatory  prod- 
ucts lit  pericarditis  and  hi  the  jtericimlinm  itself,  although  they  are  not 
always  connected  hi  a  s]»ecific  manner  with  the  disease.  Different  kinds 
of  streptococci  and  staphylococci  are  found.  The  pneuniococous 
frequently  occurs  iu  cases  followiiif,'  pneumonia,  aiul  is  also  found  uide- 
pendently,  Tubenle  bacilli  have  tK-en  demonstrated  in  tubercular  peri-  ' 
carditis,  and  the  pericimlium  sliows  an  especial  tendency  to  the  invasion 
of  fliis  bacillus  following  tubenulosis  of  the  plenra.  Tuberculosis  as  a 
primary  disease  is  even  more  rare  in  the  child  than  hi  the  adult. 

In  the  new-born,  pericardilis  may  be  llie  n^snlt  of  a  septic  condition 
following  infection  of  the  ciml.  At  times  it  follows  periostifis  and  ostitis 
in  young  children,  here  also  iirobably  being  associated  with  septic  infec- 
tion. Traumatism  may  also  be  a  cause  nf  pericarditis.  Rheumatic  fever, 
especially  after  the  Ihird  or  fnurth  year  of  life,  gives  rise  to  as  much 
pericardial  disease  as  at  a  later  period.  The  inflammatory  lesions  may 
arise  before  the  rlieumatic  fever  has  aitpeared  elsewhere,  and  the  intensity 
of  the  arthritic  pain  and  the  number  of  joints  affected  do  not  correspond 
to,  or  rather  do  net  infliienre,  the  frequency  of  the  pericardial  compli- 
cation, Inflamnialion  of  the  pericardium  is  also  frequently  associated 
with  jmeumonia.  It  may  he  se<-ond;iry  to  any  of  liic  erujitive  fevers,  but 
occurs  most  fre<{uenliy  as  a  comiilication  of  scarlet  fevrr.  When  it  occurs 
in  this  latter  disease  it  appeal's  usually  in  the  scconii  or  third  week  of  the 
attack. 

Patuologicai,  Anatomy, — IVricantitis  may  be  circumscribed  or  diffuse, 
and  there  appeiirs  to  be  no  essential  difference  belween  the  pathological 
conditions  affecting  the  |)cricardium  in  early  life  and  those  which  occur  later. 
T\n:  jicririirdHlH  viccit  of  the  adult  is  comparatively  unusual  in  the  child,  in 
whom,  as  a  rule,  an  exudation  of  greater  or  less  extent  almost  always 
takes  place.    The  exudation  may  be  sero-fibrinoiis,  hemorrliagic,  or  puru- 
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lent     Nnl  only  is  tlic  tcndciify  to  exudalion  in  llie  child  grcafer  lliaii  in 

tlic  adull,  but  its  formation  is  characterized  by  givatur  rapidity  and  is 

I  more  likely  to  be  purulent.     A  pericardial  exudation  tinged  with  blood  is 

I  not  iincomninn  in  t-arly  life,  and  is  not  necessarily  su  sipnificant  of  tubrr- 

I  culosis  as  is  a  priinminced  heiiiorrhiiKic  exudalJoii. 

Acute  Plastic  or  Dry  Pericarditis. — Symptoms. — The  symptoms  of 
[acute  plastic  or  dry  pericanlitis  are  orten  so  mild  as  to  be  overlooked. 
There  may  be  .slighl  precordial  pain  and  pyrexia.    The  eliai-acteristic  physi- 
cal sijnis  are  repre,scntcd  by  a  double  In-and-fro  murmur,  which  is  nnt  ex- 
lactly  synchronous  with  systole  and  diastole,  is  more  superficial  than  an 
I  endocardial   nuirnnir,  and  is  of  a  rubbing  or  graling  character.      Tin? 
soinid  is  localiz<'d  in  a  small  area,  is  not  Iransmitled  as  in  endocardial 
[munnurs,  and  does  not  replace  the  heari-sounds.     The  niurmnr  is  at 
'  limes  inlonsilied  by  pressure  with  the  slelhoscope.    Theso  signs,  however, 
'  aiT  of  tenipora-ry  dnralion,  as  a  rule,  as  the  exudation  of  librin  is  soon 
followed  by  that  of  lluid.      In  many  cases  in  early  life  friction-sounds 
I  and  emlocanlial  iminmirs  simulate  each  other  very  closely. 

Acute   Pericarditis   with    Exudation. — .Svmitoms. — The    subjective 

symptoms  of  acute   piTicaniitis  wilh  exudation  in  infancy  are  very  hi- 

definite,  and  throUfjIionl  childhood  this  latency  of  ttie  early  symptorrjs  is 

so  marked  and  occurs  so  freijuently  tliat  it  may  be  said  (o  be  cluiraiter- 

islic  of  the  symplnuiatology  of  pericanlitis  in  early  life.     It  is  so  iliflicull  lo 

locale  pain  when  it  occiu«  ui  Ihe  infant,  and  a  tumultuous  adion  of  llie 

heart  wilh  general  circulatorj'  disturbance  is  so  commonly  the  resnll  of  a 

diseased  I'ondition  outside  of  Ihis  central  organ,  that  it  is  impossible  lo 

fortnnlale  a  practical  general  symptomatolog)-  for  the  onset  of  the  disease. 

When,   however,   Ihe  disease  lifis  progressed,  dyspmva  and  ortliojirirea 

I  become  marked.     Large  exudations  appear  to  affect  the  fmiclioual  aclivily 

I  of  Ihe  heart  more  rapidly  in  children  than  in  adults,  and  lo  occasion  earlier 

I  Uie signs  of  disi urbance  of  the  circulation,  such  as  cyanosis  and  ifildn<-ss 

[of  the  nose  and  extreniities,      Diniiuution   in   the  ainonnl  of  ihe  urine, 

I  wilh  a  corresponding  increase  in  the  nrine  as  the  exudation  decreases,  has 

[been  nolii'cd  in  children. 

I        Physical  Siun.s. — The  usual  physical  signs  snpposeil  lo  be  iharailiT- 
Ifartii*  of   pericardilis  are  often   very  misleading,  and  when  a  pericardial 
tVictinn-snund  is  absent  the  diagnosis  of  pericardilis  in  a  young  child  may 
presetil  great  dilliculties. 

/Hf/Mv/ioH, — Owing  to  the  flexible  thorax  of  the  child,  Ihert;  is  a  greater 
I  njijMiriunity  for  the  neighboring  parls  lo  yield  before  the  pressure  of  the 
I  lluid,  and  we  are  more  likely  lo  have  Inilging  of  the  inlercoslal  spaces, 
land  on  inspecUon  u  visible  allei-alirm  of  Ihe  canliac  area,  than  in  ndulls. 
I  ]l  has  been  held  by  certain  authorities  that  Ihe  heart's  apc-x  is  found  in 
[  effusions  to  l)e  tilled  upwani  and  inwani  lowards  the  sternal  ertd  of  Ihe 
I  fourth  tell  inlers])ace. — that  is,  floated  by  Ihe  effusion.  Direel  proof  of  this 
lis  wanting,  and  we  believe,  from  Rotch's  investigalions  on  Uiis  subjecl, 
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that  it  is  an  erroneous  view.     It  would  seemingly  be  impossible  for  the 
heart  to  be  floated  unless  the  specific  gravity  of  the  fluid  was  greater 
than  lO'^K),  as  Rotch  has  shown  by  expenmenl.    It  is  highly  improbable 
that  tlie  specilic  gravity  would  bi'  greater  than  1050  in  an  ordinary  peri- 
cardial (.'xudalion,  for  the  spei-lhr  gmvily  of  a  pun-ly  purulent  fluid  is 
only  about  10^2.     Luilwig  and  UowdiUh  have,  moreover,  obsonx-d  that 
the  impulse  of  the  heart  as  seen  normally  in  the  fifth  left  interspace  need 
not  be  caused  by  the  heart's  a|>ex,  but  may  be  caused  by  a  portion  of  the 
heart  above  the  apex  striking  ag-ahist  the  thoracic  wall.     We  should  also 
consider  that  the  impulse  of  the  heart  in  children  is  often  chiefly  in  the 
fourth  interspace.     If  seems  plausible  to  account  for  this  pulsation  by  the 
tumnlluous  action  of  that  iiiiriion  of  the  right  ventricle  which,  as  shown 
by  Rotcli,  is  not  coven-d  by  the  moderate  amount  of  fluid  in  the  fourth 
lefl  inlerspaco  when  an  exudation  is  present. 

In  Ihe  third  case  on  page  761  it  is  recorded  that  the  impulse  was  found 
throughout  the  whole  caniiac  ari'a,  but  Ihat  it  was  still  pronounced  in  the 
lillh  left  iiilers|iace.  If  in  thus  case  there  had  been  a  larger  exudation,  the 
apex  and  flic  lower  segment  of  the  right  ventricle  In'mi;  surrounded  by  a 
mass  of  fluid,  the  impulse  would  have  been  lost  in  the  fifth  interspace, 
whih-  in  the  fourth  interspace,  in  which  the  ventricle  may  be  covered  by 
only  a  thin  layer  of  overlying  fluid,  the  impulse  would  have  continued 
to  bo  bolh  seen  and  felt,  thus  simulating  an  apex-boat.  We  believe  Ihis  is 
the  explanation  of  what  has  been  called  misplaced  apex-beats  and  floating 
of  the  heart  in  pericardial  cITusions. 

Palpation. — When  the  amount  of  fluid  is  considerable  the  palpable 
impulse  is  nuich  diminished,  and  its  iideiisity  corresponds  to  the  place  in 
which  the  visible  impulse  is  most  distiiK'l. 

Aitxrulttilinn. — Tlie  frictioii-souml  is  oflen  absent,  bnt  if  present  in  the 
beginning  disappears  as  the  llnid  iticreases,  and  may  reappear  when  ab- 
sorption takes  place.  The  heart-sounds  are  diminished  in  intensity,  but 
may  bo  iieard  most  distinctly  in  the  fourlh  interspace  at  the  point  of  the 
visible  impulse.  On  account  of  Ihe  small  si/e  of  the  child's  thorax,  the 
heart  and  pericardium  are  nmi;h  nearer  to  the  anterior  surface  of  the 
Ihoracic  cavily  than  in  adults.  This  occurs  both  normally  and  hi  diseased 
condiliorts,  especially  when  tlure  is  llatleriing,  and  thus  levelling,  of  the 
chest.  Under  these  latter  conditions  the  lieari  and  pericai'diuni  are 
broii^'hl  in  such  close  contact  wilh  the  llioi-acic  wall  that  on  palpation  the 
heart's  impulse  can  be  felt,  and  on  auscultation  the  hearl-sourids  can  be 
heard  in  a  nnicli  more  advam;etl  sliige  of  a  pericanlial  ell'usion  than  would 
he  possible  in  the  adult  with  a  proportionately  lar^'e  amount  of  fluid. 

y\i:cnrding  to  Ewarts,  a  [leriiardiat  exuilation  may  gi\e  rise  to  a  patch 
of  tul)nlar  broalhing  about  two  inches  below  and  .■^li^ditiy  to  the  led  of  the 
loft  scapula,  bul  the  siune  sign  may  occur  in  plctuillc  exudalion. 

hifUK«inn. — I'ercussion  is  Ihe  most  impoHant  physical  sign,  when  the 
initial  frici ion-sound  has  escaped  delection,  both  for  determining  whether 
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an  exudation  is  presoiit  aiiri  iis  a  fjiiid".'  In  llir  prog'nosis  and  Irealnicnt 
In  exudations  of  oxaLliy  Uir  saine  aniimiit  llie  area  of  dulncss  may  differ, 
owinff  to  \hv  diirc-rr-nrf  in  tlie  i-laslirity  of  the  lungs  and  to  the  presence 
or  absi-nco  uf  adln-sions.  Tlie  grcalrr  tin-  elaslii'ity  of  the  hings  and  (lie 
ff'wi.T  tlif  aillicsions  the  more  re^'iiiar  will  ho  Iho  outline  of  superficial 
duhipss.  This  superlluial  duliiess  is  delenniried  by  the  retraction  of  tlie 
honlt'i^  id'  llic  luntre,  which  withdraw  from  Ihe  chest  walls  as  the  tluid 
gradually  distends  Ihe  pericardium.  Ttie  deep  dulness  Ls  due  to  the  dis- 
lended  pericardium,  and  tiiis  to  a  greater  or  less  degree  compresses  the 
lungs,  which  maybe  held  in  position  by  adhesions.  Tlie  infant,  being 
less  likely  to  liavf'  had  [irevioiis  lesions  of  the  lung  and  pericardium,  gives 
us  Ihe  best  opportunity  for  studying  the  outlines  of  a  pericanlial  effusion, 
and  liie  an>a  of  snperlicial  dulness  is  the  most  valuable  physical  sign  of 
effusion  in  infants  and  in  yoini(^  cliildren. 

The  experimenis  (Keating's  Cyciopiedia  uf  Diseases  of  Childn'n)  on 
which  Rolch  based  Itis  conclusions  regarding  the  area  of  dulness  in  peri- 
cardial efliisions  were  made  on  sixteen  infants,  in  none  of  whom  did  ad- 
hesions exist.  In  all  of  these  presumably  typical  cases  iibsolule  dulness 
was  found  to  the  rigid  of  Ihe  sternum.  An  instance  of  how  the  area  of 
dulne.ss  varies  in  cases  complicated  wilh  adhesions  was  given  by  a  case 
in  which,  although  Ihe  pcricaitlium  was  iiuicli  distended  with  fluid,  it 
failed  to  show  dulness  to  Hie  right  of  the  sternum,  and  the  autopsy  re- 
vealed adhesions  binding  the  lung  lightly  In  flie  right  edge  of  (he  slemuni. 
The  eOusion  was  behind  Ihe  lung,  which  penuitted  resonance  to  be  ob- 
tuned  over  an  area  where,  in  an  uncomplicated  case  with  the  same 
amount  of  etru.sion,  there  woidd  have  Ix-en  duhicss. 

In  addition  In  Hie  dillicullies  of  making  a  lUlferentjal  diagnosis  arising 
fWini  inlerfiTence  wilii  the  contraclility  of  the  lungs,  sucli  complications  as 
pneumonia  of  the  right  lung,  especially  its  middle  lobe,  pleuritic  effusion 
on  the  righl  side,  an  enlarged  liver,  and  an  enlarged  heart  must  be  con- 
sidered. When  this  pneumonia,  or  pleurisy,  or  hepatic  enlargemeni  is 
present,  an  effusion  into  the  pcricardiuni  cannot  be  diagnoslicaled  by 
means  of  |iiTcuspion,  but  Ihe  a.ssociated  disease  can  usually  be  readily 
(letermim'd  by  ils  especial  symptoms.  The  dill'ererdial  diagnosis,  on  Ihe 
conlniry.  from  an  i-nlan/ed  hearl,  especially  a  dilated  heart  in  which 
III'-  murmurs  may  be  absent,  can  ollen  be  made  only  by  means  of  per- 
cussion. 

The  superficial  dulness  of  the  heapl  is  determined  not  by  the  shape  of 
the  hearl  itself,  bid  by  the  mai^'inal  lines  of  the  lungs,  varying  acconUng 
lo  their  expansion  or  retraction.  Mun-oviT,  Ihe  pericardium  itself, 
whether  distended  with  (luid  or  not,  does  not  by  its  own  sliape,  as  has 
heen  delineated  so  often  in  tlie  plalea  iliuiilraling  ]ierican!ial  elliisions,  aid 
tis  mali'rially  in  delermiiung  liie  shape  of  Ihe  area  of  supt-rlicial  dulness 
in  a  pericardial  edhsion.  This  area  is  marked  by  the  retracting  or  rather 
displaced  borders  of  the  lun^. 
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When  from  70  io  88  c.c,  (2^  to  2s  ounces)  of  fluid  are  introduced 
into  lh('  ptricardinm  of  an  adull,  Ihere  is  a  slight  increase  hi  tlie  vertit-al 
as  well  as  in  Ihe  Iransvcrse  area  of  dulness.  The  cuired  line  which 
bounds  Ihe  area  of  dulness  slarts  at  the  sixth  rib,  Io  the  nght  of  the 
stenmni,  passes  upward  to  Ihe  jundion  of  tlie  fourlh  cartilage  ivilh  the 
steniuiii,  iiuphi^es  on  the  lower  part  of  the  third  h-fl  hiterspace,  and  tlien 
descends  jusl  oulside  of  Hie  nianiinillar>'  line  to  tlie  sixtli  rib,  to  piiss  ui- 
wani  until  It  ineetK  tlie  dulness  of  the  let!  lobe  of  the  liver.  Tiiis  line 
forms  an  im^ular  semicircle,  with  a  shorter  radius  to  the  right  of  the 
sternum  and  a  longer  one  to  Ihe  lefl. 

A  small  section  of  the  dull  area,  correspontUng  to  Uie  junction  of  die 
fourth  and  fifth  ribs  with  Uie  left  side  of  the  sternum,  is  formed  by  the 
heart  itself,  whii-h  is  free  Irom  effusion  at  this  point,  while  Ihe  rest  of  the 
dulness  is  produced  by  the  ellusion.  The  layer  uf  fluid  is  very  thin  all 
over  the  upper  portion  of  the  elfusion  in  the  repion  of  the  fourlh  rib  and 
fourth- interspace,  while  the  mass  of  llie  etrnsiori  Li  in  the  lower  part  of 
the  sac  on  each  side  of  the  sternum  hi  the  fitlh  interspaces,  the  larfrer 
pari  of  the  mass  being  on  the  left  side. 

The  same  conclusions  as  to  the  area  of  dulness  were  obtained  witli  a 
proportionately  small  amount  of  fluid  in  an  infant  about  two  weeks  old; 
and  uf  HJxIeen  lnjeclions  of  fluid  into  the  pericanlial  sac  of  infants  (if 
various  ages  the  areas  of  dulness  were  identical  in  alt,  and  in  all  the 
lungs  were  normal  and  liicre  were  no  pulniunary  or  olher  adhesions. 

When  the  amount  of  fluid  in  the  |)ericanlial  sac  is  largf,  Ihi-  triinsverse 
area  of  dulness  produced  by  the  much  distended  pericarriimn  is  increased 
so  that  it  extends  liirther  to  the  right  uf  the  sternum  in  the  fourth  and 
fifth  interspaces,  and  then,  rising  to  the  third  interspace,  it  occupies 
a  small  area  on  either  side  of  the  sternum  under  the  third,  second, 
and  first  ribs  and  the  second  and  first  interspaces,  the  u|ipiT  lobes  of 
the  lungs  having  retracted  from  beneath  the  sternum.  As  the  effusion 
increases  tlie  lungs  retract  slill  more,  and  the  upper  curved  lines  of  the 
elTusion  on  either  side  of  the  sternum  present  areas  wilh  still  greater 
dianietei-s. 

According  to  Ewaris,  a  iicricardial  exudation  may  at  times  give  rise 
to  a  patch  of  dulness  in  the  back  represented  by  a  sliarply  defined  square 
area  bounded  by  the  ninth  or  tenth  rib  above  and  the  Iwelflh  rib  below, 
on  the  right  by  Ihe  spine,  and  on  the  left  by  a  vertical  line  from  the  angle 
of  the  scapula.  Over  this  area  the  respiratory  sounds  are  absent  and  tlie 
voice-sounds  feeble.  We  have  observed  these  same  signs  in  a  number  of 
cases  in  which  the  dulness  disappeared  as  the  pericardial  eiTusion  was 
absorbed. 

Ewarts  has  also  given  as  a  point  in  the  differential  diagnosis  between 
pericardial  exudation  and  cardiac  dilatation,  that  in  a  dilated  heart  the 
curve  of  the  right  border  of  dulness  is  directed  downward  and  inward 
towards  the  ensiform  cartilage,  while  in  a  pericardial  exudation  Ihe  curve 
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IS  diretled  eilher  rlownwarrl  or  dowiiwartl  anil  niitward.  This  distinclioii 
is  more  easily  niadc  in  moderate  than  in  ver}'  largo  exudations,  as  s1io\to 
in  Fig.  158,  page  760. 

DiAQNOBi.'*, — From  what  lias  been  said  rugarding  Iho  latency  of  tlie 
general  symptoms  of  pericarditis  in  childhood  and  the  dittirully  of  intfr- 
pretini^  the  lor^al  symptoms,  it  will  be  readily  understood  how  important 
it  is  to  reiiojjidze  any  especial  symptoms  wliich  may  charaderize  the  dis- 
ease. Instances  have  Iteen  reported  in  whicti  a  distended  pericartlinm 
was  inistal^en  by  experienced  diagnosticians  for  an  exudation  into  tlie 
leH  pleura.  The  diagnosis  as  to  the  character  of  the  elTusion,  wliethcr 
serous  or  purulent,  can  only  be  made  by  aspiration.  In  infants  the  fluid 
is  almost  uniformly  pus ;  this  is  also  the  case  in  the  majority  of  older 
children,  except  in  rlieumatie  infections.  The  condition  which  most 
closely  simulates  a  pericardial  esudalion,  bolh  in  its  general  symptoms 
and  in  lis  physical  -signs,  is  a  dilated  heart. 

The  most  dL=itinctive  of  all  the  physical  signs  of  periranlitis  is  Ihe 
friction-sound,  when  if  is  pri'sent,  but  it  nuist  be  carefully  dllTerentiated 
li-oni  the  sound  produced  by  a  dry  pleurisy  in  the  cardiac  aj'ca.  When, 
however,  an  exudation  has  taken  place,  the  friclion-sonnd  may  not  be 
heard.  This  absence  of  a  Irict ion-sound  ls  especially  frequent  in  young 
children.  The  heart's  impulse  may  be  clearly  peri'eptiljle,  even  when  a 
considerable  exudalioii  is  present,  owing  to  the  thin  layer  of  lluid  which 
covers  the  heart  in  the  area  between  the  left  nipple  and  the  sternum. 
We  are  therefore  forced  by  the  similarity  winch  at  limes  exists  between 
the  general  symptoms,  in  the  inspection,  palpation,  and  auscultation  of  a 
dilated  tieart  and  of  a  pericardial  exudation,  to  depend  upon  percussion  in 
making  a  differential  diagnosis. 

According  to  careful  observalions  which  have  been  made  by  com- 
petent observers  on  tlie  area  of  dulnoss  which  can  be  produced  by  an 
enlargement  either  of  tlio  venlricli-s  or  auricles  of  Ihe  heart,  whether  by 
hypertrophy  or  by  dilatiition,  the  relative  dulness  may  extend  In  the  right 
of  the  stermmi  from  the  second  to  the  sixth  rib,  and  in  adults  possibly  to 
the  distance  of  3  or  4  cm.  (1  i  or  H  inches')  on  a  level  with  the  fourlh 
rib,  but  it  is  rare  lo  find  Ihis  dulness  invading  Ihe  liflh  right  interspace 
inon.'  than  3  or  3  cm,  (J  or  1 J  inches).  II  is  still  more  rare  for  the  abso- 
lute dniness  to  be  found  in  the  finii  iiderspace  at  all,  and  even  in  the 
fourth  interspace  for  more  than  1.5  or  2  cm.  {J  or  J  inch). 

We  may  conclude,  therefore,  that  tlie  dulness  which  occurs  in  a  peri- 
cardial effusion  may  correspond  to  that  of  an  enlarged  heart,  but  thai 
the  dulness  of  the  eflnsion  is  also  found  in  an  additional  area  correspond- 
ing lo  a  pai't  of  the  tilth  rib  and  lillh  interspace.  Absolute  dulness, 
therefore,  in  the  fifth  riglit  interspace  3  or  4  cm.  (IJ  or  IJ  inches)  from 
tlie  right  sternal  line  in  cases  of  pericanlilis  mi  com  plicated  by  pleural  or 
pericardial  adhesions  is  a  sign  of  much  value  in  the  diderenllal  diagnosis 
from  an  enlarged  lieart.    Rotch  has  found  in  his  exi)crimenls  on  tlie  adult 
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poricardimn  lliat  Iho  siipiTfirial  diilnoss  rould  be  detptli'd  in  llie  fifUi  right 
irilerspape  wliL-n  from  70  to  80  c.c.  of  tluid  had  enten-d  the  pericardium. 
In  order  lo  ilhistrate  the  difference  between  the  area  of  diihiess  pro- 
duced by  an  enlaryed  hejirl  and  Ihat  produced  by  a  purirardial  elTusion,  we 
have  indicatfd  in  l\.  108,  a  boy,  eleven  and  a  half  years  old,  ihe  bouti- 
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darics  of  the  area  oT  absolute  dulness  in  an  enlarged  heart,  in  a  srnjiil 
pericardial  efluslon,  and  in  a  large  pericardial  efl'usion. 

The  top  of  Ibe  stiTninn,  the  bnnridaries  of  the  eularpcd   heart,    the 
(^UKifonii  carlilane,  ami  ihe  luwer  burder  of  the  riJjs  an.'  niarkeil  by  plain 
black  hnc-s,  Ihe  boundaries  of  the  small  effusion   by  a  broken  lin(>,  audi 
the  ar^-a  of  Ihe  larjje   efl'usiou  by  a  larger  broken   Hue.     Tin-  figun-  oi 
marks  Ihe  liflh  ri^'hl  interspace;  tlie   letter  II   marks  that  jiorliou  of  the 
hearl  which  has  been  led  nntovered  by  the  small  tfllusinn.     The  small 
black  circle  represents  the  nonnal  position  of  the  ajicx  of  the  heart,  lliei 
lart'er  circle  the  apex  of  tlie  enlatv<?d  heart.     It  will  be  noticed  tiow  llio 
enlarffed  heart  extends  bifyiinfl  the  right  edge  of  the  sternum  at  about  Ihe 
fourth  rib  and  fourth  intersimco,  and  then  retnms  benealh  Ihe  lower  part] 
of  the  sternum  within  or  a  very  little  outside  of  Iho  right  sternal  lincf 
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The  outline  of  the  small  effusion,  as  well  as  that  of  the  large  effusion, 
extends  to  the  right  of  the  sternum  as  low  as  the  sixth  rib. 

The  following  cases,  taken  from  a  number  which  have  come  under 
our  care,  illustrate  the  difficulty  of  making  a  difTerentlat  diagnosis  between 
cardiac  and  poricardial  disease  when,  as  at  times  happens,  wo  lail  to  find 
a  iiiction-sound  or  murmurs : 


TABLE  67. 
Di^errntial  IHagnotin  Muiten  a  Dilainl  Heart  and  a  PrrUardtat  EffUaum. 


Case  I. 
Endocarditis:  Dilated  Hean. 


Girl,  eleven  yeare. 

Att&ck  follovfod  acute  artii'- 
ular  rheumatism. 

Orthupnuea;  pre<:«nlial  pain. 

Heart's  impulse  feeble,  but 
percf^ptible  a  little  tii  Icfl 
and  bel()W  left  nippli',  fifth 
intenpoce. 


VerUcal  absolute  Julnew  nut 
increaecd. 

Abaolutu  ilu Ilium  under  the 
■temum  and  to  left  of 
■tsmum ;  identical  with 
Cases  II-  and  III. 

Abaolutc  iluliitwH  did  not  ex- 
tend tu  right  of  Bturnuin. 


B^lnlic  iiiumiur  lit  hjh-x. 


Casi  II. 
Fi-rlcanlllls;  Effiulon. 


Recovery. 


Boy,  «i  yeaiH. 

Attuck  followed  acute  artif- 
iilar  rhimmatism. 

OrthopniBa;  procurdiul  pain. 

Hearts  impulse  feeble,  but 
pcn'optiblc  a  little  t<>  left 
and  lielow  left  nijiple,  fifth 
inten)utee. 


Vertical  alisrilui*'  dulness  not 
itiereaeed. 

Abealutc  dulnes*  under  the 
Hternum  and  t"  lett  of 
stemuin ;  identical  with 
Ca«eal.  and  III. 

Absolute  duliie!<s  iu  fifth 
right  interspace  two  or 
thrtH!  oeiiliTnetrM  tVimi 
islp.1  of  sternum. 

i'Ticiiniiiil    rrii-tiiiti-nib   at 

Imse. 


Un-overy. 


<:ab«  III. 

Endocarditis :  Enlarged  Hurt ; 

Pericardial  Effualon, 


Girl,  eight  veura.     .\ugust  3. 

Attack  followed  acute  articular 

rheumatism. 

Orthopnisa ;  precordial  pain. 

Heart's  impulse  feeble,  but  per- 
ceptible all  over  cardiac  ana, 
with  apex-beut u  little  b<low 
and  to  left  of  left  nipple,  fifth 
intersjiace. 


^'ertical    abi4otnlu  diilness 
increased. 


not 


Absolute  dulne^  under  the  ster^ 
nuni  and  tn  left  of  eternuni ; 
identical  with  Cases  I.  and 
II. 

.\1)soluIe  dulntvs  in  llftli  right 
interiipai^o  three  or  four  een- 
titiii'tres  from  edge  of  sltr- 
nuui. 

Soft  systolic  niuniiiir  ut  iipex, 
Iranfinitt'-d  to  axilla.  IVri- 
<-an)iat  frii'1ioo-rnl>  nt  base. 

August  !•  -.  \Af^  dulriiv^s  ill  fifth 
rlt;1it  iitli'r>|>iiri' ;  nyx  niur- 
iiiur  niiK'li  loiidiT  anil  har>h. 

.\iigust  11:  Jlulni-ss  only  to 
right  *iige  of  E^Ierniiiii. 

August  \K\  Dulnivs  only  to 
middle  of  ptcrnuNi  ;  frittion- 
riib  II ■used. 

Ih-f'embi'r  1 :  I'hvriiral  rAariiina- 
li'jo  the  .>aioe  as  on  .August 
18,  lihiiHlng  fiilargi-d  linirt 
and  Tiiitml  svKtolii'  iiinriiiur. 
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The  symptomatology,  both  geiu-ral  and  local,  of  these  cases  was,  with 
the  exception  of  Ihc  frii'tiuii-sounds,  niurnmi'B,  aiid  percussion,  idetiliral ; 
when  lluid  was  prt'sent  dniness  was  found  in  the  Illlh  right  interspace, 
and  when  it  was  absent  dulni'ss  was  nol  found. 

Hbounosis. — The  prognosis  nf  acute  periianiilis  depends  larvT'ly  upon 
its  cause.  In  early  infancy  it  is  a  very  serious  condition,  and  g:ont.>raIly 
puds  fatally.  In  later  rhildhnod  its  course  and  n>sults  an.>  njucli  (lie  saiiif 
as  in  adults,  and  llie  disease  has  a  tendency  to  recovury,  especially  if  the 
exudation  is  sero-fibrinous  and  of  rheunialic  origin.  The  purulent,  septic, 
and  tuberi'Ular  fnrnis  are  of  t,'rave  import  in  all  i*asi's. 

TnEATMtNT. — The  Ireatmeid  of  pcricardiliH  in  infancy  and  in  early 
childhood  does  not  difTer  materially  from  that  in  later  life,  and  depends 
Upon  llie  various  causes  referred  lo  in  the  etiolnfry  of  (he  disease.  The 
tendency  lo  hearl-lkiiure,  however,  which  is  so  jironounced  in  the  child. 
should  be  n;uarded  a^iainst.  Early  in  the  disease  absolute  physit-al  and 
mental  rest  should  be  enforci'd.  In  the  acute  stage,  before  an  elfusion  of 
any  extent  has  fornii'd,  cold  can  be  apijlied  to  Ihe  cardiac  region  by  means 
of  coils  of  tubing  containing  ice-water  or  by  an  ice-b;^.  An  imporianl  pari 
of  the  Irealment  is  the  judieinns  adnnnistralion  of  di^iitalis  to  aid  Ihe  heart 
in  the  crippled  condition  in  which  it  is  usually  lell  alter  the  early  days  uf 
Ihe  dLsi-ase.  Stiinnlards  should  be  freely  used  wliun  Uiere  is  any  indication 
of  failing  compensation. 

The  must  important  part  of  tJie  treatment  when  an  elTiision  of  any 
extent  has  occurred  is  paracentesis  of  llie  pericai'dimii,  which  should  un- 
hesilalingly  be  perfonned,  no  matter  what  Ihe  cause  of  the  disease  may  be, 
when  life  is  in  danger  from  undue  dislenliun  of  Ihe  pericardial  sac.  A 
small  aspirdting  Irochar  shouM  be  used.  Opinions  diil'er  widely  as  to  Uie 
best  point  of  puncture.  Inasmuch  as  the  heart,  when  an  effusion  is  pres- 
erd,  remains  in  ils  usual  position,  and  does  not,  even  when  nuich  enlarged, 
impuige  on  the  lilth  righl  interspace,  and  as  the  effusion,  even  when  in 
so  small  an  amount  as  100  c.c,  is  found  at  that  point,  we  consider  it  more 
ralional  to  choose  the  lillii  right  interspace,  4  cm.  (li  inches)  outside  Ihe 
riglit  border  of  the  slernum,  os  the  point  for  tapping,  thus  avoiding  all 
danger  of  injuring  Ihe  heart.  At  this  point  Ihe  right  inlernal  rnannnnry 
artery  will  nol  he  injnreil.  We  have  lapped  Ihe  pericardium  in  the  fillh  right 
interspace  a  nuiidnT  of  limes  on  the  cadaver,  and  have  removed  Ihe  lluid 
as  easily  as  in  the  fillh  lell  intei-space.  The  pericartlium  has  been  lapped 
during  life  in  the  liflh  right  interspaie  by  Ebsloin,  of  tlottingen,  Wilson, 
nf  Nashville,  Lovcjoy,  of  Lynn,  and  a  number  of  others.  Another  place 
to  aspirale.  reconiiiiended  by  Osier,  is  Ihe  left  fourth  interspace,  eilhcr 
close  to  the  sternal  margin  or  2.5  cm.  (one  inch)  from  it,  in  order  to 
avoid  wnunding  the  inlenial  mammary  artery.  The  left  fillh  iiderspace, 
3.75  I'm.  (li  inches)  from  the  sternal  border,  may  also  be  lakeii  fur  Ihe 
point  of  puncture,  and  if  the  aspirated  lluid  is  found  to  be  purulent,  the 
case  should  be  treated  sui^iially  by  tree  incision. 
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As  an  illustration  of  how  imporlant  it  is  to  lap  the  pericardium  when 
it  is  much  distendocl  with  fluid  and  when  symptoms  uf  failing  heart  have 
arisen,  the  following  case  may  be  cited :  \ 

A  boy,  six  years  old,  entercil  the  hospilnl  wilh  the  history  of  hnving  hnH  redcma 
nf  Ihe  fiu'c,  liaiuls.  I'et'l,  ntic)  anklfs  Tor  four  wei-ks.  TliTe  was  im  hlstnry  oF  rhcii- 
niiitio  fever,  and  the  easo  w«s  appiirently  one  of  acute  primiiry  endocarditis  with  mitral 
iiisuflicieney.  The  rardiao  area  of  iltiliiess  was  inereased.  and  exti'uded  from  Ihe 
middle  of  the  sternum  to  1.6  cm.  (j  inch)  Iwyoiid  the  left  mam  miliar)'  line,  where 
the  impulse  of  the  heart  i-ouM  be  felt.  The  chilil  was  kept  quiet  in  bed,  and  after  ii 
few  il.iys  the  uMti'ina  lessF'ned  and  lie  was  veiy  camfortable.  While  still  under  treat- 
menl.  Iwo  we^.-ks  later,  the  temperature,  which  had  been  normal,  nise  to  39.1'  (.'. 
(102. S°  F.),  the  pul^e  w.ts  rapid  and  somewhat  irregular,  aiid  the  respirations  were 
increased.  A  few  days  laler  u  pericardial  IViction-siiund  was  heard  over  the  upper 
part  of  the  sternum,  and  ttie  temperature  fell  to  37.7°  C,  (100°  F.).  There  was  no 
change  in  tlie  area  of  cardiac  duiness,  and  no  evidence  of  a  perivardial  elTusion. 

On  the  following  day  the  cardiac  sounds  were  found  to  be  rather  muffled  and 
the  child  did  not  seem  so  well,  and  was  unable  to  lie  on  his  left  side.  Two  days  later  . 
the  area  of  [Precordial  dninesa  extended  farther  to  the  rinht,  and  a  little  beyond  the' 
riwht  ^^ternal  line  in  the  flflh  right  intfrs[iace.  Tlie  iiltendaols  were  directed  In  watch 
the  child  closely,  and  warning  was  given  that  Ibe  necessity  for  paracentesis  of  the 
pericjirilium  might  at  any  time  arise.  Early  the  following  morning  the  child  began  to 
Imvp  marked  dyspiuea  and  became  very  cyanotic.  The  ho  use -officer  found  that  Ihe 
precordial  duiness  had  extended  2.7  cm.  (1  inch)  beyond  the  riyht  ed\;e  of  Ihe  sternum 
in  the  fifth  interspace,  and  lie  thi'refure  gut  Uie  instruments  ready  f'lr  performing  para- 
centesis. Suddenly  the  chihl's  [odsi:  beciime  very  weak  iind  intermillcnl,  the  cyanosis 
increased  very  much,  Ihe  ilys|inii'a  became  very  marked,  and,  allliiiut;li  sHmulanIs  were 
quickly  given,  the  child  suddenly  gasped  and  fell  buck  ou  lis  pillow  deiid.  This  oc- 
curred wilhin  tliree-quarlers  of  an  hour  from  the  lime  when  Hie  first  serious  eymploms 
nrose.  The  house-olticer  immediately  introduced  Ibc  aspirating  needle  in  the  linh 
right  intei-spai-e  aud  withdrew  some  Quid  from  the  pericardium.  The  I'hild,  however, 
did  not  revive.  i 

The  following  case  illustrates  a  pericardilis  sicca  with  adhesions:  | 

Tlie  child  was  six  and  one-half  years  old.  She  hiid  never  hud  rheumatic  fever,  but 
had  htid  an  nil  ick  of  measles  when  she  w-vi  Iwo  years  old,  pertussis  when  she  was 
Iwo  Jii"l  oiic-hidf  yeafv  obi.  and  parolilis  ubeu  she  was  three  and  one-half  years  old. 
Four  months  pri'viuns  to  her  second  entrance  lo  Ihe  bospilal  she  bad  an  alt.ick  of 
chorea,  of  so  mild  a  grade,  however,  Ibal  An-  was  able  lo  go  lo  schoid  until  she  enlerod 
llie  ho,'^|iiiid.  At  Ihtil  lime,  although  she  ilid  not  show  any  espeeiul  Mrduic  syniploins, 
an  examination  of  the  heart  nbowed  a  latent  and  in<iiiliinis  eiidocJirditi^,  re|iri'!d'nt''<I 
liy  nn  incre.ise  of  the  ^uperHcial  area  uf  c4irdiar  dutiii'ss  to  Ihe  b-n  of  tlie  inaioniilbiry 
line,  bul  nol  extending  under  Ihe  sternum,  with  a  ?ystidic  murmur  Iraiisniilled  tr>  Ihe 
axilla,  hilt  nol  heard  in  the  back.  Compensation  soon  liecame  rom|dele,  and  she  re- 
coveri'd  from  Ibe  chorea. 

Two  days  before  hi>r  second  entrance  to  the  hospital  she  was  attacked  with  dyspiiiea, 
rapid  respirations,  and  cardiac  paui. 

On  pxuniinalion  the  child  seemed  very  sick,  and  showed  a  considerable  increase 
to  the  left  in  the  area  of  cardiac  duiness,  and  at  the  junction  of  Ihe  third  rib  wilb  Ihe 
slerniini  a  marked  precordi[d  fVictinn-sound,  but  wilh  no  enlargement  lo  ttie  right. 

The  precordial  piiln,  discomfort,  and  heightened  teniperalui'e  la--^leil  for  a  few  days, 
and  were  in  Ibe  beginning  accompanied  by  orthupuu^u  aud  by  an  Increase  in  the  toni^ 
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nesB  of  Ihe  fiction-sound.  There  was  at  no  linie,  however,  any  eridence  of  an  ef^sion 
in  the  pericardium,  and  one  week  aflerwardit  the  friction -sound  became  less  distinct, 
disappearing  Ihn-e  dajs  later.    The  cliild,  however,  grt'w  much  weaker,  and,  although 

■he  was  treated  by  cDmplcle  ri'st  in  bed  and  with  diKilalis,  Ntrophanlhus,  and  stimu- 
lanta,  the  preci)rdi:il  pain  relurned,  and  she  gnuluiilly  failed  and  died.  The  pulae 
varied  Troni  130  to  150.  and  Itii'  respirations  from  50  to  80.  The  temperature  was  only 
moderately  elevated  thr(>U|{!ioul  llie  attack,  rajiging  between  SIJ"  to  38.8°  C.  (LOO"  to 
102°  F.)  mo«l  of  the  time. 

The  autopsy  showed  the  pericardial  sac  to  he  ohliteraled  everywhere  by  firm  fibrin- 
ous adiiesioiis.  The  heart  wiia  enlar^d.  Along  the  edges  of  the  mitral  valve  were 
numerous  small  grayish-w*hile  vegetations.  Tliese  were  also  present  on  the  aortic 
valves  and  on  the  jiorlion  surrounding  the  tricuspid  valve.  The  lungs  were  denser 
than  normal,  and  were  deeply  injected  and  ipUenialous.  The  pleura  on  the  inner 
surface  of  the  riglit  lower  IoIh^  wan  adherent  to  the  pericanlium  by  fibrinous  adhesions. 
The  siirfure  of  the  liver  was  cnvennl  with  a  thin  layer  of  libiin.  The  liver  and  kidneys 
were  a  litlle  ilenser  than  normal,  but  were  not  noticeably  congested. 

The  anatomical  diagnasis  was  chronic  adhesive  peiicarilitis,  acute  vegetative  endo- 
carditis, acute  fibrinous  pleurisy,  acute  fibrinous  perihepatitis,  and  hypertrophy  and 
dilatation  of  the  heart. 

The  next  case  was  one  of  marlced  periranlial  effusion,  which  was 
absorbed  : 

A  little  girl,  eight  years  old,  during  the  first  two  years  of  her  life  had  scarlet  fever, 

varicella,  and  piTlussii.  When  she  was  two  yeai^  old  she  liiid  an  attack  of  measles, 
and  when  site  was  seven  yeai'S  old  an  attack  of  chortsi.  Durin;;  the  List  year  she  was 
fairly  well  until  two  weekn  before  entrance,  wlieii  11  was  noticed  that  her  feet  began  to 
swell,  she  complained  of  pain  iu  tier  limbs,  and  occasionally  of  headache,  she  lost  in 
weight,  atid  had  had  orthopiiii'a  with  frequent  paroxysms  of  dyspn<ea.  She  also  at 
limes  complained  of  pain  in  her  left  chest.  Her  exlremitii's  were  apt  to  he  cold.  She 
had  a  short,  dry  cough.  A  physical  examination  showeil  the  impulse  of  the  heart  to  be 
feclile,  but  it  could  Iw  felt  all  over  the  cardiac  area.  Then'  was  an  area  of  precordial 
dulness  extending  lo  the  right  of  the  stenmm  almost  to  Ihe  riirht  inammillary  line,  as  low 
as  and  involving  the  fifth  interspace  and  as  high  n*  the  third  interspace  and  to  the  left 
a  little  beyond  the  left  nianimillary  line  to  the  sixth  rih.  There  was  a  systolic  murmur 
al  the  apex,  which  Wiis  transmitted  lo  the  axilla.  Tlie  pulmonic  second  sound  was 
accentuated.  There  wa-s  a  precordial  frlction-sounil  ln'ard  at  the  upper  part  of  the 
sternum.  The  history  of  the  case  and  the  area  of  jireeonlial  duliiess  showed  that  it 
Wiis  a  wise  of  pericarililin  wilh  effusion.  There  inayiilso  have  hern  some  I'lidocardilis, 
evidence  of  which  is  given  by  the  mitral  systolic  nmruiur.  Tlie  child  was  treated  by 
rest  in  IhmI  ;i]irl  hv  digitalis. 

Two  wi'eks  later  the  fiiclion-sonnd  disappeared,  and  llir  ]in'eoriliaI  dulness  grew 
b'ss,  so  ttiat  it  ejili'iidrd  imly  lo  llie  middle  of  the  slenimii.  In  Ibe  next  two  weeks 
ttie  dulriess  lieneath  thi'  alcinniii  disappeared,  and  the  mitnil  nnniimr  Icsseneil.  but 
could  still  l>e  heard  2  cm,  (j  inch)  outside  of  Ihi'  nnimmillary  line. 

CHROKIO   ADHESIVE    PERICABDmS. 

Chronic  adhesive  perlrardllls  may  oceiir  hi  infamy  and  childhood.  It 
is  the  resiiK  of  acufe  iiiflaiiinialory  processes,  in  tlie  conrse  of  which  the 
parielal  and  visceral  layers  uf  the  pericardiinn  Iieconie  adherent  by  Uie 
fibrinous  exudation,  which  later  becomes  organized  fibrous  tissue.  These 
adliesions  may  be  partia  or  coiiiplelo,  involving,'  the  nbltteratioii  of  the  en- 
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lire  pericardial  ravity.    Wdl-niarked  adhesions  of  (lie  pericardial  surfaces 
have  been  observed  in  an  infant  who  died  thirty-six  hours  after  birth. 

If  the  adhesions  arc  limited  to  the  visceral  and  iiarietal  layers  of  Ihe 
pericanHiiin,  there  uiay  be  no  resuUinfi  canliac  disturbance,  and  in  many 
cases  there  is  neillier  hypertrophy  nor  dilalatioii. 

If.  however,  an  obliterated  pericardium  is  associated  with  intlanima- 
lor}'  adhesions  b<-lvvei;n  Ihe  outer  layers  of  Ihe  periraniiuni  and  the 
pleura  and  chest  walls,  the  hypertrophy  of  the  heart  may  become  extreme 
and  eventually  result  in  dilalaUon  or  sudden  dealli. 

The  white,  opaque  thickenings  of  the  inner  pericardial  surface  so 
freiiuently  found  in  adnlls  are  rare  in  children,  liut  have  been  found  at 
all  aj;es,  and  when  there  is  a  deformity  of  the  chest,  as  in  certain  eases 
of  rhachilis,  Uiey  have  been  especially  noticed.  The  younger  the  subject 
the  less  likely  are  there  to  be  adhesions  between  the  pericardium  and  the 
pleura,  an  importaid  fact,  to  be  taken  into  consideration  when  making  a 
diagnosis  of  pericanlial  effusion  in  infancy.  The  frequency  of  pericar- 
dial adhratons  is  shown  in  Lee's  series  of  one  hnndred  and  filly  auto)isie8 
in  i-ardia<'  tlisease  of  rheumatic  origin,  in  which  one  hundred  ami  thirteen 
cast's  had  pericardial  adhesions,  and  of  these,  seventy-seven  had  com|)lele 
adhesion.  An  injporlanl  rrsull  of  pericartlitis  is  the  injury  done  lo  tlie 
myocardium  through  the  intimate  connection  between  the  visceral  layer 
of  the  pericardium  and  the  heart-muscle,  Lee  in  Uiirty-four  of  his  rases 
founil  changes  in  tlie  myocardinm  aller  |ieriearditis. 

In  the  librinous  pericaiililis  of  rheumatic  origin  the  process  is  likely 
to  be  of  a  very  tnild  grade,  with  hut  a  slighl  increase  in  Ihe  connective 
tissue  between  the  membranes,  and  consequently  wilh  but  litlle  thicken- 
ing. The  most  extreme  cases  of  thickening  tif  the  pericardial  membrane 
is  met  wilh  in  Ihe  chronic  tubercular  form.  In  Ihese  cases  Ihere  is  always 
a  primary  tidierculosis  of  Ihe  mediastinal  or  bronchial  lympti-nodes.  The 
tubercular  process  invades  the  perii-ardium  by  exicnsion  from  these  foci. 
This  is  not  an  unconmion  process  in  children.  Of  sixty-tive  cases  col- 
lected by  Bracktnan,  nineteen  occurn?d  in  children. 

Alter  the  alisori»liun  of  an  extensive  purulent  or  sero-purulent  exuda- 
lion,  Ihe  re,sulting  thickening  of  the  pericardium  may  be  increased  by  the 
deposition  of  lime-salts  within  the  membranes  leading  to  calcification. 
Such  area.*?  of  i-ali-ification  are  mnsi  frequently  found  over  Ihe  anrick-s  or 
at  Uie  base  of  tlie  heart.  According  to  Osier,  the  heart  may  be  I'om- 
pli'tely  invested  by  a  calcareous  membrane  which  in  places  iuay  be  from 
I  lo  I. .5  centimeln's  (yV  [o  -j-^  inch)  in  Ihickness. 

Symptoms. — The  symptoms  of  adhesive  pericarditis  are  not  distinctive. 
Tliey  are  generally  deperideni  njinn  Ihe  condilion  of  hypertrophy  and 
dilatation  which  Ls  present  and  upon  the  degn^e  of  coiiqieiisalion, 

Al  tiTites  the  symploms  an-  snggeslivc  of  cirrhosis  of  the  livir, — Ihat  is, 
enlargennnl  of  the  liver  and  asciles.  When  llii-se  occur  without  obvious 
caus^  in  a  young  person,  adhesive  pericaiililis  should  Ite  suspecleiL 
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When  severe  cardiac  syinploms  are  present  in  young  children  and  no 
valvular  niumiurs  are  heard,  we  should  think  of  degcneralion  of  (he 
heari-niuscle  itself  or  of  pericardial  adhesions.  When,  again,  the  super- 
ficial nrca  of  duhiess  reinahis  unchanp'd  and  there  are  wel(-marked  svs- 
toiic  relRuliiiiis,  tlie  presence  of  pericardial  adhesions  is  higltly  probable. 

DiAiiSOsis. — The  chief  di%'noslic  points  of  adherent  pericardium  asso- 
ciated with  chronic  niediaslinitis,  are  bulgin^r  of  the  chest,  systolic  retrac- 
tion at  the  canliac  a|iex,  or  in  Traube's  space,  and  systolic  retraction  m 
tlie  line  iif  the  attachment  of  the  diaphragm  (l)roadt>ont's  si^n).  Associ- 
ated Willi  this  H'traction  may  oflen  be  seen  a  diastolic  collapse  of  the 
cervical  veins,  the  so-calteil  Friedricirs  s^n.  Systolic  retraction,  however, 
may  occur  hi  pronounced  hypertrophy  without  adhesions. 

An  extreme  dilatation  of  the  heart  with  an  adherent  pericardium  will 
give  rise  to  signs  which  closely  resemble  pericardilis  with  exudation.  The 
dislhiclion  between  these  two  conditions  can  only  be  made  by  the  vorj* 
closest  observation  of  the  physical  sipus  of  pericardial  exudation  as  de- 
scribed on  iKijrc  irif}.  The  ina.iority  of  llie  cases  of  adhesive  pericarditis 
are  not  recoj;nize<l  during  life,  and  are  only  discovered  at  the  autopsy. 

TiiKATMKNT. — The  treatment  is  symploiiiatic,  the  endeavor  being  made 
to  maintain  the  lonipensation  of  the  heart.  When  ascites  is  present, 
withdrawal  by  jiuRiccntcsis  may  aid  in  the  palliative  treatment. 
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DISEASES  OF  THE  OESOPHAGUS,  STOMACH,  AND" 

INTESTINE. 


INTRODUCTION. 


(ESOPHAGUS. — The  diseases  of  the  oesnpliagus  are  rare  iit  infancy 
and  early  eliildluiod,  TLerc  may  be  congenital  Kiallbnnatiuns,  such  as 
al)sence  or  oLIilcmUnu,  narrowing  or  diliilalion,  and  lislulous  ciminninica- 
tioii  with  vailous  parts,  sudi  as  the  tradiea,  or  Uiat  conpinita!  cunditiun 
called  "bpaiifliial  fistnla,"  di-scrihod  on  page  282.  The  swallowing  of  hot 
or  corrosive  liquids  may  cau.se  obslruclion.  wliich  is  occasioned  by  a  I'ica- 
tricial  stricture.  tEsophageal  stricture  riiay  also  occur  as  a  resull  of  con- 
genital syphilis.  Pressure  outside  of  the  ii;sopiiagus  iTiay  cause  obstruction. 
These  slrii'tiires,  fspocialiy  those  of  dcatriml  orifHn,  are  aocompanii^d  by 
a  greal  deal  of  muscular  spasm,  whicli  at  Urjirs  is  conslani,  and  again  n> 
laxes.  Thus,  tlie  child  will  swallow  with  coni|iarative  freedom  at  inler- 
vals,  whilp  at  other  limes  the  obstruction  appears  to  be  complete.  In 
addilion  to  tJie  inability  lo  swallow,  and  Ihe  consequent  regur^talion  of 
Uie  food,  the  secretion  of  saliva  and  mucus  is  ollen  very  profuse,  and 
causes  symptoms  of  distress  and  choking. 

The  diagnosis  and  treatment  of  lliese  cases  arc  efTirled  chiMlly  by 
moans  of  bougies;  but,  as  much  hai'ni  may  comi-  I'roin  llies>-  inslrmn-'oLs, 
and  as  especial  surgical  knowledge  is  required  lo  use  them  and  lo  deeide 
whelher  n>so|ihagotomy  should  be  performod,  we  shall  not  dwell  on  this 
class  of  cases. 

An  inflannnalory  condition  of  the  (esophagus  is  said  to  occur  in  young 
infanls,  and  is  spoken  of  as  wnophai/itin.  11  is  rare.  The  symptoms,  as 
liescribed  by  Billard,  are  unwillingness  to  nurse,  crying,  immediate  regur- 
gilalion  afler  beginning  lo  suck,  and  oden  some  tenderness  about  the  neck 
on  pressure.  The  prognosis  is  bad.  The  treatment  of  the  active  slage 
of  tlie  more  severe  forms,  such  as  the  corrosive,  is  by  Ihe  admi  nisi  ration 
of  emollienis  and  ice.     Morphia  may  be  required  for  tlie  pain. 

it  is  quite  common  for  children  to  swallow  varioua/crayd  bodies,  such 
as  buttons  and  pins.  These  bodies  may  either  be  caught  in  the  back  of 
the  throat  or  lodged  in  tlie  cDSophagus,  instead  of  passing  through  to  Ihe 
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stomach.  A  careful  cxaminalion  of  llip  tliroat  with  thp  finger  should  lirsl 
be  iiiadi-,  and  if  llie  foroiyn  body  is  not  detected  in  the  throat  (he  ii>suph- 
agus  should  hi;  explored  carefully  with  a  bouirlt:,  and  the  foivigri  body  is 
then  usually  |Mished  tliruu^h  into  the  sloraach,  unless  it  is  thought  wiser 
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to  remove  it  with  Ihe  bristle  prohang.  As  a  rule,  if  we  are  fairly  sure  lliiit 
tlie  foreifrn  body  has  cidered  the  a.'5op)iat;us,  we  should  let  il  alone,  as  it 
almost  invariably  passes  through  the  intestine  without  harm,  and  usually 
wilhin  forly-eighl  hours.  Safety  pins  with  the  (liri  unhooked  have  fre- 
tjuently  been  swallowed  and  passed  liy  the  rcluni  without  a[)iiareiit 
injury.  In  a  case  which  came  under  our  ohsorralioii  a  mimd,  Hat  whistle, 
2  cm.  ((  ineli)  in  dianu-ler,  iviis  not  passed  for  eiglit  days.  The  diet  for 
the  following  twoidy-ftiur  to  forty-eight  hours,  or  until  tlie  body  liuu  lieeii 
passed  fhrougli  Uie  Jnlesllne,  should  be  sucli  as  will  give  surHcieiil  con- 
sistency to  the  feces  to  protcet  the  intestine  from  injury  while  tin;  body  is 
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beii^  [laasefi  over  ils  surface.  Various  preparations  of  tlio  cereals  are 
useful  for  tliis  purpose.  Laxatives  and  calhartics,  unless  some  special 
Jnilication  for  Iheni  arises,  sliould  be  avoideil.  Fig,  159  sliows  tlie  cesoph- 
agus  and  stomach  of  an  infant  ten  weeks  old,  with  congenital  dilatation 
of  the  cesophagus. 

The  inriiit  vtna  he.ilthy  at  birth,  anil  ilg  mother  had  a.  plentiTul  supply  of  iTeast- 
milk.  Diiriii(t  the  fir^^t  two  or  three  Wfi'ks  of  iLs  life  nolhing  abnormal  was  noticed 
about  il.  excrpt  Ihiit  it  vomited  oivcasioiiiilly.  When  it  w^is  four  Wfleks  old  it  be);aii  to 
rcgiirjjiijitB,  vomilwl  the  milk  frcqiieiilly,  mid  lost  in  weight.  The  fa^al  discharges 
showcil  tliiil  the  milk  which  n-ached  the  slonmch  and  intestine  was  fairly  digested,  but 
llio  discharges  v/mv  infrequent  and  small  in  number.  It  was  weaned  when  it  was  nine 
wpefca  nid,  and  small  ainnunls  of  milk,  carefully  modi  tied  in  various  ways,  were  given 
to  il,  No  iinprov-^inpiit  in  the  symptoms  followed  this  tieatmenl.  and  although  al 
limes  a  small  (luaiitily  of  milk  wouhl  bn  retained,  vi'l.  as  a  rule,  afliT  a  few  minnles  the 
milk  was  ri-'giirgilateiJ.  The  infant  had  no  oilier  symptoms,  hut  rapidly  lost  in  weight, 
and  finally  died  of  exiwustion. 

The  post-mortem  examination  was  made  by  Dr.  Whitney,  and  the  only  patholc^ical 
conditions  found  were  in  the  (esophagus.  The  last  two  inches  of  the  n-sophagiis  were 
dilated  into  ii  more  or  less  cylindrical  swelling,  with  marked  thinning  of  the  walls  and 
alrophy  of  the  mucous  coat.  A  dilatation  had  been  foiiiieil  in  which  evidence  of  a  small 
area  about  to  jieifMrate  into  the  mediastinum  was  found.  The  entire  stomach,  as  well 
B3  its  cardiac  and  pyloric  uriflces,  was  markedly  contracted. 

STOMACH  AND  INTESTINES.— The  diseases  of  the  gastro-enteric 
tract  as  they  occur  in  older  children,  resemble  so  closely  Ihose  of  aduils 
Uial  they  do  not  occupy  a  prominent  place  in  the  clinical  medicine  of  chil- 
dren. In  infancy  and  early  childhood,  however,  we  meet  wilh  such 
marked  differences  from  a  laler  period,  that  their  pecniiarilies  demand  es- 
pecial description,  and  il  is  this  early  period  of  life  which  we  shall  deal 
with.  These  differences  are  still  more  strongly  marked  from  tlie  fact 
that  children  succumb  much  more  readily  to  the  early  stages  of  gastro- 
enteric disease  than  do  aduils,  and  may  die  before  Ihe  later  and  more 
characteristic  lesions  and  symptoms  of  the  disease  have  developed. 

There  is  such  a  diversily  of  terms  used  by  diiferent  authors  and 
teachers  in  speaking  of  diseases  of  Ihe  gastro-enteric  tract  Ihat  it  would  be 
well  if  this  diversity  could  he  done  away  wilh  and  some  systematic  nomen- 
clature adopted,  which  of  coiu^e  can  be  provisional  and  subject  to  change. 
A  classification  on  an  anatomical  basis  is  manifestly  inadequate,  on  account 
of  the  great  discrepancy  between  Ihe  symptoms  and  the  post-mortem 
(hidings.  In  like  manner  a  classification  on  the  basis  of  symptoms  is 
insufficient  and  unsatisfactory.  On  the  other  hand,  bacteriological  investi- 
gations have  advanced  our  knowledge  lo  such  an  extent  that  we  tan  now 
classify  these  diseases  on  an  etiological  basis. 

Such  an  etiological  classiheation  is  represented  in  Table  68,  on  page 

770,  and,  as  is  there  shown,  the  subject  can  be  divided  into  three  broad 

classes : 
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I.  Developmental.     II.  Non-infectious.    III.  InfecUouB. 
Intestinal  worms  can  be  spoken  of  separately. 

TABLE  68. 
Dwetua  o/  Iht  Giulro-EiUeric  Tniel. 

UechBQlcal....  i  ConWscBon,  p.  772. 


OASTBIC. 


NOH'lHricTinua, 


SKTBKIC 


NoN-InrlcTloua. 


Meehinlcal.... 


DllalaltoD,  p.  77S. 

Ulcen Pepllo,  p,  777. 

Nuw  gruwlh*,  p.  777, 

iSertma  vomiting,  p.  TTS. 
Indlgeatlmi,  p.  782. 

Tnam&tla CorroslTe  guuilia,  p.  7m. 

iNFiciiOLw G«*trtU».p.  787. 

Dtvi[.op»iiiTii..  !  M«"PO«lll"ni.  P-  T». 
I  IWtorm&tloiu,  p.  7W. 

Dllaladonofcolon,  p.  ?V1. 

VolTuliu,  p.  792. 

IntUBiuccptloa,  p.  m. 

Kemla,  p.  7M. 

Pluure,  p,  7M. 

Prol«p«.  p.  7B6. 

Hemorrholdj,  p.  7^ 
New  gnmths,  p.  7*5. 

Incontf nonce,  p.  7WI, 

CaiistLpatlon,  p.  7M. 

Ngttous  dlkn-hisa,  p.  Ml. 

rDiioden&l,  p.803. 

Indlge.tlon  J  j,,^^,,^,  r  Deflolenl  i«rottoii.  p.  aoT. 
I  Fennenlatloa,  p.  gos. 
r  Drsentcry,  p.  SIS. 
InfeoOous  diarrho*.  J  cholera  Infttiilum,  p.  823. 
Piwtltli,  p.  828.  ^  I 

Appendicltb,  p.  sas. 

FiituiiD,  p.  sai. 


FUDCUODAl  . 


iNrECTIOUI. 


OUier  urgiuilsms.  p.  81S. 


INTESTINAL  WORMS,  p.  Wl. 


DISEASES  OF  THE  STOMACH. 

Diseases  of  the  stomach  are  in  a  lai^e  majority  of  cases  in  infants  and 
young  children  of  a  functional  character,  pronounced  organic  lesions 
being  rare.  Vcrj'  little  is  known  about  the  bacteria  of  tlie  stomach,  and  in 
conijiarison  with  those  of  the  intestine  lliey  are  fur  loss  numerous.  As 
the  only  symptom  wliich  points  directly  to  the  stomach,  vomiting,  occurs 
very  frequently  from  reflex  causes  when  the  intestine  alone  is  involved, 
the  greatest  caution  siiould  be  used  in  making  a  diagnosis  of  purely  gastric 
disease.  Diseases  of  the  stomach  may  arise  from  dwdopmental,  non- 
infectious and  infectious  causes. 

I.  Developmental. — Under  developmental  diseases  of  the  stomach  are 
included  malpositions  and  malformations. 

A  malposition  of  tlie  stomacli  may  bo  met  willi  in  various  places,  one 
of  which  is  in  the  thoracic  cavity.  They  are  very  rare  and  are  of  ana- 
tomical rather  than  of  clinical  interest,  as  the  di^nosis  can  scarcely  be 
made  during  life. 

Malformationa  of  the  stomach  are  represented  by  a  narrowing  of  either 
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ttie  cardiac  or  pyloric  orifice  of  the  slomach  or  by  a  constriction  in  various 
parts  ofllie  ventral  cavity  (hour-glass  contractions). 

The  most  common  malformation  of  the  stomach  is  a  stenosis  of  the 
pylorus,  and  is  the  one  which  has  become  so  prominent  that  it  should  be 
especially  described. 

STENOSIS  OF  PYLORUS. 

This  condition  was  first  mentioned  by  Beardsley  of  New  Haven,  Con- 
necticut, in  1788.  The  first  systematic  record  of  cases  was  made  by 
Hirschsprung  of  Copenhagen,  in  18K8.  An  exhauslive  review  of  the  sub- 
ject was  published  by  Scudder  and  Quiiiby  in  1905,  and  wc  are  indebted 
to  these  authors  for  our  latest  information  on  the  subject.  The  condition 
is  a  congenital  one. 

Pathological  A.natomv. — The  chief  anatomical  condition  which  causes 
the  enlargement  and  the  resulting  pyloric  tumor  is  a  hyperplasia  of  the 
circular  muscular  fibres  of  the  pylorus.  The  longitudinal  fibres  are  some- 
times found  increased  in  size  and  the  muscularis  mucosce  is  at  limes 
thicker  than  normal  and  frequently  thrown  into  folds. 

Although  the  lumen  of  the  pylorus  may  vary  normally  in  different  in- 
dividuals of  the  same  age  yet  for  purposes  of  comparison  Pfaundler's  table, 
giving  the  measurements  of  the  normal  pylorus  from  birth  to  twelve 
months,  is  valuable : 

TABLE  68. 

PfauHitlrr's  iiuUx,  thowing  Ike  diamtlrr  of  tiie  lumen  nf  the  pylorut  in  in.  m.,  aeeording  to  Iht 

French  m^slr  of  iirelhrat  luuiuh. 


Age. 

m  m. 

CliBrricn. 

Age. 

m.  m. 

Cbmiere. 

. . .       6.3 

19 
21 

22 

7  moiitbe 

8  months 

9  monthe .... 

. . .       8.B 

...       9,2 

,.       9.6 

27 

6.9 

28 

...      7.3 

29 

...      7,K 

23 

10  months  , . . . 

...      9.8 

30 

4  months 

...      7.9 

24 

11  months 

. . .     10.1 

31 

...       8.2 

25 

12  monthe 

...     10.5 

32 

. . .       8.5 

26 

The  stenosis  is  probably  greater  in  life  than  that  found  at  autopsy, 
Symptoms — The  stenosis  may  be  complete  or  partial,  and  the  resulllng 
symptoms  vary,  according  to  the  degree  of  the  stenosis.  The  group  of 
symptoms  which  when  present  enables  us  to  make  a  diagnosis  arc  vomit- 
ing, rapid  emacbtion.a  tumor  in  the  region  of  the  pylorus, and  absence  of 
or  a  very  slight  amoiml  of  faecal  movements  :  later,  a  dilated  stomach,  and 
in  some  cases  visible  gastric  peristalsis.  The  vomiting  usually  begins 
within  three  weeks  afii-r  birth.  It  may  begin  on  the  first  day.  In  CRy- 
Iwo  cases  the  average  beginning  was  on  the  seventeenth  day.  The 
vomiting  is  usually  expulsive  and  may  occur  immediately  after  feeding,  or 
be  delayed  for  balf  an  hour  or  longer.     When  the  stenosis  is  complete 
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there  is  absence  of  bile  in  the  vomitus.  When  the  stenosis  is  partial 
there  may  be  a  remission  of  the  vomiting  for  several  days.  It  is  probable, 
especially  in  the  partial  cases,  that  spasmodic  contractions  take  place,  and 
by  contracting  and  relaxing,  give  rise  io  exacerbations  and  remissions  of 
the  symptoms  and  make  the  diagnosis  still  more  difficult.  The  tumor 
often  cannot  be  detected.  An  enlarged  lymph-node  may  simulate  a  pyloric 
tumor.  A  moderate  stenosis  may  be  attended  by  great  wasting  (Scudder). 
There  is  usually  great  hunger  and  no  nausea. 

Diagnosis. — All  the  olhcr  causes  of  vomiling  (sec  [Kige  778)  must  be 
considered  before  the  diagnosis  of  stenosis  is  acceptod.  Vomiting  is  so 
common  from  indigestion  that  every  case  should  at  oute  he  treated  by  the 
most  approved  rules  of  modern  feeding,  including  considerable  doses  of 
alkalies  to  relieve  spasm.  Only  when  this  has  failed  should  the  diagnosis 
of  pyloric  stenosis  be  accepted  so  far  as  to  justify  an  exploratory  laparot- 
omy. The  cases  of  recurrent  vomiting,  as  a  rule,  do  not  occur  so  early 
in  life,  run  a  short  course,  present  continuous  vomiting  irrespective  of  the 
introduclion  of  food  inio  the  stomach,  and  are  nol  accompanied  by  a 
pyloric  tumor.  It  must  be  allowed  that  the  stenosis  may  be  in  the  upper 
intestine,  rather  than  in  the  stomach. 

Prognosis,— It  is  probable  that  cases  of  partial  stunosis  may  survive 
the  early  months  and  even  years  of  life,  and  may  in  childhood  be  the  only 
cause  of  digestive  disturbance.  Surgical  statistics  show  that  the  mortality 
percentage  in  the  cases  operated  on  is  about  47.7.  According  to  Monnier 
the  cases  not  operated  on  show  a  niorlalily  of  HO  per  cent.  The  youngest 
case  operated  on  and  recovering  up  to  1  i)0(i  was  reported  by  us.  It  was 
a  male,  three  weeks  old,  operated  on  by  Munro. 

Treatment. — ^The  Ireatment  is  essentially  surf^ical,  Posterior  gas- 
tro-enteroslomy  is  considered  the  best  operative  proi;edure. 

II.  Non-Infectious. — The  non-infectious  diseases  of  (lie  stomach  may 
be  divided  into  mechanical,  ulcers,  new  growths,  functional  and  traumatic. 

MEOHAjnOAIi. 

Mechanical  disoase.s  <if  tlie  stomach  arc  ri'pres<'nled  by  contraction  and 
dilatation. 

CONTRACTION  OP  THE  STOMACH. 

In  certain  cases  the  gaslric  capacity  of  the  stomach  is  tiecidedly  dimin- 
ished. The  diminution  in  size,  as  a  rule,  depends  upon  a  lack  of  use, 
such  as  occurs  in  infantile  alrophy.  Sufficient  food  to  fill  Ihe  stomach  is 
not  taken,  and  in  this  way  the  stomach  is  not  called  upon  to  perform  its 
normal  work.  In  eases,  also,  in  which  there  is  conlinuous  vomiting,  this 
same  lack  of  use  may  produce  a  diminution  in  the  size  of  the  stomach. 
These  cases  are  of  pathological  rather  tlian  of  clinical  int<Tcsl,  as  they  can 
seldom  bo  diagnosticated,  and  their  trealment  is  essentially  that  of  the 
especial  disease  to  which  they  are  secondary. 
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DILATATION  OF  THE  STOMACH. 

A  moderate  iliiatation  of  tlie  stomach  is  rallier  more  common  b 
infancy  tlian  in  older  childrfii.  The  higher  degrees  of  dilatation  are  rare. 
It  may  rarely  arise  from  some  nialformalion,  such  as  a  stenosis  of  the 
pylorus,  but  in  most  cases  is  the  resnlt  of  errors  in  feeding.  It  is  more 
apt  lo  occur  wlieii  the  infant  is  not  nursed,  unless  especial  care  is  taken 
to  pve  it  the  quantity  of  food  which  is  adapted  to  its  age  and  gastric 
capacity.  When  Ihe  infant  is  nursed,  liio  breast  seems  to  provide  the 
amount  of  food  which  is  suitable.  Dilatation  from  errors  in  feeding 
may  be  caused  by  the  fact  that  the  fuod  is  not  adapted,  either  in  quality 
or  in  quantity,  to  the  age  of  the  individual  infant.  When  the  quality  is 
at  fault,  the  nutrition  of  the  tissues  of  the  stomach  is  interfered  with,  and 
its  walls  become  weak,  and  are  thus  more  easily  distended  by  the  gas 
which  results  from  the  abnormal  changes  in  the  food.  In  this  way  dila- 
tation occurs.  This  class  of  cases  is  nolalily  represented  in  the  disease 
rhachitis,   in    which  dilatation  of  the  stomach  takes  place  very  readily. 

When  the  quantity  of  the  food  is  not  properly  adapted  lo  the  size  of 
the  stomach,  dilatation  can  take  place  in  even  a  healthy  infant,  so  that 
the  careful  rugnlaiion  of  the  amount  of  food  which  is  given  at  each  feeding 
during  the  first  year  of  life  is  most  important. 

Patho LOGICAL  Anatomy. — Tlie  pathological  condition  which  exists  in 
cases  of  gastric  dilatation  is  well  represented  in  Fig.  IGO, 

Symptoms. — The  symptoms  of  dilatation  of  Ihe  slomach  are  essentially 
those  of  chronic  indigestion.  Vomiting  is  quite  trequent,  and  continues 
until  the  stomach  liiL-;  been  entirely  emptied,  when  a  period  of  relief  comes, 
to  last  until  fresli  irritation  arises  from  another  supply  of  food.  Abdomi- 
nal pain,  flatulence,  and  general  discomfort  are  prominent  symptoms. 
Rapid  loss  in  weight  and  emaiialion  also  occur.  In  some  cases,  in  young 
infants,  convulsions  may  arise,  apparently  due  to  the  reflex  disturbance 
which  is  produced.  There  ai-e  usually  considerable  thirst  and  loss  of  ap- 
petite. When  the  dilatation  is  of  a  Itij^h  grade,  the  vomiting  may  occur 
only  after  considerable  intervals, — twenty-four  lo  forly-eight  hours, — 
during  which  time  the  food  does  not  pass  out  through  the  pyloric  oriBce 
to  any  degree,  but  collecis  in  the  stomach. 

Under  normal  conditions  the  stomach  i.'i  somewhat  tubular  in  shape 
and  oblique  in  position.  The  food  thus  easily  passes  through  the  cardiac 
to  Ihe  pyloric  orillce.  In  dilatation  of  the  stomach,  on  the  contrary,  Ihe 
greater  curvature  is  so  much  increased  and  depressed  below  the  level  of 
the  pyloric  orifice  that  a  pouch  is  formed.  The  food,  collecting  in  this 
pouch  as  though  it  were  at  the  bottom  of  a  well,  has  to  be  practically 
pumped,  by  Ihe  coulraction  of  Ihe  muscular  walls,  up  to  and  through  the 
pyloric  orifice.  The  already  weakened  stomach  tJius  has  lo  perform  work 
for  which  it  is  not  filled,  and  finally  is  relieved  by  spasmodic  vomiting. 
When  only  Uie  sniall  amount  of  food  adapted  to  their  normal  gastric 
capacity  is  given  to  young  infants  whose  stomachs  are  dilated,  a  large  space 
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of  empty  stomach  is  left  above  the  level  of  the  liquid  which  has  entered 
the  stomach.  This  creates  a  feeling  of  emptiness  and  general  discomfort, 
so  that  the  infant  appears  to  be  hungry  when,  in  fact,  it  is  only  suffering 
from  the  feeling  of  incomplete  filling  of  the  stomach. 

This  Htomach  was  lakeii  from  an  artiGcially  fed  rhachitic  infant,  seven  months  old. 
who  died  under  our  care  at  [he  Boaton  City  Hospital.  The  gastric  caparily  in  this  case 
WB3  800  c.  c.  (10  ounces),  which  corresponds  to  llie  gastric  capacity  of  an  infant  twelve 
months  old.     The  shape  of  the  stomach  is  very  significant  of  the  symptoms. 

The  lesser  curvature  is  not  much  altered,  while  the  greater  curvature  is  very  much 
increased.     The  pathological  condition  of  the  tissues  in  these  cases  is  such  as  would  be 


Fia.  16a 


DUat«d  ilomoub.    tUiachlUc  InJuit,  T  montha  old      lActual  size.) 


expecti^d  from  general  malnutrition.     In  such  diseases  as  rhar^hilis  lliere  is  a  sireteh* 
ing  of  the  muscular  fibres,  as  well  as  an  atrophied  condition  of  the  entire  gastric  walls. 

On  inspection  the  abdomen  is  seen  to  be  distended  and  tense,  and  on 
percussion  to  be  highly  tympanitic  in  its  upper  part.    Succussion  is  not 
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especially  valuable  diagnostic  sign  in  dilalalion  of  the  stomach.  Suc- 
ciission  is  so  frnquenLly  found  iii  many  conditions,  and  is  so  likely  to  be 
confounded  with  that  which  occurs  in  the  colon,  that  it  cannot  be  relied 
upon.  The  outlines  of  a  normal  stomach  \vhi.'ti  il  is  somewhat  distended 
vary  so  much  diu-iug  infancy  that  the  resulls  of  percussion  are  often  very 
misleading.  When,  however,  the  tympanitic  resonance  is  found  to  ex- 
lend  below  the  !i»e  of  the  umbilicus,  we  may  suspect  that  we  are  deal- 
ing with  gastric  dilatation,  but  even  Uien  it  is  uncertain  whether  it  is 
Hie  gastric  tympany  which  we  have  obtained.  In  infancy  the  cardiac 
end  of  the  stomach  is  so  slightly  developed  that  any  great  increase  in 
the  area  of  gastrjc  resonance  on  the  left  side  is  an  important  aid  in 
making  the  diagnosis. 

Diagnosis. — ^The  ditrerentlal  diagnosis  is  to  be  made  chiefly  from  dila- 
tation of  the  colon.  In  many  cases  when  the  colon  is  dilated  it  is  impos- 
sible to  determine  whether  the  stomach  is  also  dilated,  since  under  these 
cdrcumstances  the  colon  can  almost  completely  cover  a  largely  dilated 
stomach.  In  cases  in  which  the  diagnosis  is  uncertain,  a  valuable  moans  of 
determining  the  presence  of  dilatation  is  artificial  distention.  This  can  be 
done  without  liarm  or  much  discomfort,  to  the  child  by  filling  the  stomach, 
several  hours  after  the  last  feeding,  by  gas  generated  by  giving  [mrt  of  a 
seidlitz  powder  in  divided  portions,  by  air  through  a  stomaeli-tube,  or  pref' 
erably  by  water. 

The  gastro-diaphane,  recommended  by  Koplik,  can  also  be  used  as  a 
method  of  diagnosis. 

Phogsosis. — If  the  dilatation  is  due  to  congenital  stenosis  of  the 
pylorus  the  prognosis  is  that  of  stenosis.  In  other  cases  the  prognosis 
depends  upon  whether  the  condition  arises  from  improper  amounts  of 
food  or  from  some  disease,  such  as  rhachitis.  In  the  former  class  the 
prognosis  is  good,  and  the  stomach  under  a  proper  regulation  of  the  diet 
soon  riisumes  its  natural  size.  In  the  second  class  it  is  imt  so  good,  and, 
as  a  rule,  the  stomach  will  remain  more  or  less  distended  unlil  the  disease 
which  causes  the  dilatation  has  been  cured. 

Treatmekt. — If  tJie  case  is  an  obstinate  one,  lavage  is  an  important 
pari  of  the  IreatmenL  In  many  cases,  however,  good  results  are 
obtained  simply  by  regulating  the  quality  and  quantity  of  the  food. 
When  the  food  is  first  given  in  the  proper  amomit  it  will  not  fill  the 
stomach  nor  satisfy  tlie  demands  of  the  infant-  Under  these  circum- 
stances the  infant  vaW  be  ver>-  restless,  and  will  often  cry  almost  continu- 
ously from  the  time  of  one  feeding  until  the  next.  The  nurse  must  be 
made  to  understand  tliat  these  signs  of  discomfort  are  liable  to  last  for  a 
number  of  days,  until  the  stomach  has  more  nearly  resumed  its  nonnal 
size,  and  Ihal  an  additional  supply  of  food  must  not  be  given  to  the  infant 
because  it  cries  for  more. 


The  folloiving  case  illustrates  dilntntion  nt  the  slamach  us  it  occurs  in  the  flrsL  tcu 
of  life.     A  icitil?  infant  fntir  monllia  oM  was  tvi-ll  aitd  strung  at  hirlli.     II  wiia  n'jl  niireedt 
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but  wns  k4  on  a  mixlurR  or  milk,  creaiu,  uihI  water.     11  was  unusually  vigorous,  nnd 

nporteii  tii  liavy  in-vw  liwii  aatisllpd  Willi  (lie  small  (luaDliliM  of  r-xii]  siiiUble  to  its  age. 
When  it  wiis  Ihwu  woeki  old  il  hum  (fiveu  loO  !■>  180  c.c.  (5  or  6  oiintps)  at  each  m^nl. 
SomcH'liiil  lali-r,  in  iU  eovond  aud  lliird  iiionlhs,  it  gruduiilly  duvel'iped  ^ympfoins  of  in- 
ili|{esliiin,  and  w'lieji  we  were  rall<^d  to  see  il  whs  in  u  vry  serious  rimdilion.  It  had  been 
liiivinii;  frt'iiHenl  and  pi'olotigi-d  c»iivul»ions.  Al  limes  ivlien  it  wns  in  the  ronvulsinnsil 
would  full  into  a  state  of  i-ullupse.  llie  (lallur  of  its  face  would  tii!  [■slreme,  nnd  it  would 
look  o^  thouijh  it  were  dfiiiK.  On  examinaliun  liulhiiiK  abnoniiul  was  foiiiid  in  the 
thofEl.     The  entire  ulidunieii  waa  found  lo  be  dieteiideil,  especiullf  in  the  upper  jiart. 


T\r..  Ifll. 


lllluUkllfjII  1.^^  fluliiikuli.     A-  ' 


where  the  pia(ri<.  tympuny  vras  pronounNd  and  easily  marked  oul  by  percussion,    The 

percussion  slinwed  llie  stoniarh  lo  he  dilated,  ami  lo  extend  below  the  lineuflliK  um- 
bilicus and  fur  lo  the  U-fl  of  llie  median  line. 

The  infant  was  givt-n  sninll  auiounis  of  food  al  fruqiieiiL  inlerval$.     For  the  JItvl 

Iwn  or  three  daj-s  il  cried  and  sircanied  fur  luure  food,  but  the  ccinvuIbiuiis  censed,  its 

general  condition  improved,  by  llie  end  of  the  week  the  distention  of  the  slnmnHi  had 

,  subsided  very  markedly  and  the  mfmil  had  heconie  tranijuil,  and  Ihia  time  theru  was  no 

iTMUrrence  of  the  syenptonis. 

A  second  cose  wiia  that  ui'  u  colored  boy  sii  years  old,  (Fig.  161.)    He  was  uiurkedly 
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rhachilic.  He  was  reported  to  have  been  iii  fair  lieulth,  Ihougti  delirale,  unlil  oue  inonih 
previous  to  entering  ttn'  liospital.  wli'^n  lie  l*g!iii  to  liave  jiprajslei)!  voidiling.  He  tiail 
Inst  greally  in  weight,  had  tieen  very  restless  at  iiigiil,  n'ld  lifi  h.iii  ri>nlmual  brirtwrygmi. 

Physical  exaniinalion  shiiivod  murliini  al)iii>iiiiiiiil  erilargemoiiL  On  percussion  the 
gastric  tympany  wnsfiiund  to  extend  doH-nwanl  as  far  as  Ihenmhilicus.  7,8  tm.  (3  inthes) 
lo  tlie  right  of  Ihe  median  line,  and  10.4  cm.  (4  inches)  to  llie  left.  In  Hit'  (igure  the 
line  of  percussion  which  represents  the  greater  curvuture  of  the  stomach  is  marked  with 
while  (lots,  ^s  the  resonance  of  Hie  colon  was  also  exaggerated  in  this  case,  and  as  its 
dillerenfialion  from  Ihat  of  the  stonLacli  w;is  somewhat  diflicull  because  it  evidently  over- 
lapped Ihe  lower  border  of  Hie  stomach,  an  endeavor  was  made  to  eliminate  Itiis  obstacle 
to  diagnosis  by  mechanical  iiiertiis.  The  child  was  given  one-halfa  seidlitz  powder  dis- 
solved in  water.  The  other  half,  which  had  also  been  dissolved  in  water,  wiis  next 
swallowed.  The  child  showed  no  signs  of  disfomforl,  andslaleilthalhedid  not  feel  any 
pain  or  any  more  leiiderneas  in  the  epigaslrinm  tlmn  before  the  jiowders  were  taken. 
The  outline  of  the  distended  stomach  could  be  fairly  well  seen,  and  on  percussion  the 
line  of  the  greaU'r  curvature  was  found  to  he  3,ii  cm.  (1  inch)  below  the  line  of  the 
umbilicu.s,  the  colon  having  been  pushed  out  of  Ihe  way  by  Ihe  distended  stomach. 
We  have  indicated  (he  line  of  greater  curvature  by  a  l)road  while  line. 

(Subsequent  history.)  In  Ihis  case  it  was  not  found  necessary  lo  wash  out  the 
stomach  more  than  once  or  twice,  for  as  anon  a>"  sm.iU  nmomils  of  food  were  given  at 
frequent  intervals  Ihe  vomiting  ceased  and  the  etooiach  gradually  resumed  ils  normal 
size.  At  the  end  of  two  months  Ihe  child  left  Ihe  huspilul  free  from  any  abnormal  gas- 
tric symptoms. 

ULCERS. 

Ulcers  of  the  stomach  in  infancy  and  early  cliIMhood  are  very  rare, 
but  casps  have  been  reijorted.  When  non-iiifeeliotis  tliey  eorri'spond  to 
Uie  ordinary  peptic  ulcer  of  later  life.  There  are  no  diagnostic  syniploms, 
and  sonielinics  no  symptoms  unlil  perforation  has  occurred ;  when,  how- 
ever, there  is  vomiting  of  blood,  ulceration  may  be  suspected. 

The  prognosis  is  bad. 

The  Irealnient  is  necL-ssarily  symptomatic  and  consists  of  rest  froui 
food,  ice,  nutrient  enemala,  and.  if  symptoms  of  perforation  appear,  of 
exploratory  laparotomy. 

NEW  GROWTHS. 
Morbid  growths  in  the  stomacjjs  of  infants  and  young  children  are  so 
extremely  rare  that  their  occurrence  need  merely  be  referred  lo.  Fiiilay- 
son  has  reporled  a  primary  case  of  sarcoma  at  three  and  a  half  years. 
Pollestoii  and  Latham  have  reported  a  case  of  nmiliple  lympliudenoina  in 
a  rhachilic  infant  eighteen  months  old.  Osier  and  McCrie  collected  and 
reported  iu  the  New  York  Medical  Journal,  April  21,  litOO,  six  cases  of 
cancer.  Four  of  lliese  were  in  young  infants  and  probably  were  ron- 
genjtal ;  the  other  two  were  imder  ten  years  of  age. 


FUNOnOKAL. 
Functional  diseases   of  the  stomach  are  represented  by  {a)  nervous 
vomiling.  (i)  recurrent  vomiting,  {:•)  and  indigestion.     In  the  vast  majority 
of  cases  vomiting  in  in&nts  and  young  children  is  functional.    As  vomiting 
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is  a  very  common  symptom  in  many  diseases  besides  those  of  the  stomach. 
It  is  well  to  bear  in  mind  the  various  causes  of  vomiting  before  spooking 
in  delail  of  certain  ly|>es  wliich  practically  should  be  described  under 
functional  diseases  of  the  slomacK. 

Owing  to  the  comparatively  tubular  shape  of  the  stomach  and  its 
position  in  llie  abdomen  in  infants,  regurgitation  from  overfillinp  and  dis- 
lention  is  very  conmioii.  Ol>struction  and  misplaccnienls,  wheth^^r  in  the 
stomach  or  intestine,  and  irritation  of  any  kind  in  the  gastro-cnteric  tract, 
as  well  as  inflammatory  conditions  of  Ihe  peritoneum,  are  frequently  ac- 
companied by  vomiting.  Vomiling  is  a  common  initial  symptom  in  many 
oftheacuie  infections,  as  in  the  exanthemata  and  the  pneumonias,  and 
seems  to  be  caused  at  limes  by  the  direct  elimination  of  toxines.  In  certain 
infants  and  children  vomiting  seems  to  depend  on  habit.  Too  great 
rapidity  in  nursing,  handihig  the  infant  after  nursing,  adenoids  and  cleft 
palates,  are  frequent  causes  of  vomiling.  In  addition  to  the  causes  just 
mentioned,  innumerable  cases  of  vomiting  arise  from  diseases  of  the  central 
nervous  system,  such  as  the  cerebral  vomiting  occurring  in  meningitis,  and 
from  cerebral  tumors  and  the  reflex  action  connected  with  irritation  from 
the  ear,  tlirnat,  nose  and  teeth.  In  most  of  these  cases  the  vomiling  is  a 
symptom  of  some  morbid  condition  outside  of  the  stomach,  and  should  be 
studied  and  treated  under  the  disease  which  it  represents. 

Nervous  Vomiting. — Another  type  of  vomiting  which  seems  to  be 
closely  connected  with  the  stomach  itself,  but  not  dependent  on  any 
oi^nic  disease  of  the  stomach,  has,  for  want  of  a  better  name,  been  called 
nervous.  In  these  cases  liie  function  of  the  stomach  has  been  disturbed 
by  general  nervous  conditions,  such  as  Jieat,  cold,  fright,  and  possibly 
foreign  bodies,  including  undigested  food. 

Treatment. — As  a  rule  no  internal  remedies  are  indicated,  except  a 
decrease  in  the  strength  of  the  milk  and  an  increase  in  its  alkalinity.  If 
possible  the  exciting  cause  should  be  removed  and  the  stomach  given 
complete  rest  unlil  the  nervous  disturbance  has  subsided. 

Recurrent  Voniitinff. — (Periodic.) — This  form  of  vomiting  is  of  such 
clinical  significance  that  it  must  be  described  as  a  disease  by  itself.  It  has 
not  yet  been  proved  that  it  is  a  primary  disturbance  of  the  stomach. 

It  is  possible  that  the  source  of  irritation  is  entirely  oulside  of  the 
slomach,  and  perttaps  connected  with  the  great  sympathetic  ganglia,  such 
as  the  solar  plexus.  It  may,  however,  ultimately  be  shown  to  be  of  toxic 
origin  and  to  be  caused  by  the  elimination  of  to-iines  into  the  stomach 
itself,  or  by  tlielr  action  on  the  centra!  nervous  system. 

EnoLocY. — The  exciting  cause  of  the  vomiting  in  most  cases  is  obscure, 
but  is  evidently  very  varied.  It  does  not  seem  to  be  produced  especially 
by  errors  of  diet,  hut,  on  the  contrary,  occurs  in  children  whose  diet  has 
been  most  carefully  regulated.  Undue  exposure  to  cold,  frighl,  and  ex- 
cilement  all  appear  to  have  sometimes  an  etiological  influence  on  the  dis- 
ease.    Investigations  by  Marfan  and  by  Edsall  on  acetonemia  point  strongly 
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to  acid  inlosicalioti  as  a  factor  in  the  eliology.  The  odor  of  acetone  in  the 
urine  imnjediately  before  an  atlark  is  not  uncommon,  and  oxybulyric  and 
iliacetii;  auids  in  conjuntlioii  with  acetone  have  been  fonnd  In  the  urine. 
It  is  significanl,  however,  that  this  does  not  occur  in  all  eases,  and  that  it 
may  occur  in  rases  where  recurrent  vomiting  is  not  present  as  in  diabetes. 
This  form  of  vomiting  may  occur  at  any  age.  We  have  met  with  cases  in 
young  infants  and  tliroughoiit  the  whole  period  of  childhood,  sometimes 
lasting  until  adult  life.  The  attacks  may  occur  not  only  in  delicate  but  in 
vigorous  children. 

Symptoms. — The  attack  is  very  apt  to  come  on  suddenly,  the  child 
being  previously  in  good  health  and  not  having  shown  any  digestive  dis- 
turbance. The  pt'riod  over  which  the  disease  extends  and  ttie  intervals 
of  the  vomiting  during  the'attack  vary  considerably,  but  in  those  cases 
wliich  have  come  under  our  notice  they  are  somewhat  as  follows:  The 
child,  without  any  especial  warning,  begins  to  vomil,  and  at  first  the 
Toniitus  will  simply  be  the  remains  of  food  which  slill  happen  to  be  in 
the  stomach.  It  will  continue  to  vomit  quite  regularly  every  fifteen  or 
Ihirly  minutes.  This  may  last  for  ten  or  twelve  hours ;  the  intervals  then 
grow  longer,  and  sometimes  the  vomiting  will  cease  for  twelve  or  fifteen 
hours,  and  then  begin  again.  Occasionally  a  little  mucus,  and,  as  the  dis- 
ease progresses,  a  slight  amount  of  bile  usually  appear  in  the  voniilus. 
A  very  prominent  symptom  is  thirst,  the  child  crj'ing  continually  for  water, 
and  vomiting  it  soon  after  it  is  taken.  As  a  rule,  the  temperature  in  lliese 
cases,  although  at  limes  somewhat  elevated  is  usually  normal  or  subnormal. 
The  pulse  varies,  but  is  very  apt  to  be  slow,  sometimes  intermittent,  and 
becomes  weak.  After  the  first  twenty-four  hours  the  child  emaciates 
■rapidly,  looks  very  ill,  and  becomes  apathetic,  and  the  temperature  often 
becomes  elevated. 

Unless  the  disease  Is  unwisely  treated  by  endeavoring  to  introduce 
food  or  drugs  into  the  slomacli,  it  will  usually  prove  to  be  self-limited, 
and  will  run  its  course  in  two  or  three  days.  In  some  cases  the  length 
of  the  attack  is  much  shorter,  being  comprised  within  twentj'-four  hours, 
while  in  others  it  may  last  for  many  days.  The  recovery  is  often  sudden. 
As  soon  as  the  vomiting  has  stopped,  the  appetite  returns;  there  are  no 
special  symptoms  of  indigestion;  the  child  takes  its  food  well,  and  Ihe 
emaciation  disappears  rapidly.     Relaps.es  occasionally  take  place. 

DiAONosiri, — The  diagnosis  of  this  form  of  vomiting  is  often  dilTicult, 
more  on  account  of  a  lack  of  sufficient  knowledge  concerning  the  dis- 
ease than  from  mucli  evidence  of  the  existence  of  the  diseases  which  it 
is  supposed  to  simulate.  Thus  in  early  infancy  acule  persistent  vomit- 
ing may  be  the  Itrst  symptom  of  a  beginning  tubercular  meningitis.  In 
these  cases  an  examination  of  the  abdomen  should  be  made  at  once,  in- 
cluding a  rectal  examination.  This  is  necessary  in  order  to  exclude  such 
sources  of  vomiting  as  volvulus,  intussusception,  and  appendicitis.  Cases 
of  periodic  or  persistent  vunuting  in  young  children  simulate  very  closely 
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the  onset  of  acute  appendicitis.  The  absence  of  any  marked  increase  in 
llie  temperalure  and  acan.'ful  examination  of  Uie  tliorax  will  in  ntost  cuses 
exclude  the  sudden  onset  of  some  pulmonary  disease  or  of  the  acule 

iTifecHous  diseases.     Tlie  disease  which  is  ninst  commonly  siispocfed  in 
tliese  cases  is  tubercular  meningitis,  and  in  (he  beginning  of  tlic  attack  it 
is  often  impossible  to  differentiate  the  two  diseases,  as  in  some   cases 
vomitmg  is  the  only  symptom  of  a  luherculnr  meningitis.     In  recurrent 
vomiting  the  face  and  general  appearance  of  (he  child  indicate   nausea 
rather  than  (he  apathy  which  would  be  present  in  tubercular  meningitis. 
The  mind  also,  in  contradistinction  to  whal  takes  place  in  the  latter  disease, 
is  clear,  the  child  remaining  quiet  merely  because  it  is  exhausted.     The 
great  thirst  which  lias  been  already  mentioned  as  being  present  in  per- 
sistent  vomiting  also  aids  materially  in  the  differential  diagnosis   from 
tubercidar  meningitis.     The  sudden  onset  of  the  vomiting  in  a  previously 
healthy  child  in  tlie  middle  period  of  childhood  is  quite  difTeren(  from  the 
slow  progress  and  the  occasional  vomiting  of  a  cerebral  type  met  with  in 
tubercular  meningitis.      The  theory  of  acid  intoxication  suggests  an  ex- 
auiinaliou  of  tiie  urine  for  acetone,  diacelic  acid,  and  oxybulyric  acid  as 
important  aiils  to  diagnosis,  but  Uieir  detection  is  not  necessarily  diag- 
nostic, nor  dfies  (heir  absence  preclude  (lie  presence  of  the  disease. 

Arter  the  first  tweniy-fuur  hours,  this  disease  is  readily  differentiated 
from  attacks  of  simple  ind^estion,  for,  when  the  vomiting  arises  from 
indigestion,  the  stomach  is  speedily  relieved,  ami  the  vomiting  docs  not 
continually  recur  without  apparent  cause,  as  iu  recurrent  vomiting. 

Recurrent  vomiling  is  also  very  commonly  diagnoslicaled  as  acute 
gastric  catarrh,  but  in  the  latler  disease  the  heighlened  temperature, 
coated  tongue,  pain,  and  tenderness  in  the  epigaslrium  will,  after  the  first 
twenty-four  hours,  allow  us  lo  dilferenliale  the  t\v<i  diseases. 

Pnoiisosis. — The  prognosis  varies  according  lo  the  age  of  the  individual 
affected.  In  young  infanls,  especially  iu  tliose  whose  vilalily  is  weak,  it 
may  prove  lo  be  a  very  serious  disease,  from  the  exhaustion  which  inva- 
riably arises  in  the  first  twenty-four  hours.  The  rule  is  that  the  younger 
the  individual  the  more  prostrating  and  serious  is  the  disease.  Even  older 
children  are  at  times  so  proslraled  by  the  continuous  vomiling  that  grave 
doubts  are  oflen  enlerlained  as  to  their  ultimate  recoverj'.  In  general, 
however,  the  prognosis  in  these  cases  is  good,  and  we  have  never  seen  the 
disease  result  in  dealli. 

Treatment. — The  treatment  is  starvation  during  the  first  twenty-four 
hours.  If  an  allaik  is  suspected  and  the  drug  can  he  given  before  vomit- 
ing begins,  bicarbonate  of  soda  in  doses  of  0.65  lo  1.01  gramme  [gr, 
x-xv]  repeated  every  hour  until  the  urine  is  alkaline,  has  proved  of  value 
in  aborling  some  cases.  The  child  should  be  kept  perfectly  quiet  in  a 
darkened  room-  If  after  twenty-four  hours  the  vomitiTig  slill  conlinues,  or 
even  before,  if  there  appears  to  be  much  exhaustion,  ur  if  I  he  child  is  rest- 
less and  sleepless  and  has  an  intermittent  pulse,  hydrate  of  chloral  0.1 
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graiiime  [frr.  iss]  and  bTOmide  of  potassium  0.65  gramme  [gr.  x]  dissolved 
in  brandy  and  waltT,  shonid  bt-  given  by  tlic  rectnni.  Whrrn  Iho  symplouis 
cannot  be  tonlrollod  by  cliloral  and  bromide,  morphia  .002  gramme 
[gr.  -j'j]  for  a  child  of  five  years,  Tlicse  are  intended  to  procure  sleep  and 
to  stimulali?  the  ni-rvons  cfciitres.  As  a  rule,  however,  the  child  is  quiet^ 
and  sleeps  in  tlie  intervals  of  vomiiing,  and,  as  tite  disease  usually  atlacks 
an  infant  nr  a  child  who  lias  been  pf-rfi'dly  well,  cardiac  weakness  is  not 
commonly  shown  in  Ihe  fir.sl  I'orty-eigiil  hours.  No  food  and  no  drugs 
should  lif  given  by  the  moutli.  If  the  vomiiing  has  bc'gun  very  large 
doses  of  hiiarbonale  of  soda  should  be  given  to  conibal  the  ai'id  intoxl- 
ralion  of  Uie  blood.  One  lo  two  drachms,  according  to  the  age  of  Ihe 
child,  well  diluted  and  in  divided  doses,  should  be  given  by  rectum  until 
the  urine  shows  an  alkaline  reaction.  The  dose  should  then  be  diininislied 
and  given  in  quanlilies  just  sulBcient  tu  maintain  the  alkaline  reaction. 

When  the  liiirst  is  very  great,  relief  is  sometimes  obtained  by  high 
injecUons  of  from  4  lo  H  ounces  of  salt  solution.  Aller  twenty-four  hours, 
small  enemala  of  peptonized  milk  can  be  given  including,  if  necessary, 
bromide  of  potassium  and  chloral.  Under  Iwo  years  the  enemata  may 
contain  2  ounces,  and  from  four  to  five  years,  3  to  4  ounces  every  4  hours. 
When  the  disease  appears  to  have  run  its  course,  as  it  often  does  in  three 
or  four  days,  small  quantities  of  a  carefully  moditied  alkaline  milk  can  be 
tried  cautiously  by  tIte  mouth.  A  cleansing  enema  should  be  given  once 
in  24  hours.  A  mistake  is  usually  made  in  the  treatment  of  the  disease 
in  feeding  by  the  mouth  too  early. 

The  following  cases  are  illustrative  of  tliis  disease : 


An  inbnt,  ei^hl  nionlh^  old.  s\nmg  and  heallhy,  had  always  been  fed  on  the  milk 
of  a  wel-nurse.  Without  imy  previous  symploms  he  hegau  lo  voniil,'  and  conlinued  lo 
vomil  every  lifleen  minules  tor  Iwclve  liourR.  The  intervals  then  became  longer,  and 
Ihe  vomiiing  ceased  entirely  on  the  Ihird  day  of  ttie  atlnck,  During  the  allaclc  he 
eniitcialed  rapidly,  so  that  he  eeenwi  lo  be  in  Ihe  insl  stages  of  somn  wasting  disease. 
He  lay  perfectly  quiel  and  wlepl  in  Ihe  intervals  of  the  vomiting.  His  mind  was  dear. 
His  temperature  was  subnormal,  und  his  pulse  weak  iind  inlermilLenL  He  was  treated 
by  rectal  enemata  of  hnindy,  peptonized  milk,  and  bromide  of  potassium. 

He  bad  several  atlarks  of  this  kind  in  each  of  Ihe  following  years  of  his  hfe  until 
he  was  five  or  six  years  old,  when  he  would  somi'timt-ii  go  for  fix  months  or  a  year  with- 
out an  attack.     As  he  grew  older  the  attacks  bei-arue  less  si-vere,  and  when  he  was  ten 

I  old  they  ceased  entirely. 

Another  case  WHS  that  nf  a  girl  twenly-lwo  months  old,  who  was  perfectly  well 
until  the  vomiting  began.  Her  pulse  was  slightly  accelerated  at  lirsl  but  gradually  be- 
came slow  and  intermittent.  Her  lernpcroture  was  normal.  During  the  first  four 
days  of  the  attack  the  vomiiing  was  almost  continuous,  and  she  became  so  weak  and 
eihauafed  on  the  fourth  day  that  it  was  feared  she  might  die  .suddenly.  There  were 
greal  restlessness,  dilali'd  pupils,  throwing  of  Ihe  head  backward,  slow  pulse,  nnd 
normwl  respirations.  The  eiuaciation  was  rapid.  The  urine  was  scanty.  On  tlii-  iiflh 
day,  Ihe  vomiting  having  conllnued,  she  fell  into  a  slate  of  collapse,  the  pulse  was 
hardly  perceptible,  hr'r  countenance  was  ghaslly  and  her  exlremilies  were  cold.  At 
one  time  afler  a  severe  utUack  of  vomiting  she  hvcnnie  ryimotic,  and  was  almost  stiQed 
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bj  tenacious  mucus.  Some  of  this  mucus  entered  the  larynx  duria^  fh«  attacks  of 
Tomiling,  ho  tlinl  it  sc<>ins  as  (hough  her  life  wna  suvei)  a  number  of  times  by  the 
pruinpt  antiuu  (ifan  ex|>erienceil  nurse.  On  Ihe  sixth  day  the  vomiting  grew  less,  and 
on  the  sevenlh  day  it  ceased.  She  was  not,  huwevrr,  able  to  be  up  and  about  unlil 
the  eleventh  day,  and  was  not  fully  well  unfil  the  third  week  from  the  time  that  she 
was  attacked.     The  treatment  in  this  case  was  the  same  as  that  just  described. 

INDIGESTION. 

By  indigostion  %ve  mean  a  disturbance  of  (he  gastric  secretions  inter- 
fering with  tlie  function  of  the  stomach  to  such  a. degree  as  to  cause  mor- 
bid symptoms.  The  Si.>cre[ions  may  be  absolutely  or  relatively  diminished. 
The  condition  may  be  acute  or  chronic. 

AODTB  QAfiTRIO  INDIOBSTION.    (Acute  Dyspepsia.) 

The  cause  of  acute  indigestion  in  infants,  and  in  almost  every  case  in 
young  children,  is,  the  food  which  is  given  to  them.  This  is  especially 
noticeable  in  the  first  year.  The  ages  in  which  indigestion  most  fre- 
quently occurs  in  this  period  are,  first,  in  the  early  days  of  life,  when  the 
equilibrium  of  the  breast-milk  has  not  been  established ;  second,  in  the 
middle  of  the  first  year,  when  the  breast-milk  is  so  apt  to  be  replaced  or 
supplemented  by  some  other  food ;  and,  third,  at  the  end  of  the  year, 
when  entirely  new  articles  of  diet  are  usually  given  to  the  infant 

Sthptoms. — The  symptoms  of  acute  indigestion  are  pallor,  nausea, 
eructations  of  gas,  a  general  appearance  of  discomfort,  due  probably  to 
the  pain  induced  by  the  development  of  gas  in  the  stomach,  with  its 
resulting  distention,  and  finally  with  moderate  or  severe  vomiting.  If  the 
diet  is  exclusively  of  milk,  the  vomitus  will  usually  contain  lai^ge  curds  of 
the  coagulated  prnleids.  In  connection  with  the  gastric  disturbance  there 
is  commonly  constipation,  although  sometimes  there  may  be  a  relaxed 
condition  of  the  bowels.  The  fcecal  discliargcs  accompanying  these  attacks 
are  of  an  abnormal  color,  usually  a  mixture  of  green,  white,  and  yellow, 
and  of  sour  odor.  There  is  little  or  no  fever.  At  times  the  symptoms 
are  so  severe  that  the  infant  looks  as  though  it  were  going  to  die.  In  rare 
cases,  also,  rofiex  symptoms  of  a  serious  aspect  may  arise,  such  as  have 
been  described  under  asthnui  dyspepticuin  (page  046). 

Diagnosis. — Sometimes  the  diagnosis  is  obscured  by  the  aliscncc  of 
vomiting,  but  the  pallor  and  nausea  are  usually  of  sulTicient  prominence 
to  allow  us  to  decide  that  the  si-at  of  the  disturbance  is  in  the  stomach. 
The  dilTcTcntinl  diagnosis  is  most  imporlant  between  this  condition  and 
acule  gastritis.  Acute  indigestion  is  much  more  common,  its  duration  is 
shorter,  there  is  loss  fever,  tenderness  is  unusual,  and  the  response  to 
treatment  is  nmch  more  rapid  and  evident. 

pRotiNOriis. — Tlie  prognosis  of  acule  gastric  indigestion  is  in  most  cases 
good,  but  in  infants  whose  vitality  is  exlroniely  low,  or  in  those  that  are 
debilitated  by  some  wasting  disease,  these  attacks  are  of  serious  import, 
and  may  prove  fatal. 
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Treatment. — ^The  Ireatment  of  acute  gastric  indigestion  is  to  empty 
tlie  stomach,  either  by  washing  it  out  or  by  the  administration  of  warm 
watf^r.  A  mild  laxative  sliould  be  given  in  order  to  cfear  away  tlie  undi- 
gested food,  and  the  dii^t  should  be  regulated.  The  laxative  may  be  4  to  8 
cc.  (1  or  2  drachms)  of  castor  oil,  .007  to  .006  gramme  (one-eighth  to  one- 
tenth  grain)  of  calomel  for  four  or  five  doses,  wiih  intervals  of  one-half 
hour,  or  a  4  to  10  c.c.  (1  to  4  drachms)  of  milk  of  magnesia.  If  the  food  has 
been  human  milk  an  analysis  of  the  milk  should  be  made  at  once,  and  the 
milk  should  be  modified  according  to  tiie  rules  wldch  have  already  been 
given.  If  the  infant  is  being  fed  on  an  improperly  modified  milk,  or  if  im- 
proper food  of  any  kind  lias  been  given  to  it,  a  recurrence  of  the  attacks 
can  easily  be  obviated  by  a  modification  of  the  elements  of  the  food  which 
seem  to  have  produced  the  disturbance.  Thus,  in  a  number  of  cases  we 
have  found  that  whenever  the  infant's  food  was  modified  so  as  to  raise  the 
percentage  of  the  sugar  above  5,  acute  indigestion  followed.  In  like  man- 
ner in  certain  cases  the  percentage  of  the  fat  had  to  be  reduced  to  3,  or 
perhaps  2,  and  the  proteids  even  as  low  as  0.25,  for  a  nimiber  of  weeks 
until  the  digestive  function  of  the  stomach  became  normal.  As  relapses 
are  common  when  food  in  any  form  is  given  too  soon  afler  llie  attack, 
nothing  should  be  given  excepting  boiled  water  with  a  few  drops  of  brandy 
for  six  or  eight  hours. 

In  older  children  the  symptoms  are  similar  to  those  which  have  just 
been  described,  and  the  diagnosis  and  treatment  the  same  as  in  Hit;  iiifant. 
After  allowing  the  stomach  to  rest,  a  recurrence  of  the  attack  is  best  pre- 
venled  by  at  once  placing  the  child  for  several  days  on  an  exclusive  diet  of 
a  milk  modified  in  such  a  way  as  to  confain  a  percentage  of  from  2  to  3  of 
fat,  6  to  6  of  sugar,  0,25  to  1,00  of  proteids,  and  10  of  lime-water. 

OHRONIO  OASTBIO  INBIOESTION  (Ghronia  Dyepepsla). 

This  is  one  of  the  most  common  and  most  important  diseases  of  the 
gastro-enteric  tract.  It  is  mainly  a  disease  of  tlie  first  year  of  life  and  is 
most  common  in  those  infants  who  are  fed  on  some  other  food  than 
human  breast-milk.  II  may  be  of  a  chronic  type  from  the  be^nning  or 
may  develop  as  the  result  of  repeated  acute  attacks. 

Etiology, — The  cause  is  almost  invarialily  a  lack  of  correspondence 
between  the  quantity  or  quality  of  the  food  and  the  individual  digestive 
capacity,  which  leads  to  impairment  of  function. 

Sthptoms. — In  infants  the  symptoms  of  chronic  indigestion  are  much 
less  severe  than  those  of  the  acute  form.  The  infant  is  apt  to  vomit  after 
taking  its  food,  to  be  restless,  fretful,  and  either  lo  lose  in  weight  or  not  to 
gain.  Its  sleep  will  be  very  much  disturbed,  apparently  by  pain  from  flatus. 
In  chronic  hidigestion  the  bowels  are  apt  lo  be  constipated,  but  this  is 
not  always  the  case.  The  chronic  indigestion  of  older  children  presents 
a  somewhat  different  aspect.  The  temperature  is  at  times  somewhat 
heightened.    The  tongue  is  apt  lo  be  coated,  and  the  breath  to  have  a  sour 
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or  uniileasanl  odor.  These  children  do  not  vomit  so  fri'quently  as  do  iiiranls. 
Tlicy  lose  in  weiglil.  become  rn'thi],  and  get  lired  easily,  A  mild  form  of 
intestinal  itidigeslion  is  likely  to  be  associaled  with  tho  gastric  disturbance. 

Treatment. — We  have  seldom  found  the  use  of  any  (^special  drug  lo  be 
of  much  benefit  in  these  cases  of  chronic  iridipt'stion.  In  quilf  a  iiiiinbi-r 
of  cases  of  both  acute  and  chnmic  indigestion,  before  any  food  is  intro- 
duced hilo  the  stomach  it  is  ofton  wise  first  to  wash  out  the  sloniai-li 
thoroughly  (lavage).  This  [jroccdun;  is  especially  indicah-il  if  the  hidi- 
^estinn  has  {midnccd  continuous  vnuilthit;. 

Tile  lci-hnii|iie  uf  wjLshing  out   Ihe  stomach  is  very  shn|ile,     A  suit 
rubber  ealhelcr  with  a  iloiiWc  I'ye,  No.  '2}  French  .scale,  for  iiiGuib  undtT 
sis  months,  and  No.  25  for  older  children,  is  attached  by  means  of  a  piece 
of  gla.ss  Inbin^  i.-j  cm,  (:^  inclies')  long  to  another  rubber  tube  which  is 
50.5  cm.  (20  incht's)  long  attached  to  a  tunnel,  preferably  of  hai-d  rubber, 
and  capnJ)le  of  holding  from  90  to  120  ce,  (3  or  4  ounces).     The  infant 
is  seated  upright  in  the  nurse's  la[i,  with  it.s  head  inclined  forward  ami 
resting  on  Ihe  nurse's  arm.     Its  arms  are  controlled  by  a  towel  pinned 
around  them.     The  calheter,  liaving  Iieeii  wet  -.vilh  warm  water,  is  easily 
passed  over  the  base  of  ttie  tongue  into  the  stomach.     As  there  is  often 
considerable  gas  in  the  stouiach,  Ihe  funnel  should  be  rai.sed  as  high  as 
pOBsilile  atiove  ihe  infanl's  head,  in  order  Ihat  the  gas  may  puss  out  from 
the  stomach.     From   iiO  to   120  c.c.  (3  or  4  ounces)  of  sterilized  water 
should  be  poured  inio  the  stomach  by  mean.s  of  the  funnel.     The  futinel 
is  then  depressed  lielow  liie  level  of  Ihe  sloiiiacli,  and  the  gastric  contents 
will  in  this  way  be  siphoned  out.     As  Ihe  curds  are  often   loo  large  to 
pass  through  the  eye  of  Ihe  catheter,  a  number  of  washings  will  oHen  be 
necessary  to  break  Ihem  up.     By  wastiing  oul  the  slomach  not  only  are 
the  irrilaling  suhslances  which  are  producing  Ihe  indigestion  removed,  and 
the  mucous  lining  of  the  stomach  left  free  to  recover  its  nonnal  condition, 
but  it  is  also  possible  to  have  a  chemical  examination  of  Ihe  contents 
made.     Clinically,  however,  the  latter  is  not  necessarj',  alttiough  it  is  of 
great  interest  physiologically.     No   food  should  be  introduced  inlo  tho 
.stomach   for  at  least  two  lioiu^  alter  the  ^^'a5lung.     The  washing  of  tlie 
stomach  is  almost  entirely  free  from  danger,  except  in  very  weak  infants, 
and,  in  addition  to  being  an  itnporlaiil  part  of  the  IreatmenI  of  indigeslion, 
is  olten  of  great  use  when  poisonous  substances  liave  been  swallowed. 

This  mclhod  of  treating  disliirbances  of  tlie  stomach  is  more  valuable 
in  young  infants  than  in  older  children,  because  the  latter  resist  so  vigor- 
ously tlial  the  remedy  is  oflen  of  more  harm  than  good.  The  tube  can, 
however,  usually,  even  in  older  children,  be  introduced  by  aid  of  the 
ordinary  gag  which  is  used  for  intubation.  Two  assistants  are  usually 
necessary  in  introducing  Ihe  luhe  in  older  children,  while  in  infants  one 
assistant  is  snlTicienl.  In  some  cases  it  is  found  necessary  to  introduce 
the  tube  tlirough  the  nose.  The  tube  should  be  passed  into  the  tliroat 
rapidly,   since   Ihe  gagging  and   vomiting   occur   cliiefly  wlien    the  tube 
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touches  Ihe  pharynx.     Thciv  is  usually  an  escape  of  gas  or  gastric  i-on- 
teiils  as  stioii  as  the  tube  enters  the  sfouiarli. 

When  [he  inflow  of  waler  through  the  Uilie  is  shown  In  be  loo  rapid, 
by  tlie  fart  thai  Ihe  iril'ant  hokla  tis  brealh  Inn  long,  or  by  its  crying,  voni- 
iling,  or  coughing  continnonsly,  the  How  should  be  slopped  for  a  short 
tinu'.  Care  mnsl  also  be  taken  nol  to  iiitruduce  Iho  catholer  too  tiir  into 
the  stomacli,  as  it  may  bund  on  itself  and  interfere  with  the  tlow  of  the 
returning  water  and  gastric  ennlents.  If  Ihe  gaslric  conlenls  are  expelled 
along  Uie  aide  of  Ihe  tid)e  ralher  tiiari  (lirougii  il,  llie  tube  should  be  wilh- 
drawii  until  the  voniiling  has  ceased.  There  seems  to  be  no  danger  of 
passing  the  lube  inio  llie  larynx,  or  of  perforating  Hie  stomach  with  it. 

Lavage  is  contra-indicated  when  there  is  cardiac  disease  or  any  severe 
pulnuHiary  disturbance,  and  when  the  introduction  of  ihe  callieter  con- 
linnes  to  excite  vomiting  i!  sliould  bo  used  wilh  extreme  caution.  The 
fact  that  llie  iiilimt  is  m  a  feeble  condition  is  nol  a  con  Ira-indication  to  tiiis 
treatment. 

In  eonneclion  willi  lavage  i(  is  well  to  speak  of  forced  feedhig  (gavage) 
in  the  Irealnieiit  of  in  Ian  Is  and  young  children.  In  cases  uf  acute  ajid 
chronic  indigeslion,  and  also  when  a  catarrhal  condition  of  the  stomach 
is  prrsrnl.  the  infants  at  llToes  refuse  In  tiike  any  food  whatever.  This 
does  nut  occur  merely  when  the  dislnrbanee  is  in  the  stomach;  we  have 
fretjuently  met  with  il  in  severe  cases  of  all  kinds  of  disease.  In  a  num- 
ber of  irisfaiices,  whoTi  the  infants  would  probably  have  dieil  nf  starva- 
tion Imd  not  gavage  |}eeu  employed,  Uiis  means  of  proviiUng  for  their 
nourishment  has  been  very  successful.  Forced  feeding  may  sometimes 
have  In  be  employed  for  a  number  of  days,  and  even  weeks,  before  the 
cliild  will  uf  itself  swallow  again. 

The  technique  of  gavage  is  similar  to  Ihal  c»f  lavage.  The  same  appa- 
ratus is  employed,  and  the  eluld  simuld  be  placed  Hat  on  its  back  in  bed 
or  held  half  recUnlng.  The  liead  is  lietd  by  an  a'isistatit.  The  catheter 
shuulit  be  passed  i[Uo  the  stomach  rapidly,  Ihe  funnel  raised  up  in  Ihe  air 
for  a  few  nunules  in  order  that  tlie  gns  may  escape,  and  lite  amount  of 
food  adapled  to  the  age  of  Ihe  cliiki  slionkt  then  hv  pnureil  into  the  funnel. 
As  Ihe  last  of  Ihe  fund  dLsappeui's  from  the  ftinnel,  Ihe  catheter  is  pinched 
ligiilly  and  quickly  witlidrawn.  This  precaution  is  imporianl.  in  order 
that  the  pharynx  shall  not  be  irritated  either  by  Ihe  slow  withdrawal  of 
the  callieter  or  by  the  trickling  of  the  remains  of  the  Uuid,  as  vomiting 
may  in.  this  way  be  excited. 

One  of  the  advanlagt-s  which  lias  re.i=nlted  from  the  use  of  the  stomach- 
luJjc  is  the  knowledge  we  have  acquired  nf  Ihi'  liiiie  which  the  food  re- 
mains in  the  stomach  at  dilTerent  ages.  Thus,  it  tias  been  found  that  during 
the  early  weeks  of  life  Ihe  stomach  is  nearly  emptied  m  an  hour,  while 
in  older  infants  two  houi-s  are  required  for  the  same  process.  This  knowl- 
edge is  especially  valuable  when  we  are  regulating  tlie  intervals  of  feeding 
m  premature  infants,  and  in  infants  during  the  first  six  months  of  life, 
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Wlifin  other  means  can  be  employed,  they  are  preferable  to  the 
stomaeh-tube,  but  in  many  instances  vvlien  iiifanls  or  children  refuse  to 
lake  their  food  tlie  simplest  way  of  fornng  it  upon  llieni  is  to  pinion  the 
arms  with  a  towel  and  have  the  nurse  Imld  Ihe  eliild  half  reclining  iti 
luT  lap.  Sometimes  an  assistant  is  needed  to  Imld  the  head,  but  tliis  is 
often  unnecessary.  Simply  pressing  the  child's  nostrils  with  the  thumb  and 
linger  will  eause  it  to  open  ils  mouth,  ami  Ihe  food  can  then  be  [joured  in 
with  a  spoon,  or  introduced  by  tlie  Breck  feeder  or  by  means  of  a  drojjper 
with  a  large  end. 

A  child,  tvro  iiiiil  ane-liulr  yi'-Mii  olJ,  would  nut  take  ntijr  food  wiUiituI  hdii^  forced 
to  do  *o,  Although  Ihis  chili!  was  very  ill  wllh  piieunionia,  involving  boUi  lunj^,  it 
WHS  fed  every  two  or  three  hours,  iiighl  and  day,  hy  Ihlfi  dicIIkhI.  After  the  first  two 
or  three  feeilimra  it  did  not  ri'sisl,  urid  lhf>  iiusi'  did  nol  hiivii  to  lie  pinched,  all  thai 
was  net'esH.iry  heirig  lo  Ihreiilcii  lo  do  s'>.  120  c.r.  (4  oiincps)  of  milk  were,  utter  m. 
iillle  practice,  hilroducecl  liy  nii-ans  of  the  dropper  into  ILe  child's  stomach  io  lire  or 
six  minutes. 

We  have  found  lliat  the  most  speedy  cure  of  chronic  indigestion  is  to 
give  Ihe  child  a  carefully  niodilied  alkaline  milk.  In  most  cases  it  will  be 
necessary  lo  reduce  Ihe  fat  or  sugar,  in  others  the  proleids,  but  in  every 
case,  as  soon  as  it  is  deloriniried  which  of  these  elements  in  full  slrengtli 
does  not  suit  the  inrlividual  digestion,  an  improvement  in  the  symptoms 
will  soon  follow  tlic  reduction  of  the  percentage  of  lliat  element.  In  some 
cases  peplonii^alion  oftlie  tuilk  uIUt  tnodilicatioii  is  found  valuable,  or  the 
peptonizing  powder  may  be  given  with  the  food,  which,  if  made  alkaline 
willi  fifteen  or  twenly  per  cent,  of  lime-waler,  will  in  larjje  part  pass 
quickly  into  the  duodenum,  and  thus  relieve  the  stomach  of  some  of  ils 
function  of  digestion.  Ader  the  indigestion  lias  been  relieved  by  this 
means,  other  arlicles  of  diet  adapted  to  Ihe  a;je  of  the  child  can  gradually 
be  added.     (See  article  on  Feeding,  page  180.) 

In  addition  lo  tlie  direct  treatment  of  the  stomach,  tlie  intestinal  dis- 
lurbani'e  which  almost  always  accompanies  the  gastric  indigestiim  should 
be  relieved  by  occasionally  giving  a  dose  of  some  mild  laxative,  preferably 
one  of  the  sails  of  magnesia,  such  as  the  citrate.  This  latter  treatment  is 
indicated  not  only  for  diildren,  but  for  young  infanta,  because,  when  there 
is  gastric  indigeslion,  the  undigested  fond  which  passes  iido  Ihe  duodenum 
is  a  prolific  source  of  intestinal  dislnrbance.  This  by  adding  lo  the  dis- 
comfort of  tlie  child,  weakens  it,  and  lends  to  prolong  liie  gastric  indiges- 
tion. In  the  more  intraclablc  cases,  small  doses  of  hismulh,  soda,  or 
dilute  hydrochloric  acid  may  be  useful.  Bismuth  is  indicated  for  allaying 
irrilalion  and  counleracling  fernienlation.  Soda  and  hydrochloric  acid 
have  to  be  used  somewhat  empirically,  as  we  know  so  little  about  the 
chemical  conditions  present.  Allerthe  more  prominent  gastric  symptoms, 
have  disappeared,  considerable  benefit  can  be  obtained  by  using  small 
doses  of  the  tincture  of  nux  vomica  for  several  weeks. 
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TRAUMATIO. 
Rare  cases  occur  of  traumatic  injury  of  the  stomacli.     AmoDg  the 
causes  are  foreign  bodies  and  corrosive  substances.    Various  anatomical 
lesions  are  found  in  such  cases,  all  of  which  are  included  under  the  term 
gastritis.     Of  tiicse  the  most  important  is  corrosive  gastritis. 

CORROSIVE  OASTRITIS. 

Corrosive  lesions  of  the  mucous  membnine  of  tlie  stomach  are  at 
limes  produced  by  swallowing  irritants,  such  as  arsenic,  carttolic  acid,  and 
caustic  lluids.  In  these  cases  the  lesions  are  usually  fnuntl  on  the  summits 
of  the  rugse. 

Treatment. — The  treatment  is  to  wash  out  the  slomacli  with  large  quan- 
tities of  water,  to  administer  the  proper  antidote,  and  to  give  a  liifuid  diet 
so  modified  as  to  be  as  little  irritating  as  possible  to  the  injured  mucous 
membrane. 

III.  Infei-tious, — In  comparison  with  lln;  intestine,  infections  of  Mie 
stomacli  are  rare.  The  chief  infections  (tf  llie  stomach  wtiicli  are  of  in- 
terest clinically  are  represented  anatomically  by  some  form  of  gastritis. 
Gastritis  may  be  of  the  catarrhal  form  or  it  may  lie  pseudomembranous. 
Catarrhal  gastritis  may  be  acute  or  chronic  ;  it  is  usually  associated  with 
enteric  disturbance. 

rNTEcmons  gastritis. 

Gastric  infection  is  rare  and  comparatively  is  very  much  more  rare 
than  intestinal  infection. 

Eteologi.^ — Improper  feeding,  with  its  resulting  gastric  indtgeslioii,  is 
the  predisposing  cause,  infection  probably  resulting  from  increased  vulner- 
ability of  the  gastric  mucous  membrane.  The  nature  of  the  infection  is 
variable,  but,  with  the  exception  of  ils  occurrence  in  conneclion  with  such 
diseases  as  tuberculosis  and  diphtheria,  the  streptococcus  is  probably  the 
most  frequent  organism  present. 

Pathological  Anatomy. — The  lesions  found  in  infectious  gastritis  may 
be  divided  into  (a)  catarrhal,  (A)  ulcerative  and  (e)  pseudomembranous 
gastritis. 

Qitarrhal  ffastrilis  shows  hyperipmia  of  the  mucous  membrane, 
hypersecretion  of  muciLS,  small  punctate  hemorrhages  and  slight  thick- 
ening uf  the  mucous  coal. 

The  undigested  food  remains  longer  than  normal  in  the  stomach  and  is 
mixed  with  an  excess  of  mucus. 

Microscopically  Ihe  changes  are  confined  mainly  to  the  mucosa  and 
consist  of  degeneration,  inllllralion  in  places  with  round  cells  and  at 
(hues  loss  of  surface  epilhelium.  Rarely,  in  chronic  cases,  there  is  more 
marked  inlillration  and  an  iiicrcase  of  the  connective  tissue. 

Ulcerative  gaaritU  is  extremely  rare.  The  ulcers  are  nsiially  fotliciitar, 
numerous,  vary  from  mere  dols  to  J  inch  in  diameter,  and  usually  involve 
only  the  mucosa. 
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PKewlomembrnnoim  ijantrHU  is  still  more  rare.  In  tliis  condition  there 
is  a  grayisli  or  greonish  adiierent  false  membrane,  consisting  microscopi- 
cally of  fibrin,  p^anular  malter,  epiUiclial  cells,  and  detritus. 

There  is  round-celled  infillralion  of  Ihe  mucosa,  submucosa,and  some- 
times even  of  tlie  muscular  coat.  Tliis  form  is  usually  accompanied  by 
ulcerative  gastritis. 

Fig.  Ifi2  represents  follicular  ulceration  of  tlie  stomach  found  in  a  girl 
one  year  old. 

Fia.  162. 


Kolili^uliir  ulrpfiilirm  <■{  BUraiai'li,    Ftmiilo,  I  yi'nr  old. 


Symptoms. — Of  the  different  forms  of  gastritis  the  catarrhal  is  very 
much  the  most  common.  There  are  no  peculiar  symptoms  by  which  the 
ulcerative  and  pseudomembranous  varieties  can  be  recognized  with  any 
certainly. 

Acute  Catan-luil  Oanintis, — The  symploms  of  acute  catarrhal  gastrilis 
resemble  at  the  onset  Ihoso  of  aculi*  gaslric  indigestion.  There  ia  nausea, 
vomiting,  thirst,  loss  of  appetite,  and  usually  some  proslralion.  Fever  is 
always  present,  whereas  it  is  usually  absent  in  gastric  indigestion.  Abdom- 
inal tenderness  is  often  present.    The  continuance  of  the  symptoms,  par- 
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ticularly  of  the  fever,  vomiting,  pain,  and  lond(.'rness,  is  the  basis  for  the 
diagnosis  of  acute  catarrhal  gastritis,  Tho  temperature  is  usually  mod- 
erate, STJ^-^IS.S"  C.  (100°-ll)2°  F.)  after  Uie  onset. 

There  may  be  constitutional  symptoms  at  the  onset.  There  is  usually 
frothy  mucus  in  the  voniitus,  which  is  sometimes  streaked  with  blood. 

Prognosis. — Attacks  of  acute  catarrhal  gastritis,  even  wlien  properly 
treated,  are  apt  to  last  for  from  tlu"ec  to  seven  days.  Wlicn  not  properly 
treated  they  may  be  prolonged  or  chronic  gastritis  may  develop.  When 
properly  treated  the  prognosis  is  good. 

Treatment, — The  treatment  of  cases  of  acute  catarrhal  gastritis  is  the 
same  as  that  described  in  siicaking  of  indigestion.  Food  should  be  with- 
held from  the  slomacii  for  many  hours,  for  it  remains  so  long  in  the 
stomach  that  a  fresh  supply  at  short  hitervals  will  act  as  an  additional 
source  of  irritation.  In  those  cases  which  do  not  respond  remUIy  to  long 
intervals  of  rest  and  to  feeding  with  small  f[uantities  of  a  modified  alkaline 
milk,  lavage  will  prove  of  value.  Much  judgment  should  be  used  as  to 
the  time  when  the  food  is  to  be  increased  in  strength,  for  unless  great 
precautions  are  tiiken  relapses  will  frequently  occur,  and  as  a  result  the 
disease  may  fmaHy  become  cliroiiic.  Atler  convalescence  has  been  estab- 
lished the  child  ivill  begin  to  gain  in  weight.  Some  simple  tonic,  such  as 
nnx  voniii'a,  is  usually  indical<H|  for  a  week  or  ten  days  until  the  rhilil  has 
ri'coven'd  its  .sirenglh.  During  the  beginning  of  tlie  attack,  when  food  is 
bi'ing  withheld,  if  the  child  is  made  verj-  restless  by  extreme  tliirsi,  lea- 
spoonfid  doses  of  iced  soila-water  can  be  given,  but  with  caution  and  tis 
seldom  as  possible.  Aller  the  irritation  has  been  soniewlial  allayed, 
it  is  found  valuable  in  certain  cases  to  give  dilute  solutions  of  brandy, 
bm-lcy  waler.  or  while  of  egg  in  the  ffirm  of  albumin  water  before  begin- 
ning with  tin-  treatment  just  sfjoken  of.  Albumin  water  is  be-st  made  by 
dissolvuig  the  wliile  of  an  egg  20  to  -30  c.c.  (|  to  1  ounce)  in  water  120 
C.C,  (4  ounces),  and  heating  lo  4U°  U.  (HM''  F'.).  hi  lliis  way  the  albu- 
min is  held  in  solution,  and  the  albumin  water  can  he  put  on  ice  until 
needed  fur  use.  In  especially  inlrailable  cases  notliing  sliuuld  be  put  in 
tJie  stomach  for  some  luiie,  nulrinu-nt  being  given  in  Ihe  I'orni  of  |)ep- 
tonized  milk  with  cnematn.  The  child  should  be  placeil  in  a  darkened 
room  and  soothing  applications  applied  to  the  alidomen.  Ifthere  is  much 
exhaustion,  stimulants  are  indicated. 

Chnm'w  VaUirrhnl  GtistrifUi. — Clironic  catarrhal  gaslrilis  is  usually  the 
result  of  prolonged  or  repeated  atlacks  of  the  acute  form. 

Symptoms. — The  symptoms  of  chronic  catarrhal  gaslrilis  resemble  in  a 
general  way  those  of  chronic  gastric  hidigcstinti.  There  is  usually  lillle  or 
no  fever.  There  may  be  some  abdominal  lenderness.  The  only  charac- 
teristic symptom  is  the  prolonged  presence  of  an  excess  of  mucus  in  the 
vomitus,  and  evidence  of  uialnulrilion. 

Pbounosis. — Chronic  catarrhal  gaslrilis  is  apl  Id  be  somewhat  intrac- 
table, but  recovers  under  appropriate  treatment. 
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Treatment. — It  is  often  iiecossary  in  these  cases  to  precede  the  (real- 
ment  by  carefully  wasliiiig  out  the  stomach.  We  must  remember,  how- 
ever, tliat  a  considerable  quantity  of  mucus  may  be  in  the  stomach,  wtilch 
cannot  be  removed  by  washing,  so  that  if  tlie  symptoms  continue  after  one 
or  two  washings,  even  tliougli  nn  itiuciis  is  retnrnt-d  by  the  tube,  we 
should  repeat  this  treatment  from  lime  lo  linu-,  Tlie  diet  stiould  be  an 
alltaline  modified  milk,  with  a  low  percent^e  of  proteiiis,  if  necessary 
peptonized,  and  a  moderate  percenla{.'e  of  fat  and  sugar.  The  pereenlafres 
of  the  different  elements  should  be  increased  as  improvement  in  llie  gastric 
symptoms  takes  place,  and  later  broths  and  undiluted  milk  can  be  tried. 
Symptomalically  in  certain  cases  pepsiii,  dilute  hydrochloric  acid,  and  bis- 
muth are  occasionally  indicated.  A  valuable  tonic  in  the  after-treatment 
of  these  cases  is  nux  vomica. 

The  treatment  already  described  on  page  784  for  chronic  gastric  indi- 
gestion is  indicated  for  chronic  catarrlial  gastritis. 

DISEASES  OF  THE  INTESTINE. 

Diseases  of  the  intestine  may  arise  from  developmental,  non-infectious, 
and  infectious  causes. 

I.  Developmental. — Certain  malpositions  and  malfornialions  of  the 
intestines  occur  as  a  result  of  abnormal  development. 

Jlalpositions  are  met  with  in  Infants  when  there  is  a  transposition  of 
tlie  abdominal  oi^gans,  or  when  portions  of  the  intestines  are  found  to  be 
outside  of  the  abdominal  cavity. 

Malformations  have  been  described  under  diseases  of  the  new-born. 
We  have  seen  two  cases  of  developmental  disease,  in  whicti  the  symptoms 
were  only  those  of  chronic  gastric  and  intestinal  indigestion,  in  whom 
congenital  ma!fonnatii)ns  of  the  itilesliries  were  proved  at  autopsy  to  be 
the  direct  cause.  In  one  of  the  cases  the  intestine  from  the  lower  end 
of  the  sigmoid  to  the  splenic  flexure  of  the  descendmg  colon  was  barely 
large  enough  to  admit  a  No.  1'2  soft-rubber  English  catheter.  In  the  other 
case  there  were  two  strictures,  one  at  the  junction  of  the  sigmoid  flexure 
and  rectum,  and  the  other  wliere  the  sigmoid  joins  the  descending  colon. 
The  sigmoid  itself  and  colon  were  dilated  to  iliree  or  fonr  limes  their 
normal  size.  Undoubtedly  many  cases  of  chronic  gastric  and  intestinal 
indigestion,  whicli  persist  in  apile  of  most  cnrefid  feeding,  are  due  lo  mal- 
fornialions and  faulty  developmenl  wliidi  are  impossible  to  detect  clinically. 

II,  NoN-isFECTiors. — The  non-infeclious  diseases  of  the  intestine  may 
be  divided  into  Meclianical,  New  Growths,  and  Functional, 
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MBOHANIOAL. 

The  mechanical  diseases  of  the  intestine  are  quite  numerous,  but, 
with  few  exceptions,  are  not  of  especial  importance  medically,  and  belong 
ratJter  to  Uie  provmce  of  sui^ery.  They  should,  however,  be  referred  to 
for  the  purpose  of  differential  diagnosis. 
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Tliey  are  represented  by  dilatation  of  the  colon,  volvulus,  Intussus- 
cepUon,  hernia,  fissure,  prolapse,  and  hemorrhoids.     (See  Developmental.) 

DILATATION  OF  THE  COLON. 

in  comparison  with  dilatation  uf  (he  stomach,  dilatation  of  the  colon 
is  very  rare  exeept  as  a  temporary  conditlnii.  It  is  liable  to  occur  at  any 
time  from  an  over-production  of  gas.     If  pennanent,  it  is  nsually  congeni- 

TiQ.  183. 
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[al,  or  it  may  be  secondary  to  some  congenital  malformation  such  as 
stricture  of  the  intestine.  Tlic  chief  symptoms  are  obsUnale  constipa- 
tion and  dislenlion  of  llio  alidonien.  The  distention,  which  may  be 
extreme,  often  disappears  temporarily  after  the  evacuation  of  Uie  feecal 
and  gaseous  matter.  EniUL-iation  is  usually  prominent,  Diarrluta  may 
alternate  witii  periods  of  prolon^jcd  constipation.  Ttie  condition  is 
usually  fatal,  but  adult  life  may  be  reached.  The  treatment  is  essentially 
surgical. 
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Thi'  rollfiwiiig  misf  illUB!ralp3  n  ililii lotion  of  Ihi-  I'lilnii,  wKu'li  was  BiMMninjily 
caused  liy  a  I'ongeiiital  stricliin?,  ami  in  wliiili  an  artilici:il  iiciiis  wiis  maJt'  liy  Hiilr'Li'U, 
Tbtf  chilli  re  rove  re  i]  from  Uii'  operiition,  bul  later,  owiiip  lo  slill  furlh-'i'  ohslriioliiin. 
he  hikd  lo  be  njieralcd  on  again  and  died,  tn  l.his  caae  Ihv  extremis  dislontioii  nf  Ihe 
abdomen,  whirb  was  tympanitic  tbrougli  its  whole  extent,  llie  eTiilent  dhstruction  to 
the  tm-a\  clisrhiirges,  and  the  absence  itt  symptotna  poiiiliiin;  towiirds  gaslrie  rliseoiie, 
would  sujjgBsl  ii  dilatation  of  some  part  of  Ihe  inti-sline,  piesumably  of  the  colon. 

VOLVTJL.US, 
By  volvulus  is  meant  a  twisting  or  iK-iidiiig  of  the  intestine.  This 
condition  is  ninre  apt  to  oraiir  in  early  lil'e  than  later,  possibly  bwanse  of 
the  greater  proportionate  lenglh  of  the  mesentery  at  this  tiinf,  wfiich 
allows  the  intestine  greater  latitude  of  luolion.  It  oceurs  cither  by  itself 
or  in  connection  with  intussiist;eption,  from  whinh  it  is  lo  be  difTerentlated 
by  the  absence  uf  blood  and  niucns  in  the  disehai^es. 

iimjastJ80KE»noN. 

Intussusception  or  invagination  is  a  condition  in  which  a  part  of  the 
intestine  has  jKiBsed  down  into  anollter  part.  Under  these  ciRMimslanees 
then'  is  an  onler  layer  of  infesllnf  within  \s*liieh  is  fho  |).irt  of  the  intestine 
fonning  iln'  inv^'ination.  Only  a  stnall  portion  of  llie  iTilesline  tjiay  be 
iiiviiginated,  or  it  may  extend  from  the  ileo-ciecal  valve  to  Ihe  rectum. 
Small  invaginations  are  fri'ipiently  found  al  Ihe  ptist-morloiu  examinalions 
of  inlants  and  young  ehildren.  Tliese  pnibably  lake  place  during  tlie 
dealh-slniggle,  as  no  pathological  condition  is  found  in  connection  with 
them.  This  form  is  usually  nnilliple  and  in  Ihe  snjall  inlesline.  Tlie 
form  of  mlussusception  wliich  occurs  during  life  is  very  rare  under  Ihree 
montlis,  and  is  niosl  conmion  from  the  tidrd  lo  the  sixth  month.  Al  this 
aye  Ihe  large  inlesline  is  sliortcr  in  relation  lo  tlie  small  intestine  than  in 
the  adult,  while  the  mesentery  is  relatively  wider,  and  thus  allows  much 
gn.'ater  latitude  for  niisplacemenl,  especially  of  the  cii'cuni  and  colon. 
The  etiology  of  intussusception  is  obscure,  bul  it  is  probably  directly  due 
to  increased  local  peristalsis. 

pATiiOLOfitCAL  Anatomy. — The  pathological  anatomy  depends  upon  the 
lightness  of  the  constriction  and  the  lenglh  of  lime  from  tlie  beginning  of 
the  obstruction,  lii  some  cases  the  incarcerated  portion  of  the  inlesline  is 
so  little  eonslricled  lluil  the  bowel  remains  pervious.  In  other  eases  llic 
conslricUon  is  so  great  that  the  tension  of  the  intestinal  capillaries  quickly 
becomes  so  extreme  that  hemorrhage  occurs,  ;md  infiammation,  with  rc'sult- 
iiig  adhesions,  is  apt  lo  follow  rapidly.  The  intestine  may  nut  only  be 
invaginated,  but  may  be  bent  on  ilself,  an  important  point  to  remember  in 
regard  to  treabuent. 

Symptoms. — The  symptoms  of  intussusception  are  usually  mope  acute 
in  infants  than  in  older  children.  In  infants  they  are  olten  at  lirst  ntther 
obsciu-e.  Paroxysmal  pain  and  discharges  of  blood  fnnu  the  ri.rtum 
occur.     L^lertlie  blood  is  mL\ed  witli  mucus  and  looks  like  currant  jelly. 
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Tlipre  is  usually  vomitiiiK,  which  may  be  stercoracpous.  The  mind  is 
flear,  and  in  young  infants  Ihe  face  is  oflon  tranquil  between  the  parox- 
ysms of  pain,  so  that  on  looking  at  the  infant  it  would  scarcely  be  sup- 
ptiSHl  that  a  serious  condition  was  present.  Later,  however,  the  face 
grows  haggard  and  the  eyes  become  sunken.  During  the  first  twenty-four 
lo  forty-cighl  liours,  and  even  longer,  the  infants  will  often  liike  their  food 
quite  readily.  Tenesmus  is  at  times  present.  There  may  be  fever,  espe- 
cially when  inllannnalion  has  occurred.  The  pulse  is  usually  quickened. 
Tliose  sympli)rns  all  var\',  and  depend  on  the  amount  of  the  in vajri nation, 
In  sunje  eases  these  are  the  only  signs  which  indicate  that  there  is  abdomi- 
nal disturbance.  In  many  instances,  however,  eilher  at  onee  or  within  a 
few  liours,  a  tumor  can  be  felt  in  the  abdomen. 

Diagnosis, — The  chief  points  in  the  diajinosis  of  intussusception  are 
the  occurrence  of  dischar^'s  of  bloDd,  vomiting,  abdoininal  pain,  and  the 
detection  of  an  id)doinnial  tumor,  usually  on  the  iell  side  of  the  ahdonien. 
In  these  eases  a  careful  rectal  examination  should  always  be  made,  for  a 
tumiir  can  often  In-  fDund  in  this  way  when  an  external  exaniiniition  h.^s 
failed  lo  ileli-ct  it, 

PnocNosifi. — Without  treidment  flie  jmignosis  is  unfavorable,  though 
there  an'  a  certain  imiiib<T  of  recoveries  liy  s)ionlaiieous  ri'duclion,  or 
mrely  by  sloughing  of  lh<'  inv;iginaleil  purlion  of  (he  intestine,  which  is 
then  passed  by  the  rectum.  If  death  takes  place,  it  usually  occurs  about 
tlie  third  or  roiirth  day,  or  al  any  rale  within  a  week,  after  the  incan'era- 
tion  is  complete.  When  the  iricnrceration  is  not  complete  the  inCanI  may 
live  for  many  weeks,  and  in  older  children  in  rare  instances  the  disease 
may  becuiiie  chronic, 

Theatmknt. — The  treatment  of  hitussusceplion,  wlion  the  diagnnsLs  has 
been  definitely  made,  should  be  immediah-,  as  in  no  other  disea-se  does  a 
delay  result  in  more  serious  consequences.  Fond  and  cathartics  or  laxa- 
tives are  contra-iiidicaled.  If  the  infant  shows  signs  of  collapse,  small 
(|uaLilili<'S  of  bi-andy-and-water  sliouiil  be  given.  In  the  early  hours  of 
tile  alliick  an  attempt  should  bo  made  to  reduce  the  inlussusceplinn  by 
hydrfislalic  pressure.  This  I'an  be  easily  dune  by  having  the  infanl's  bnt- 
tofk's  soiiiewlial  raised  and  inlroducing  waler  under  a  pressure  tif  aboul 
one  nieliv(;lj  feet)  by  means  of  a  fountain  syringe.  The  water  should  be 
lukewarm,  and  shmild  hiivi-  dissolved  in  it  sail  in  Hie  iimporlioii  uf  one 
tea-spoonfiil  til  a  qiiarl.  Tlii'  alidomen  should  be  genlly  niblteil  jil  (he 
same  time.  In  some  coses  this  pmcoditre  results  in  a  reduelion  of  the 
intusBusceplion,  bnl  when  Ihis  is  not  accomplished  an  aiia-sUielic  should 
be  given  and  the  alleinpt  repeated. 

Even  when  inllannnalion  has  not  begun  and  adhesions  have  nol 
formed,  the  pressiin?  of.  the  colunm  of  watiT  may  fail  l<i  reduce  Ihe  inliis- 
susceptioti,  because  the  iiivaginaled  portion  may  be  heni  tin  itself,  so  tliat 
Ihe  hydrostatic  pn'ssua'  increases  Ihe  obstruction  rather  than  relieves  it. 
When  adhesions  have  taken  place  and  when  tliere  is  great  congestion,  as 
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sometimes  occurs  during  the  first  twenty-four  hours  of  the  attack,  hydro- 
static pressure  is  usually  unsuccessful  and  may  be  dangerous.  If  thU 
method  lias  failed,  tlie  infant  should  be  placed  at  once  in  the  hands  of  a 
sturgeon,  as  under  these  circumstances  an  early  laparotomy  will  give  the 
most  favorable  results. 

The  following  case  of  intussusception  illustrates  tiie  importance  of  not 
delaying  operation : 

A  mule  iiifniit,  six  months  old,  nursed  by  its  mother.  a.nd  previously  perfecUjr 
healthy,  afler  u  slight  lo:!^  of  apiielile  for  several  dnys  hfifsa  lo  have  abdominal  paJn  in 
the  iiiorniti)!,  and  in  the  middle  of  the  day  had  a  dischai^c  n(  blood  from  the  rectum 
unmixed  with  f:ecal  matter  or  mucus.  The  bowels  had  l>een  lhon)Ui;hly  moved  on  tbe 
previous  day.  iiml  there  had  l>een  no  tendeiiey  to  constipation.  During  the  afternoon 
there  were  live  or  six  disehan^es  of  blood.  In  the  evening  the  infant  looked  wi^ll  and 
did  not  show  any  signs  of  discomfort  except  occasional  slight  allitcks  of  abdominal  pain 
and  an  indispositioii  to  nurse.  The  rectal  temperature  was  ■t^'  C.  (102.2°  F.).  Aii 
examination  of  the  alidiiinen  externally  and  by  the  reclum  revealed  tiolhiiig  abnormal. 
The  infant  had  a  n-slless  night,  vomited  severul  limes  -ifter  nursing,  and  had  six  dis- 
chaivi'H  of  hhiiHl.  The  lem|)(<rature  was  'iSAi"  C.  (101°  F.),  the  pulse  ViH,  stmng  ttnti 
regular,  and  the  gi'iieral  appeanince  goixl.  Thi?  alidonien  w*as  soft  and  nut  tendtr  on 
pn's^iiin^  Imt  towards  tlie  umbilicus,  under  the  left  costjd  border,  a.  rather  itl-deflned 
cylindrical  tumor  could  be  detected. 

Hydrostatic  pressure  was  employed  to  n'duce  the  intussusception,  but  failed.  The 
surgeon  who  saw  the  infant  on  (he  second  day  decided  to  wait  twenty-four  hours  befure 
performing  lap;irotomy.      On  the  following  day  the  infant  died  suddenly. 

At  the  |iost-mortem  examination  nolhing  abnormal  was  found  except  an  ileo-cfecai 
intussusception.  An  exaniinallon  of  the  invagination  showed  th.tt  the  retained  cEecum 
wat  so  twisled  that  the  lower  ojienin^  w;is  directed  to  one  side  of  the  axis  of  the  intestine, 
and  the  hydrostatic  pressure  from  l)elow  must  have  simply  packed  the  sac  lighter  and 
nmdcred  rvpositirm  more  diflicuit.  The  invagination  involveil  20  cm.  (S  inches)  of  the 
intestine.  The  serous  surfar'es  were  firmly  adhen^iil  Ihrouith  their  whole  extent,  and 
considcnihle  force  wa.i  reiiuin-d  lo  reiluce  the  inv^igination  williont  h'aring  it.  The  re- 
duclioii,  however,  was  sui'cessfully  accomplished,  the  adhesions  giving  way  and  the 
inh'stiiie  being  left  uninjured  and  apparently  heallhy.  This  case  illusfrales  how  neces- 
sary it  is  111  employ  the  most  skilled  sui^jicjd  aid  in  these  cases. 

HERNIA. 

Hernia  is  essentially  a  surgical  disease,  and  has  lieen  di'Si  ribed  in  tlie 
division  on  diseases  of  the  new-born.     Page  2y(). 

FISSURES. 

There  are  a  number  of  lesions  which  occur  about  the  anus  in  infants 
and  young  children  which,  although  somewhat  rare,  should  be  recc^iized 
for  purposes  of  diflerential  diagnosis.  They  are,  however,  so  purely  sur- 
gical ill  their  treatment  that  they  need  only  be  mentioiieu  here. 

One  of  these  conditions  is  that  of  fissure,  which  occurs  cither  at  the 
anus  or  more  commonly  a  little  distance  from  the  orilice.  Pruritus  and 
reflex  urinary  symptoms  ore  common.  Defccalioii  is  often  painful,  and 
constipation  of  the  spasmodic  type  may  thus  result.  A  general  nervous 
irritation  at  times  results  from  fissures  of  the  anus  which  may  seriously 
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inlcrfiTc  wilh  the  nulrilion  of  tlif  child.  Tlic  trealinent  is  cleanliness 
anil  the  applitaliiMi  of  lioraeic  aiid  ointiiiiMit  or  the  stick  of  nitrate  of  sil- 
ver every  two  or  three  days.  If  these  measures  fail,  stretching  of  the 
sphincter  under  ansestliesia  usually  curps  the  disease. 

PROLA.PSE- 

Prolapse  of  tlie  rectum  is  not  micomiiion  In  young  children,  II  is 
usually  produced  by  straining  from  various  causes,  especially  in  L-xIremc 
oimslipation  or  in  diarrhcPA.  The  wall  of  the  rectum  comes  duwu  thrnugh 
Uie  anus,  and  is  easily  recognized  by  the  apjiearance  of  the  mucous  mem- 
brane. The  prolapse  is  ordinarily  transitory,  but  in  the  more  senTe  forms 
the  rectum  remains  down, 

Tf)eatme.\t. — The  treatment  is  to  remove  the  cause,  f'onstipalion 
should  he  relieved  lirsl  by  eueniala  and  then  by  keeping  the  movenienis 
of  the  bowels  semi-liquid  by  means  of  gentle  laxatives.  The  tenesmus  ac- 
companying diarrhiea  may  be  relieved  by  sponging  with  ice-wator  or  by  the 
use  oi'll.dl'j  griinune  (j  grain)  .suppositories  of  cocaine.  The  child  should 
be  kept  hi  beil  for  a  laniiber  of  days,  Ihe  protrusion  beuig  gently  pushed 
ba'k  each  lime  that  it  comos  down.  The  pnjiapse  should  be  n:?duced  wilh 
the  lingers  well  oiled,  the  central  poriion  being  pushed  back  first-  If  the 
parts  are  very  sensitive  the  reduction  Ls  facilitated  by  tlie  application  of  a 
solution  of  cocaine.  After  reposition  it  should  be  kept  hi  place  by  means 
of  a  pad  and  a  T  Itandage.  Under  this  treatuienl  a  laiye  number  of  cases 
recover.  The  moiv  serious  and  hitractable  cases,  however,  should  be 
referred  to  a  surgeon. 

HEMORBHOrOB. 
Heninrrhoids  arc  rarely  mot  within  infancy  nr  early  childhood,  but 
can  occur  and  should  be  treated  by  the  same  methods  as  in  later  life. 

NEW  OROWTHS. 

New  growths  in  the  enteric  Iract  are  very  rare  in  infancy  and  child- 
hood, and  are  mostly  confined  to  the  myxomatous  polypi  of  tlie  rectum. 

Polypus  of  the  rectum  is  more  common  in  early  life  than  at  any  other 
period.  Hemorrhage  from  the  rectum,  when  not  due  locoiisti|hation,  diar- 
rhcea,  or  fissure,  usually  arises  from  polypi.  A  careful  examination  for  this 
growth  should  be  made  when  rectal  bleeding  is  frequent  or  large.  Rectal 
polypi  are  of  various  sizes,  and  may  he  myxolibroniala  or  adenomata  The 
surface  of  the  polypus  is  usually  smooth,  and  the  pedicle  is  often  long  tind 
thin.  The  diagnosis  is  easily  made  by  a  digital  examination.  The  trealineiil 
is  either  to  twist  or  cut  olT  the  polypus.     The  growth  is  not  apt  to  recur. 

INTESTINAL  DISOHAEOES. 

Before  speaking  in  detail  of  the  other  diseases  of  the  intestine,  it  is 
important  to  refer  lo  the  conlenis  of  the  intestine  as  a  whole. 

The  intestinal  contents  should  be  sludied  in  regard  to  their  color, 
consistency,    cumposilion,  odor,  and  amount.     The  changes  which  lake 
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place   in  tlie   intesfinal   contents  are  significant   of  diseased    conditions, 
but  not  necessarily  of  any  especial  disease. 

Color. — The  color  of  the  fsecal  discharges  varies  greatly,  and  it 
would  be  impossible  to  describe  completely  all  the  variations  from  the 
normal  when  there  is  disturbance  of  the  intestinal  contents.  A  nunnber 
of  the  abnormal  colors  more  usually  seen  are  shown  in  Plate  III.,  facing 
page  77. 

The  square  numbered  10  is  what  is  usually  spoken  of  as  clay-colored. 
This  clay  color  may  bo  due  to  a  diniinution  in  the  amount  of  bile  which 
enters  the  intestine,  or  to  undigested  fat.  This  color  is  abnormal,  and  is 
usually  met  with  in  intestuial  diseases  of  a  subacute  or  chronic  type.  It 
does  not  necessarily  indicate  a  serious  condition,  however,  as  even  a  small 
plug  of  mucns  may  interfere  with  the  flow  of  bile  into  the  duodenum. 

Number  17  may  be  simply  a  change  that  has  taken  place  after  the 
feces  have  been  passed,  and  wliich  often  is  not  significant  of  any  especial 
palhoh^cai  condiliim.  It  may,  however,  show  that  the  changes  wliicti 
have  taken  place  in  the  food  during  its  passage  through  the  intestine  have 
nut  been  entirely  normal.  It  is  the  least  hriportaul  of  the  chanties 
which  take  place  in  Ihe  color  of  the  intestinal  contents.  The  colors  in  18 
and  U',  arc  what  may  be  seen  in  a  moiv  serious  dislurlianie  of  the  en- 
teric Irail.  These  colors  may  appear  in  any  of  the  intestinal  diseases 
which  are  accompanied  by  diarrhaa,  but  are  sigriificant  of  no  especial 
diseasf'.  They  are  merely  to  be  considered  pathnlof^'iral  in  contradistine- 
fion  to  the  nonrial  colors  seen  in  .1,  4,  6,  7,  8,  9,  and  the  beginning  ab- 
normal condition  represented  in  17. 

Besides  Ihese  shades  of  green  there  area  great  many  varieties  of  color 
pntdnced  by  the  mixture  of  green,  yellow,  white,  and  hniwn.  These  are 
valuable  merely  as  inslructhig  us  whether  we  are  <lealiiig  with  a  normal 
or  an  aJiuoniiuI  ciin<lilioii  of  the  hitestinal  contents,  and  arc  nut  sig- 
nificant of  any  one  disejisc,  either  functional  or  oi^'juiic.  Much  variety  in 
Ihe  color  also  ari.ses  from  the  admixture  of  blood,  mucus,  and  shreds  of 
meiidimne.  In  this  comiertion  it  is  wt-ll  to  remeiiibcr  thai  Ihe  yellowish- 
vhile  lumps  .seen  in  midigi'sted  faeces  are  ollen  made  up  of  lal  as  well  as 
of  proleid  material. 

The  color  of  tli<r  irdeslinal  conleriis  may  also  he  chaiiged  by  the  ad- 
nuiiistnilion  of  various  dnifjs,  such  as  iron,  which  causes  a  riiori'  or  less 
black  rolor.  liisTJinth  gives  Ihe  colors  whii-h  arc  sei'ii  in  I "2.  ^'■l,  and  14. 
Number  l:i  is  the  color  which  was  produced  by  giving  to  an  infaiil  0.18 
granniie  (ii  grains)  of  bismuih  every  two  hours  for  six  ibises;  number  i:J, 
when  0.24  griuimte  (4  grains)  of  bismuth  was  given  every  two  hours  for 
six  doses;  and  number  14,  when  the  lalter  dose  had  been  omitted  for 
twerdy-four  hours.  The  shu  of  Ihe  dose  and  llie  intervals  between  its 
administration  will  of  course  prodnce  diilerent  shades  of  color. 

When  lln-'  solids  of  the  intestinal  coutenis  are  innch  reduced  in  pro- 
portion to  the  serum,  as  in  cases  of  acute  and  frequent  diarrhoea,  the  dis- 
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charges  bocomo  more  and  more  fluid,  and  sometimes  almost  entirely  losp 
their  color  and  look  like  water. 

Consistency. — In  the  first  year  of  life,  or  while  the  infant  is  liaving 
only  milk  for  ils  food,  the  eorisistenry  of  the  fieeal  discharges  is  inter- 
mediate between  solid  and  fiiiid,  and  the  discliarge,  as  a  rule,  is  smooth 
and  free  from  tumps.  As  Uie  infant  begins  to  fake  other  forms  of  food 
and  a  mi.\ed  diet,  the  fajcal  dischargi^s  gradually  become  more  solid.  The 
consistency  of  the  f«cal  discharge  is  abnormal  when  it  becomes  liquid,  as 
in  diarrhrea,  or  when  it  is  too  solid,  as  in  constipation. 

Composition. — In  addition  lo  the  various  substances  which  make  up  the 
food  which  cnlers  tlic  intestine,  the  f;eeal  discharges  conluiu  bile,  mucus, 
epithelial  remains,  and  numerous  bacteria  of  many  varieties,  In  diseased 
comiitions  they  may  also  contain  certain  morbid  eleiiienls,  such  as  blood, 
pus,  and  membrane.  In  intestinal  diseases  of  both  an  acute  and  a 
chronic  type  the  mucus  may  be  very  largely  increased,  but  it  cannot  be  con- 
sidered to  be  especially  characleristic  of  an  inllammatory  condition,  as  the 
secretion  of  mucus  appaR'iidy  may  be  very  much  increased  in  jjun.'ly 
functional  conditions. 

OuoR. — While  in  the  normal  fiecal  diachaixes  of  infatils  fed  entirely 
on  milk  llie  odor  is  coniparatively  sli^rlil,  11  becmni's  nmcli  stroii^'cr  as 
other  ai'lii'le.s  lit  I'lKid,  eillii-r  of  a  slardiy  nr  <>{  a  proleiil  nalmv,  are  added 
to  it.  When  an  abnormal  condition  exists,  viuious  changes  lake  place,  as 
in  ai.-iii  fernieiilalioii.  in  which  the  odor  is  supposed  lo  be  sour,  and  in 
albinninons  deeomposilion,  in  which  the  odor  Is  supjiosed  lo  be  very  foul, 
but  lliese  distinctions  caiuiot  with  our  pi-esent  knowledge  be  said  lo  be 
delinilely  proved.  Although  these  can  scarcely  a.'5  yet  be  considereil  of 
great  diagnostic  imporiajice,  llicy  arc  sunicJenlly  so  for  us  In  make  use  of 
them  in  tiie  diagnosis  and  treatment  of  intestinal  disease.';.  Thus,  when 
acid  rermeiilatiiiu  is  Sllppused  lo  be  pre'senl,  a  reduction  in  the  pert'eiilagc 
of  the  sugar  is  indicated,  while  wlien  albniiiiiious  decmnpusition  is  sus- 
pected a  redliclion  of  the  pi-oteids  in  the  fund  is  called  for. 

AsiouNT. — In  eslinialing  the  amount  of  the  fiecal  discharges  we  must 
consider  the  total  iimounl  in  twenty-four  lionrB,  and  not  the  large  or  small 
amount  which  may  occur  at  one  mnvi'inent.  The  lolal  amount  in  twenly- 
four  hours  is  of  much  imporlance  in  both  the  acute  and  the  chroiuc  dis- 
eases of  (lie  intesline.  Iti  llie  acute  diseases,  llie  more  rrctpiciil  llie  diar- 
rhoea and  tlie  larger  the  amouul  Uie  greater  is  llie  exliauslion  and  llie 
worse  is  the  prognosis.  In  some  chronic  diseases  the  lolal  amount  of 
fiecjil  dLschai-ges  may  be  very  larve.  In  these  i'a.<es  llic  largi'r  llie  total 
ainounl  the  less  has  been  III''  alworj >t ion  and  llic  worse  is  llie  prognosis, 
for  this  cumliUun  is  an  indication  lliat  tlie  child  is  being  starved  ftom  a 
lack  of  power  lo  absorb  llie  food  which  lias  been  given  lo  iL 

FUNOnONAL. 

Functional  diseasi-s  of  llie  intestine  are  reprcsetiled  by  (n)  inconfinence, 
(i)  constipation,  (c)  nervous  diarrhoia,  and  (<')  indigesUon. 
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INCXDNTDraiNOB  OF  TJBCJBB. 

Incontinence  of  fsBcos  is  a  condition  in  wliich  the  fiucal  movements 
occur  involiinlarily.  This  may  be  due  to  inability  lo  control  the  sphincter 
ani,  or  to  loss  of  power  of  tlie  sphincter  ilsclf.  The  first  class  of  cases, 
due  to  diseast;  or  injury  of  the  spinal  cord,  or  to  absence  of  reflex  sen- 
sation, is  niro.  The  second  class  Is  due  to  an  alonic  condition  of  the 
spliiucter.  Tlie  treatment  of  the  first  class  uf  cases  is  essentially  ttiat  of 
the  disease  in  which  it  occurs.  The  ta'atnient  of  the  second  class  is 
illustrated  in  the  following  cases: 

A  boy,  eleven  years  oM,  much  overworked  at  setiool,  Ijad  been  made  lo  study  a 
number  of  laiiguatres,  and  aliowed  to  take  only  a  verj-  liniiled  amount  of  exercise  in  the 
open  air.  He  I'ompletely  lost  control  of  Ihe  sphincter  ani,  and  became  vL-ry  anieitijc 
and  we;ik.  Nothing  abnormal  was  found  on  a  physical  examination.  Th>!  boy  wa& 
taken  from  school,  mlievcd  entirely  of  his  studies,  anil  kept  in  (be  open  air  most  of 
the  day.  L'ndi'r  this  treatment,  in  addition  to  the  adniiniNtraiion  of  tartrate  of  iron 
and  [K>tassium  and  claret,  he  improved  nipidly,  and  in  two  months  was  entirely  well. 

Anottier  boy.  seven  years  old,  Ciime  lo  the  Cliiliiren's  Hi>spital,  wilh  a  history  of 
incontinence  of  fieces  lasting  over  a  year.  He  illustr;Ued  tlieeornlitionof  inconttneoce 
from  habitual  conKlipalion.  as  the  incontinence  was  found  lo  depend  on  the  strelching 
of  the  recluin  by  impacted  fieces.  The  rectum  was  emptied  by  a  dos<'  of  cTstor  oil  and 
an  enema  each  day.  At  the  end  of  a  week  the  boy  had  ceased  to  huve  involuntary 
fiscal  nuivemenls,  and  has  i'ince  continued  well. 

OONSTTPATION. 

By  constipation  is  meant  a  condition  in  wliiih  Ihe  movements  of  the 
bowels  do  not  take  place  as  often  as  is  normal  for  the  individual,  and  in 
which  Ihe  consistency  is  abnormally  increased.  Conslipation  is  a  symp- 
lom  and  not  a  disease.  It  is  a  relalive  term,  as  whal  would  be  nonnal  in 
one  individual  may  be  abnormal  in  another.  During  the  first  year  of  life 
two  or  tlm^e  daily  dischar^'s  may  be  considered  normal,  iti  the  second 
year  two  di.scharf;es,  and  in  the  third  and  fourlh  years  one  discliarpe  is  the 
usual  number.  The  causes  of  constipalion  are  varied  and,  in  many  cases, 
ruther  obscure.  They  may  be  luechanicat,  but  are  usually  functional,  and 
either  Kpnmnod'w  or  atonic.  As  Ihe  sigmoid  llexure  is  proporlionately 
long  in  infancy,  flexions  may  occur  with  the  result  of  producing  a  me- 
chanical obstruction. 

Spasmodic. — The  spasmodic  cases  are  rare,  but  shnukl  be  recoftnized, 
as  tbey  frequonliy  cause  much  disturbance  of  Ihe  child's  f,'eneral  health. 
They  are  usually  due  to  fissures  about  the  anus  or  to  an  increased  size 
and  consistency  of  the  f*ces,  which,  by  causing  |)aiii  in  defecation,  result 
in  spasmodic  closure  of  the  sphincter. 

Treatment. — The  tn'atment  of  Ihe  xpasmmUc  cases,  wh<'n  Ihe  cause 
is  from  fissure  or,  as  in  some  instances,  from  hemnrrholds,  is  described 
on  iKige  795.  When  an  abnormal  size  or  consistency  of  Ihe  faces  is  pro- 
ducing the  spasm,  the  rectum  should  be  thoroughly  emptied  for  a  number 
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of  days  by  mechanical  "means.  This  may  be  in  the  form  of  onpmata  of 
equal  parls  of  glycerin  and  waliT,  or  in  extreme  cases  by  using  the  finger, 
well  oiled,  to  break  up  and  draw  ont  the  pieces.  The  subsequent  treal- 
menl  woulil  be  the  same  as  described  below  in  Ihe  at<iiiie  I'ases,  Tlie 
size  of  Ihe  fiecal  masses  may  at  times  be  cnnrnious,  and  In  these  cases  a 
mechanical  dilatation  of  the  reclum  may  r'shII.  (ji-ailual  dilatation  fit'  Ihe 
spliinctei"  with  biintrfes  two  or  three  times  a  week  has  i)rfived  a  valuable 
adjunct  (o  the  tivalnient  of  liiese  more  severe  cases,  the  rectum  gradually 
recovering  its  norniaJ  caliber. 

Atonic. — ^The  atonic  is  Ihe  most  eonnnon  form  of  conslipation.  and 
simply  rejiresents  a  sluggish  condition  of  (he  iideslinal  peristalsis.  This 
may  arise  from  weakness  of  the  intestinal  muscles.  A  weakened  condi- 
tion may  i-esult  from  a  child  not  being  langhl  to  have  its  bowels  moved  at 
regidar  limes.  The  lack  of  exercise  which  is  ho  common  in  the  child's 
life  during  the  wiiiler  months  accounts  for  uiany  cases  in  which  during  the 
summer  moiitlis,  when  the  ctiiid  is  out  of  doors  playing  all  day,  the  bowels 
are  no  longer  constipated.  Any  disease  of  a  debililaling  iialure,  as  well 
as  Ihe  indiscriminate  use  of  laxalive  drugs  may  cause  this  weakness  of 
the  intestinal  muscles.  The  most  common  of  all  the  causes,  however,  is 
the  food,  which  is  insulTicienI  in  amount  or  improper  in  quality  fur  Ihe 
digestion  of  the  especial  child.  In  infants  wIid  are  being  fed  exclusively 
on  milk,  a  low  perct^nlage  of  fal  in  (he  milk  seems  in  a  number  of  cases 
to  produce  coiislt|iatioii.  We  have  noticed,  however,  that  when  a  hreasl- 
milk  contains  a  low  percciilage  of  fat  ami  a  high  percentage  of  proleids 
the  ftecal  movements  are  thin  and  watery.  In  some  cases  boiling,  or 
even  pasteurizing,  Ihe  milk  produces  obstinate  constipation,  but  in  many 
cases  no  sucli  condition  is  pruduced.  In  young  children  a  lack  wf  Uie 
proper  amount  and  combinalions  of  vegetables,  meats,  and  fruits  is  a  very 
common  cause  of  constipation. 

Symptuhs. — in  addition  tu  the  usual  symptoms  of  infreipiency  of  defe- 
cation, straining,  and  increased  consistency  of  Ihe  fA"ees,  there  are  otherB 
which  arc'  ollen  overlooked.  There  may  be  general  nrnous  symptoms, 
such  as  frelfulness,  apathy,  iiisonniia,  and  pain  varying  in  its  locality, 
sometimes  being  prominent  in  Ihe  head  and  somelinies  in  Ihe  abdumen. 
It  is  not  unconnnon  lo  find  streaks  of  blood  with  the  fares  when  the 
strain  is  excessive. 

Diagnosis. — The  diagnosis  of  the  condilinn  of  constipation  is  self-evi- 
dent; the  dillicully  arises  in  detecting  Uie  cause  and  hntaling  the  pari  of 
Ihe  inlesline  in  which  the  atonic  condilinn  exists.  When  it  is  the  reilmn 
that  is  chielly  alfecled  Iherc  are.  as  a  rulf,  no  especial  symptoms  which 
cannot  be  relieved  by  the  use  of  eneniata  or  suppositories ;  when  it  is  the 
upper  part  nf  Ihe  small  inti-sljnes  the  symploms  connected  with  intcslinal 
indigestion  aid  us  in  the  dijignosis, 

pRoiJNOSis. — ^As  a  rule,  constipation  can  be  easily  cun-d,  but  some 
cases  are  extremely  intractable  and  last  for  a  nmiilKT  of  years.     In  Ihe 
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mechanical  cases,  as  soon  as  the  intestine  lias  become  more  developed 
and  assumed  the  relative  proportions  found  in  adult  life,  the  constipation 
is  very  apt  to  pass  away  ;  so  in  these  cases  wo  may  grive  a  favorable  prc^- 
nosis. 

Treatmest. — The  treatment  of  the  alonic  oases  is  to  remove,  when 
possible,  the  causes  whirli  have  already  been  cited,  and  to  (rive  the  proper 
treatment  tii  the  disease  from  which  Iheconslipalion  has  resulted.  Regu- 
lar habits  as  to  tjie  movement  of  the  bowels,  excnisp,  and  meals  are  very 
important. 

l>Ui. — Reliance  should  Ik^  place<l  on  the  ri^ulalion  of  the  diet,  rather 
than  on  dru(^,  which  should,  as  a  rule,  be  looked  upon  as  of  only  tempo- 
rary use.  When  the  infant  is  being  fed  on  moditit-d  milk,  we  should  re- 
member that  a  variation  in  the  percentage  of  the  su^^ar,  as  well  as  of  the 
fat,  may  produce  constipation  in  certain  individuals.  During  the  iirst  year 
the  percentages  to  bo  oblained  as  soon  as  possible  are : 

Fut  4.00 

MuKMr 7.00 

Trciiricls :>.{I0  t<i  2.50 

During  till'  second  year  whole  cow's  milk,  wilh  llie  iiddlliori  of  cream, 
should  he  given.  Tt  is  often  ailvisable  lo  n'ducc  llie  aitioiint  of  cereals 
and  hicrcase  (lie  amount  and  variety  of  vegetables  and  trulls.  Of  the 
'atter,  baked  apples,  orange-juice,  stewed  prunes,  and  lipe  (x^elies  are 
especially  indicalod.  Broths  and  meat-juices  should  also  be  given,  and  as 
the  child  grows  older,  somelimes  at  two  years,  butter,  and  at  two  and  a 
half  years  meat,  should  be  added  to  the  diet,  llol  or  cold  water  pven 
before  breakfasl,  either  with  or  without  orange-juice,  is  oileii  ellicacious. 
Massiige  of  Hie  alidonieii  in  certain  casis  of  obstinate  cunslipaliun  has  been 
a  nmsl  successful  form  of  Ircatment.  Sup|iositorics  of  either  gluten  or 
glycerin  an'  espei-iiilly  ellicacifius  when  tlie  ri-cUmi  is  rhielly  ut  fault. 
I::nemala,  either  of  si)a|jsuds  ami  water  or  equal  ])arts  nf  glycerin  and 
water,  ai-e  very  useful  iti  temporarily  i-emoving  the  .syni]jlijms  until  the 
mon^  radical  form  of  treatment  by  the  ri-gulution  of  the  diet  is  thoroughly 
established. 

Drnyn. — When  ilrugs  arc  iiidicati^d,  puiyatives  and,  as  a  rule,  laxatives 
should  he  given  but  sparingly,  and  only  with  the  idea  of  givijig  lempo- 
lary  relief.  In  older  children,  cascam  can  be  given,  either  in  the  form  of 
the  elixir,  ■'5.75  to  7.-J0  c.c.  (1  lo  2  drachins).  or  Ihe  fluid  t'xtracf,  0.]8  to 
0,3  <-.c.  (.'t  to  5  minhns).  Nux  vomica,  acconling  t<»  Uie  Jige  of  the  child,  is 
especially  valuable  in  the  form  of  Ihe  tincture,  0.12  to  (1.24  c.c.  (2  to  4 
minims).  For  young  infants  Ihe  milk  of  magnesia,  \MX  to  :J.7.')  c.c.  (1  to 
1  drachm),  or  olive  oil,  ;i.7.5  c.c.  (I  drachm),  or])hosiihale  of  soda,  0.12  c.c. 
^2  grains),  should  be  given.  All  these  drugs  should  be  given  in  as  small 
doses  and  as  seldom  as  is  suflicicnt  to  produce  a  satlslactory  result,  and 
should  be  omitted  as  soon  as  possible. 
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ACUTE  NERVOUS  DIARKHCEA. 

In  certain  infants  and  children  whose  nervous  syslom  is  easily  affected 
exag^rated  peristalsis  causing  diarrtio^a  may  arise  from  a  nnniher  of 
causes  without  any  known  lesions,  fever,  or  gastric  disease.  Among  tliese 
causes  may  be  tiled  lical,  cold,  and  fright.  In  like  manner  in  tlicse 
individuals  foreign  bodies,  food  or  otherwise,  may  by  simple  reflex  irri- 
tation cause  such  a  nervous  disturbance  as  to  produce  diarrluca.  In  these 
cases  either  the  small  or  the  lai^e  intestine,  or  both,  may  be  affected, 
and,  so  far  as  we  know,  the  mucous  membrane  is  eillier  normal  or 
simply  hjiieriBmic.  There  is  more  or  less  serous  exudation.  These 
cases  are  rare  in  comparison  with  the  other  forms  of  diarrhrea,  such 
as  tliose  which  are  caused  by  bacteria,  and  in  them  intestinal  indigestion, 
intestinal  decomposition  and  intestinal  inflammation  are  not  present  pri- 
marily. 

Symptoms, — The  symptoms  of  nervous  diarrhea  are  very  apt  to  appear 
suddenly.  There  is  usually  abdominal  pain,  not,  as  a  rule,  of  great  inten- 
sity. At  first  there  are  two  or  three  rather  liquid  yellowish-brown  dis- 
charges occurring  at  intervals  of  perhaps  one-half  or  one  hour,  and  often 
accompanied  by  considerable  flatus.  There  is  a  cert;iin  mnount  of  rest- 
lessness, pallor,  and  exhaustion.  Vomiting  is  usually  not  present  and  is 
rarely  excessive.  The  temperature,  as  a  rule,  is  not  raised,  or  is  raised 
very  slightly.  The  pulse  is  rather  weak  and  somewJiat  accelerated.  The 
number  of  the  discharges  may  be  eight,  ten,  or  twelve  in  the  Iwenly-four 
hours,  and  these  soon  become  watery  and  of  a  ligtiler  color.  The  char- 
acteristic symptoms  of  a  typical  case  are  loose  nioveraenls  of  normal 
color  and  odor,  without  abnormal  constituents.  These  symptoms,  unless 
they  are  exa^erated  by  improper  food  or  by  bad  treatment,  usually  dis- 
appear in  a  few  days. 

Treatment. — The  treatment  is  essentially  to  remove  the  cause.  If  the 
cause  is  atmospheric,  a  change  in  clinialc  is  desirable.  If  undigested  food 
is  causing  intestinal  irritation,  a  dose  of  castor  oil,  3.75-7.-'>0  grammes 
(drachma  1  to  2),  or  calomel,  .006  gramme  (tV  grain),  every  hour  for  ten 
doses,  may  be  given,  but  as  a  rule  this  is  not  necessary.  The  cliild 
should  be  kept  in  bed.  Food  should  be  witliheld  for  some  hours. 
AIUt  the  cause  has  been  removed,  the  tn-atment  should  be  to  ponlml  llu; 
peristalsis  and  the  pain.  For  this  purpose  a  few  drops  of  tinrlnrK  opii 
camphoi-ala  and  hot  applications  to  tlio  abdomen  are  indicated.  If  there 
is  a  tendency  for  the  diarrhwa  to  continue,  the  subnilrate  of  bismuth  may 
be  given,  and  in  some  cases  when  there  are  signs  of  exhaustion  a  stimu- 
lant may  be  needed.  In  the  cases  in  which  the  excessive  peristalsis  seems 
to  be  prolonged  by  weakness,  brandy  in  small  doses  is  more  useful  than 
astringents  or  opium.  For  several  days  the  diet  shoTiid  be  simply  milk 
heated  for  twenty  minutes  at  75"  C.  (167°  F.),  and  containing  ten  per 
cent,  of  lime-water.  These  nen-ons  diarrlnt-as,  csperially  in  hot  weather, 
should  never  be  allowed  to  continue,  as  Uiey  render  the  intesliiie  vulner^ 
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able  to  the  more  serious  diseases  caused  by  micro-organisms,  which  may 
at  any  moment  gain  an  entrance  in  this  way.  Care  should  be  exercised 
to  see  that  the  child  is  not  overheated  from  too  many  clothes. 

lUtutrative  Cfue.—JA.  P.  was  four  months  old,  nnd  breast-fed.  Two  days  pre- 
viousl;  he  began  to  have  loose  movemenls.  He  had  avpraged  ahoul  seven  movements 
in  Iwenly-four  hours.  The  movements  were  loose,  yellow,  normal  odor,  no  murus 
no  curds,  no  blood.  He  vomited  once.  There  was  no  loss  of  weight.  Examination 
was  negative  and  the  temperature  was  normal.  He  relumed  two  days  later.  Mother 
said  the  diarhuia  had  ceased  at  once,  and  that  the  child  was  jierfectly  well, 

OHRONIO  NERVOUS  DIABRHCEA. 
In  the  chronic  form  of  nervous  functional  intestinal  disturbance  either 
the  small  or  the  lai^e  intestine  may  be  affected,  and  the  condition  of  the 
mucous  membrane,  so  far  as  we  know,  is  either  normal  or  hypenemic. 
The  causes  are  the  same  as  in  the  acute  form.  This  class  of  cases  is  not 
especially  common,  as  they  are  merely  a  prolongation  of  the  symptoms 
which  we  have  already  sufficiently  described  in  speaking  of  the  acute  cases. 
The  treatment  of  those  cases  is  essentially  with  slimulants  and  care  of  the 
general  health. 

TUBUIiAB. 

in  addition  to  these  more  common  intestinal  affeclions  of  nervous 
or^in  is  one  that  is  called  lubular.  This  disease  is  so  rare  before  the  age 
of  puberty  that  it  need  only  be  alluded  to.  It  is  a  condition  of  the 
mucous  membrane  of  any  part  of  the  intestine  in  which  an  exudation  of 
mucus  takes  place  in  such  a  way  that  masses  closely  simulating  a  mem- 
brane may  occur  on  the  surface.  When  discharged  through  the  rectum 
they  are  sometimes  found  to  have  formed  a  cast  of  the  intestine.  Tiiese, 
masses  are  moslly  made  up  of  mucus,  and  may  occur  in  shreds  of  greater 
or  less  extent,  as  well  as  in  the  tubular  form.  The  disease  is  supposed 
to  be  of  nervous  origin. 

Symptoms. — The  symptoms  are  pain,  tenderness,  and  tenesmus.  The 
temperature  is  usually  normal. 

Prognosis, — ^The  prc^nosis,  as  a  rule  is  good,  although  in  some  cases 
the  disease  may  be  much  prolonged. 

Treatment. — The  treatment  is  to  be  directed  towards  the  iniprovemenl 
of  the  general  health  and  the  nervous  condition,  (he  local  treatment  being 
simply  symptomatic. 

INDiaESnON. 

Disturbances  arising  from  intestinal  indigestion,  although  in  most  cases 
having  their  or^jin  in  the  duodenum,  seem  also  in  quite  a  number  of  cases 
to  be  located  in  the  intesline  beyond  the  duodenum. 

These  cases  vary  in  their  symptoms  with  the  individual  and  according 
to  the  part  of  the  intestine  whkh  is  most  involved.    In  one  set  of  cases 


• 


^^^^^^■^  DISEASES   OF  THE   INTESTINE.  80.1 

llie  region  of  the  duodenum  seems  lo  be  most  affected,  while  in  another 
Uie  irritation  is  probably  below  the  duodenum. 

ACUTE   DUODEMAL  INDIGESnON. 

This  condition  is  wry  rare  in  infaney,  and  usually  occurs  in  middle 
and  later  childhood.  In  these  cases,  in  addition  to  the  increased  peristalsis 
and  evidence  of  undigested  food,  there  are  frequently  IcIltus  and  voiniling 
of  bile,  indicating  that  there  is  irritation  in  the  duodenum.  In  addition 
to  these  symptoms  there  may  be  headache  and  excessive  nausea.  The 
icterus  is  usually  slight  in  degree,  but  often  is  marked  and  is  noticeable  in 
the  conjunctiviB  and  in  the  urine,  Plate  III,  (facing  page  77),  No.  11, 
shows  the  slahung  of  bile  on  the  napkin  from  the  urine  of  an  infantduring 
an  acute  attack  of  indigestion  involving  the  duodenum  and  accompanied 
by  icterns.  The  temperature  in  these  cases  is  usually  slightly  raised  for  a 
few  days  and  then  becomes  subnormal.  In  a  certain  number  of  cases 
the  ffecal  discharges  become  clay-colored.  This  color  is  often  produced 
mechanically,  as  has  already  been  e.\plained. 

Prognoses. — Although  the  syni]itoms  in  these  acute  attacks  may  often 
appear  quite  serious,  the  prognosis  is  always  good.  In  some  individuals 
they  are  liable  to  recur  even  when  the  diet  and  the  general  health  are  well 
attended  lo. 

Treatment. — In  the  treatment  of  this  class  of  duodenal  disturbances 
we  must  consider  that  tlie  fats  in  the  food  are  in  all  probability  especially 
liable  to  proloTig  the  disease  by  not  being  properly  digested  so  long  as  the 
function  of  the  duodenum  is  involved.  We  should,  therefore,  hi  tivutiiig 
these  cases,  lessen  the  amount  of  fat  given  in  the  food.  We  have  found 
that  the  treatment  which  most  speedily  shortens  the  attack  is  (I)  total 
restriction  from  food  for  twelve  hours,  with  the  admitiislration  of  small 
quantities  of  cold,  slerili/.ed  water  if  the  thirst  is  excessive,  and  (2)  the 
administration  of  small  quantities  of  milk  niodilied  as  in  the  following 
prescription : 

Prebcojitios  47. 

Fat ,.  0.00 

Sugar 4,00 

rnileiita 3.01} 

Liiue-wBter , ...  lO.UO 

The  mixture  to  be  healed  to  75°  C.  (Hi7°  F.)  for  twenty  minutes  ;  from 
120  to  240  c.c.  (from  4  In  8  iMinces),  according  hi  the  age,  to  be  given 
every  three  hours.  In  some  cases  also  the  diet  of  pruteids  may  be  varied 
by  giving  expressed  beef-juice  or  solutions  of  white  of  egg. 

Under  this  treatment  the  icterus  usually  jKisses  away  in  a  few  days, 
and  the  child  can  then  soon  be  given  its  ordinary  food. 

CHBONIO  DUODENAL  INDIQESTION, 
The  clironic  form  of  riinrlinnal  inlcslinal  indigeslion  plays  an  iinpnrtanl 
part  in  the  intesluial  disease,  especially  when  it  is  located  in  the  diiodiMium. 
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Chronic  indii;esliori  of  (lie  iluodenuiii  consiilulos  a  disease  of  itself,  and  is 
one  of  the  most  dilTiciilt  lo  cure.  It  has  nstially  been  spoken  of  under 
the  names  of  chronic  gastritis,  duodenal  fatarrh,  and  mucous  disease. 
We  at  |jrosent,  however,  have  no  proof  that  catarrhal  or  any  other 
palhoioftical  lesions  of  the  mucous  nierjibram-  are  prpBcnt  in  Ihi-se  t-ases, 
and  the  weight  of  evidence  is  in  ftivor  of  the  view  that  the  disease  is 
purely  functional. 

Etiolocy. — The  etiology  of  chronic  duodenal  indigestion  is  in  many 
cases  obscure,  but  in  a  larRc  ntniii)tT  of  cases  it  is  produced  by  the  con- 
tinned  administration  of  food  which  is  not  adajitcd  to  the  age  or  digestive 
capacity  of  tht.^  cliild.  It  is  at  lijiies  met  with  as  a  sequela  of  sohit>  ex- 
hausting disease,  such  as  typhoid  fever,  pneumonia,  pertussis,  or  one  of 
the  acute  exanthemata.  It  very  rarely  occurs  in  early  infancy,  being  com- 
monly met  with  during  the  middle  and  later  periods  of  childhood. 

SiMPTOMs. — The  symptoms  arc  at  first  somewhat  varied.  The  disease 
may  be  preceded  by  a  number  of  attacks  of  gastro-enteric  indigestion  of  a 
subacute  character,  A  tendency  to  nausea  and  voiniting  extending  over 
a  niniiber  of  months  may  sometimes  precede  the  full  development  nf  the 
disease.  The  gastric  dislurlmnce,  however,  is  not  marked,  and  is  proba- 
bly a  reflex  condilion  depending  upon  the  functional  disturbance  of  the 
duodenum.  At  first  the  fa-cal  dischar'ges  show  men.'Iy  Ihe  various  clian^rcs 
which  occur  in  ortiinary  indigestion,  sometimes  manifesting  a  tendency  to 
diairhn^a  and  snmelirnes  to  conslipation.  The  color  of  the  di.schnr^L's  al 
tliis  early  period  is  nol  signilicaiit  of  anything  iieyoiid  onhnary  indigi-stiun, 
and  is  usually  a  mixture  of  yellow,  white,  and  green.  As  the  disease 
progresses,  certain  chanicleristic  symptoms  ari.=e  and  definitely  mark  ils 
presence.  Mucus  begins  lo  appear  in  the  fiecal  disrhai^s.  and  soon  be- 
comes quite  large  in  amount.  II  may  occur  in  shreds  or  masses  of  con- 
siderable size,  and  is  somi.-limes  found  covering  hard  tnmps  of  fieces. 

With  IhLs  hy|iersecretion  of  mucus,  which  is  not  noccs.sarily  an  indi- 
cation of  an  infiammatory  condition,  llie  child  bt^ns  lo  be  fretful,  to  be 
wakeful  al  night,  lo  grind  ils  teeth,  and  to  lose  in  weight.  Tlie  skin  bt-- 
comes  dry,  and  there  is  usually  a  coexisting  follicular  pharyngitis  which 
causes  a  short,  dry  cough.  The  child  gels  tireil  easily,  ami  eoniptiuns  of 
pain  in  the  epigastrium  afler  eating.  The  abdomen  is  ajil  to  be  distended 
and  lyinpanilie.  There  are  frequently  fronlal  headache,  a  coated  tongue, 
and  a  ili.«agreeal)le  odor  to  the  Invalh.  The  lifcal  niovemciils  now  ht-giii 
to  become  clay-colored,  and  the  skin  to  assume  a  sallow  tint,  mtli  al  llnius 
a  slight  amount  of  icterus.  Sometimes  an  exacerbation  of  all  the  syfnp- 
tonis  lakes  jilace,  resulting  in  an  acute  attack  of  indigestion.  These 
symptoms,  varying  in  intensity,  and  sometimes  ceasing  to  he  prominent 
for  days  or  weeks,  usually  continue  for  months,  and  in  intractable  cases 
may  last  for  years.  The  temperature  in  this  disease  is  usually  normal, 
sometimes  subnormal,  but  may  of  course,  when  an  exacerbation  occurs, 
be  somewhat  raised.     The  pulse  is  usually  moderately  slow.     Sometimes 


DISEASES   OF   THE   INTESTINE. 


805 


a  siibaciile  I'orin  of  broiicliial  i/atairh  acuoiii|iariit's  the  disease,  but  it  does 
not  appear  to  be  a  part  of  it.  Tlie  appetite  varies,  is  olleii  unnalurally 
great,  and  there  is  someHni£-s  a  craving  for  large  quantities  of  sugar. 

DiAfi.N'oftii^. — AVlieTi  all  llie  synipfuins  are  pre.senl,  the  diatiiosis  of 
chronic  iluodenal  indigestion  is  not  dJlTicult.  The  appearance  of  the  diiid 
is  characteristic.  Its  eyes  are  dull  and  heavy  ;  its  skin  is  dry  and  harsh 
and  sonietiidcs  sli^iitly  irii.'ric,  while  the  loss  of  tlesh,  the  distended  and 
lynipauitii'  iibdonieri,  anil  the  coatfil  ti)ii;;UL'are  mure  marked  than  in  any 
otlier  disease.  When,  in  addition  to  this  picture,  an  examination  of  the 
ffecal  discliar^os  shows  them  to  be  clay-colorud  and  to  contain  a  large 
anmunt  of  mucus,  Ihe  diagnosis  is  quite  ovideTit.  TIr-  disease  which  is 
most  connnonly  mistaken  fur  chronic  duodenal  indigi'stJou  is  pulmonary 
tuberculosis.  The  short,  dry  cough,  the  emaciation,  and  in  some  cases 
the  bronchial  catarrh,  ollen  make  parents  and  physician  fear  that  this 
serious  disease  is  present.  If,  however,  Ihe  entiiv  liLstory  of  the  ease  is 
studied  carefully,  pulmonary  tuberculosis  can  soon  be  eUminaled. 

Proi]nosb. — The  prognosis  of  chronic  duodenal  iTidigestion  is  in  most 
eases  good.  Even  in  tliose  cases  wiiich  last  for  a  period  of  years  the 
heallii  is  usually  entirely  restored.  When,  however,  the  disease  has 
lasli.'d  for  a  long  lime,  and  Ihe  child  is  in  a  very  debilitated  condition,  the 
prognosis  becomes  more  serious. 

Treatment. — The  tnatment  of  this  disease  is  essentially  by  diet,  aiid 
not  by  druffs.  Such  articles  nl"  food  shnnid  be  given  as  will  be  chiefly 
digested  by  Uie  stomach  and  will  not  tax  Ihe  duodenal  digestion.  This  of 
course  indicates  a  proleid  diet,  and  contra-indieates  Ihe  administration  of 
Ihe  usual  peri'entages  of  starches,  sugars,  and  fats.  In  order  not  to  lax 
the  disturbed  duodenum  by  overloading  it  ui  ils  weak  condition,  small 
amounts  of  food  at  shorter  intervals  than  usual  are  found  to  produce  a 
better  result  than  the  regular  three  or  four  daily  meals.  The  diet  which 
we  have  found  most  valuable  in  treating  these  cases  is  a  milk  so  modilied 
as  to  have  a  low  percentage  of  sugar  and  fat,  a  high  percentage  of  proteids, 
and  ten  or  tifleen  per  cent,  of  lime-water.  In  many  of  the  cases  of  chronic 
duodenal  indigestion  in  infatds  under  one  year  it  is  not  possible  to  give 
high  proteids.  The  percenlage  i>f  proteiils  must  then  he  reduced  to  a 
minimum  and  gradually  increased  as  Ihe  conditions  improve.  Peiitoni7.a- 
Uon  of  these  weak  luodificaliotis  or  the  administration  of  extract  of  pan- 
creas in  the  strongly  alkaline  mixtures  are  ollen  of  considerable  value  in 
the  management  of  these  cases.  Soups  of  various  kinds,  and  meat,  can 
also  be  given  older  children,  and  the  crust  of  bread  in  limited  quantity. 
A  valuable  adjuvant  to  this  treatment,  as  a  irnid  astringent  and  stinnilanl, 
is  a  small  amount  of  claret,  preferably  given  in  seltzer  water.  The 
meals  should  be  five  in  the  twenty-four  hours.  It  is  exceedingly  difficult 
in  most  cases  to  keep  the  child  on  this  diet,  but  if  it  is  rigorously  enforced 
the  duration  of  the  disease  will  be  decidedly  shortened.  As  the  epigastric 
pain  and  tlie  amount  of  mucus  in  the  discharges  grow  less,  the  diet  may 
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be  somewhat  varied  by  giving  fish  and  eggs,  and  the  percentage  of  lime- 
water  in  the  milk  may  be  reduced  to  five.  As  relapses  occur  very  easily, 
however,  it  is  generally  best  to  continue  with  this  rigid  diet  until  the  faecal 
dischai^es  have  become  normal  in  color  and  have  nol  shown  the  presence 
of  mucus  for  a  number  of  weeks.  In  mild  cases  when  there  is  much 
constipation,  small  doses  of  calomel,  or  any  mild  laxative,  are  indicated. 
Podophyllin  can  also  be  given,  as  in  this  prescription  (Prescription  48) : 

Pr^k:r[Itkik  48. 
Metric.  A/nrtliecary^ 

R    Podophyllin 006       B     Poilophyllin gr.  i  ; 

Alcohol 3  75  Alcohol g  i. 

M.  M. 

Sig. — From  3  to  5  drotw,  according  to  the  age  of  the  t-hilil,  in  the  morning  and  evea- 
ing,  le§Bening  the  dose  if  it  causes  more  than  two  diacharg«fl  daily. 

When  there  is  a  tendency  to  diarrhcea,  bismuth  is  valuable.  See  pages 
811  and  812. 

Tincture  of  nnx  vomica  freely  diluted  in  water  and  given  in  doses  of  a 
few  drops  before  each  meal  seems  in  some  cases  to  bo  of  value,  especially 
aflor  the  function  of  digestion  has  shown  signs  of  improvement. 

The  remainder  of  the  treatment  is  essentially  symptomatic,  and  if  tlie 
children  are  weak  and  ansemic  tartrate  of  iron  and  potassium  can  bo  given. 
See  page  893. 

During  the  whole  course  of  this  disease  cod-liver  oil  is  <<mtra-indicated, 
but  when  the  disease  has  been  cured  and  the  child  is  kfl  weak  and  emaci- 
ated it  may  in  some  cases  be  beneficial.  Its  admmistration,  however, 
should  always  be  carefully  supervised,  as  if  may  caiisi-  a  relapse.  The 
specially  restricted  diet  should  be  continued  for  some  Mine  afler  the  charac- 
teristic symptoms  of  the  disease  have  disappeared,  or  relapses  will  occur. 

The  following  cnae  is  illustriitivc  of  chronic  indiRi'stion  of  the  iliiodcnum.  A  girl 
six  ypum  olit  and  hciillhy  al  hirlh.  vfaa  nursed  until  she  w.is  thirU'cn  niimths  old. 
During  her  tii-st  )*car  Rhe  had  an  attack  of  hronchitis.  Prcviiiii^  tn  lliis  allack  she  had 
never  had  any  iiilestiiial  disliirliance.  Her  alidoiiioii  \\':if  always  nttlier  |iromincnt. 
From  her  earliest  infancy  she  had  been  a  nervous  I'liild.  had  not  sli>|d  well,  had  t-ilfced 
much  ill  her  sleep,  and  liad  occasionally  walked  in  her  sleep.  During'  the  first  six 
months  of  the  disease  the  symptoms  were  chiefly  loss  in  weigh!  ami  ninjrli.  She  then 
had  an  attack  char.icterized  by  vomiting  for  twenty-four  hours,  followed  by  anorexia, 
fever,  languor,  and  apathy  ;  the  bowels  became  conslipafed,  the  skin  irteric,  the  urine 
dark'<-olored,  and  the  fec.il  movements  light-colored.  Hhe  had  an  intense  craving  for 
Bugar,  and  ate  all  that  she  eould  lay  her  hands  on.  so  thai  she  bad  (o  be  watched  very 
closely  to  preveiil  her  satisfying  this  morbid  appetite.  Her  appelih>  fur  other  articles 
of  food  was  poor.  The  abdomen  was  distended  ami  tympanitic,  and  the  tongue 
coaled.  The  breath  had  a  disagreeable  odor,  and  there  was  loss  of  (lesh.  There  was 
a  follicular  pharyngitis,  which  evidently  caused  the  cough. 

The  child  was  placed  on  the  following  diet.  Her  first  meal  was  milk  so  modified 
as  to  contain  fat  2,  sugar  4,  proteids  3,  lime-water  10.  With  this  meal  she  was 
allowed  to  have  a  small  amount  of  the  crust  of  French  bread.     The  second  meal  con- 
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sisled  nf  brolh  and  Hie  crusl  of  French  lireml.  ami  one  ounce  of  I'laret  in  hair  a  luiii- 
bier  of  selUer  waler.  The  thinl  iiiea!  cdnsihh'ii  tif  mciil.  the  criisl  of  French  hreaJ, 
cliirel,  anil  seltzer  ivator  ;  the  fnurlh,  of  soup,  (he  ernsl  of  French  I'ceail,  clnrel,  ;iiid 
seltzer  waler  ;  the  fifth  of  the  modified  niillc  ami  tlu'  orusl  of  French  bread.  Before 
each  meiil  three  drops  oriinrture  ofnux  voinicit  were  admin islered. 

This  diet  iviis  cari'ied  out  vigorously  for  one  week.  At  (he  end  of  thai  lime  the 
rhild  looked  niuch  l>elU'r,  Ihe  urine  was  Hear,  the  fietal  luovenienla  began  lu  ri-siirue 
a  more  natural  color,  the  miieus  in  the  disotiiiri^es  was  very  mucti  lessHned,  and  the 
abdoinpn  was  not  so  nmcii  dislt^ndod.  The  tongue  wat  less  coaled,  aiid  the  coiiiih 
hail  almost  disappeared.  II  was  also  found  that  the  craving  for  su^'ar  had  (nuch  dp- 
creased.  The  diet  was  then  sliyhlly  increased  in  variety.  At  Ihe  end  of  a  month  the 
child  h.id  recovered  entirely,  and  some  weeks  later  an  ordinary  diet  al  Ihe  usual  Umea 
was  given  lo  her. 

INTESTINAL  INBIGESTION. 

Allliout,'h  tliLTo  is  oflen  no  marked  line  to  bo  drawn  between  disturb- 
ances of  digestion  vvtiich  opciir  in  different  parts  of  the  Intestine,  yet 
clinieally  a  distinction  can  be  made  often  enougli  to  separate  for  purposes 
of  classification  llic  iluodonal  fonii  jtist  spoken  of  from  tliose  eases  in  wliidi 
tlie  indiyeslion  seems  to  be  located  below  the  duodenum  and  whicli  for 
want  of  a  belter  name  may  be  called  infeslinai.  There  seems  also  to  be  a 
clinical  difference  In  these  cases  according;  lo  whether  the  indigestion  shows 
tlie  presence  of  undigested  food  alone  or  is  accompanied  by  evidence  of 
baelerial  action,  as  shown  by  signs  of  fermentation.  Both  forms,  however, 
niei^e  so  closely  tiiat  tliey  must  clinically  be  considen-d  as  representing 
two  types  of  the  same  class.  The  first  type,  wliicli  depends  principally 
upon  the  action  of  tlie  intestinal  secretions  on  tlie  food,  may  be  designated 
(lejii-irni  secretion,  the  oilier  fermenlatian.  Both  types  may  be  acute  or 
clironic. 

Deficient  Secretion. — By  deficient  secretion  we  mean  that  the  intestinal 
secretions  arc  not  sullkient  either  in  qiunlity  or  quality  to  digest  Uie  food. 
The  secretions  may  be  normal  and  the  food  excessive,  or  the  secretions 
may  be  del'icient  awd  the  food  normal.  The  result  is  practically  tlie  same, 
the  disturbance  between  the  intestinal  secrelions  and  ils  conleids  pro- 
ducing indigeslion.  In  these  cases,  however,  abnormal  fermentation  does 
not  play  a  prominent  part. 

Heal  as  an  etiological  factor  is  very  important  in  both  these  types 
of  indigestion,  by  producing  functional  disturbance  of  the  chgeslion  with 
consequent  hiterference  with  the  metabolism.  Under  these  conditions  tlie 
undigested  food  acls  as  an  irritant  and  is  the  cause  of  the  diarrhoea.  la 
typical  cases  of  this  class  there  are  no  lesions  in  the  intestines. 

Symptoms. — As  the  symptoms  of  inlestinal  indigestion  depend  upon 
the  degree  of  the  deficiency  of  secrelion,  Ihe  onset  of  the  diarrhcea  may 
be  gradual  or  suilden. 

Abdominal  pain  and  vomiting  may  or  may  not  be  present.  When 
present  they  usually  precede  the  diarrhtta.  The  inovemenis  are  loose, 
rattier  lai^e  in  amount,  vary  sis  lo  twelve  in  Uie  twenty-four  hours,  and 
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are  usually  free  from  much  odor.  The  color  is  a  mixture  of  yellow,  brown, 
and  white,  the  latter  caused  by  the  presence  of  curds  of  various  sizes. 
There  may  also  be  a  light  greenish  color,  but  the  deeper  shades  of  green 
are  not  common  as  in  the  fermenlal  type.  There  may  or  may  not  be  a 
small  amount  of  mucus.  Blood  is  seldom  preseni,  and,  as  a  rule,  only 
appears  after  the  attack  has  lasted  for  some  time,  an  important  point  of 
distinction  from  the  infectious  cases  in  which  the  blood  appears  early  in 
tlie  attack.  The  temperature,  as  a  rule,  is  normal  or  only  slightly  raised, 
and  is  of  brief  duration.  As  a  rule,  there  is  a  moderate  loss  of  weight. 
This  class  of  cases  has  in  ils  symptoms  so  much  in  common  with  the 
fermenlal  type  thai  its  remaining  etiology  and  symptomatology  can  be 
described  with  the  latter. 

Prognosis. — The  prognosis  when  the  case  is  properly  treated  is  good. 

Treatment. — The  treatment  is  the  same  as  will  be  described  for  the 
ferracntal  type  of  intestinal  indigestion. 

Fermentation. — The  type  of  intestinal  indigestion  in  which  fermentation 
plays  a  prominent  role  represents  the  most  severe  class  of  the  non-infec- 
tious forms  of  diarrhnea,  and  in  combination  witti  the  previous  type  (that 
of  deficient  secretion)  is  by  far  the  most  common  of  all  cases  of  diarrhoea. 
In  its  typical  form  it  is  characterized  by  the  symptoms  of  indigestion  just 
described  with  the  addition  of  markedly  green  discharges  of  foul  odor,  and 
by  toxic  symptoms  caused  by  the  absorption  of  toxines,  developed  by  bac- 
teria whicli  are  leading  a  saprophytic  existence  in  the  intestine.  This  class 
of  cases  is  on  the  boundary-line  between  the  non-infectious  and  infectious 
diseases  of  the  intestine.  In  all  cases  it  cannot  be  differentiated  from  the 
infectious  form,  but  in  the  great  majority  of  cases  it  probably  depends 
upon  abnormal  fermentation  and  had  therefore  at  present  better  be  con- 
sidered as  non-infectious.  In  typical  cases  of  this  class  although  there  may 
be  a  hyperaemic  condition  of  the  mucous  membrane  from  irritation,  the 
disturbance  is  functional  and  there  are  no  lesions. 

Etiologt. — Impure  or  improper  foods,  bad  hygienic  siirrouiuiings,  pro- 
longed hot  weather,  or  anything  which  inhU)its  the  process  of  digestion, 
afford  an  opportunity  for  the  increased  devolopnient  of  the  3>acleria  always 
present  in  the  intesline  and  for  fermentation  of  the  intestinal  cuntents.  It 
should  be  noted  that  the  clinical  manifestations  of  these  cases  of  fermenlal 
diarrhcea  show  no  essential  differences  whether  they  occur  in  the  winter  or 
summer  months.  They  are  more  common  in  the  summer  and  autumn 
because  of  greater  prevalence  of  the  exciting  causes  at  that  lime. 

While  it  must  be  admitted  that  in  many  cases  the  source  of  baclerial 
infection  is  from  infected  food  from  without,  yet  as  Dunn  has  shown  by 
his  study  of  over  six  hundred  cases  in  the  summer  of  lliO-"i,  heat  in  itself 
must  be  a  very  prominent  etiologic  factor  in  producing  bacterial  action 
within  the  intestine.  Exactly  how  the  heat  acts  is  theoretical.  It  is  plau- 
sible to  suppose  that  the  increased  and  prolonged  heat  either  through  dis- 
turbance of  the  nervous  or  circulatory  system,  or  of  bolh  diminishes  the 
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secrelion  of  the  digestive  fluids.  Curds  arc  therefore  not  properly  digested 
and  brolien  up,  and  thus  sulHcient  irritation  arises  to  produce  diarrhrra. 
Ttie  secretion  of  fluids  known  to  be  antiseptic,  or  at  least *to  inhibil  bac- 
terial development  is  diminished,  thus  allowing  opportunity  for  increased 
development  of  the  bacteria  Miiich  are  always  in  llie  intestine,  aiul  pro- 
ducing the  feniieiital  cases  of  diarrli<i?a, 

Symptoms, — The  onset  may  be  subacute,  with  lilUe  or  no  fever  and 
without  voniiling,  or  it  may  be  acute  and  accompanied  by  a  high  tempera- 
ture and  active  vomiling.  After  a  variable  period  of  general  discomfort  and 
restlessness,  diarrhoea  sets  in.  The  onset  of  femiental  diarrhoea  is  so  often 
{■haracteriiied  by  the  toxic  symptoms  of  sudden  rise  of  temperature,  followed 
after  a  day  or  so  by  a  normal  temperalure,  that  when  we  meet  with  tliis 
occnrrence  we  arc  usually  justified  in  eliminating  true  infection  of  the  walls 
of  the  inti'stines  as  a  cause  of  the  diarrhtea.  In  some  cases  the  diarrhcea, 
although  accompanied  by  much  prostration  and  various  nervous  disturb- 
ances, disappears  afier  a  few  days ;  in  olhei^,  especially  in  Die  warm 
weather,  it  may  last  for  a  number  of  months,  and  eventually  develop  into 
an  infectious  type. 

In  fernienlal  diarrhoea  the  color  of  the  discharges  is  commonly  some 
shade  of  green  or  greenish  yellow,  and  the  odor  is  oHen  very  offensive, 
sometimes  being  excessively  sour  in  which  case  it  is  su]iposed  to  arise 
from  acid  fermentation,  and  at  other  times  extremely  foul  indicating  albu- 
minous decomposition.  The  dischai^es  are  generally  accompanied  by 
considerable  pain  and  a  large  amount  of  gas.  They  usually  are  large  in 
amount,  and  according  to  the  severity  of  the  case  vary  in  number  from 
twelve  to  twenty,  there  is  usually  a  considerable  amount  of  mucus  present. 
The  symptoms  are  oflen  so  severe  that  the  disease  lias  a  serious  aspect, 
but  in  a  considerable  nnmber  of  cases  after  the  intestine  has  been  thor- 
oughly emptied  the  temperature  falls  and  the  nervous  symploms  subside. 
In  some  of  the  more  severe  cases  certain  special  symptoms  become  so 
prominent  as  to  produce  almost  dilTerent  types  of  the  disease.  The  most 
important  of  these  are  excessive  vomiling,  conlinuous  hyperpyrexia,  and 
extreme  restlessness  with  insomnia.  There  is  usually  rapid  and  great  loss 
of  weight.  In  cases  which  are  not  prolonged  by  fresh  irrilation  or  by 
unwise  treatment  recovery  oflen  takes  place  quite  rapidly.  According  to 
Morse,  albuminuria  occurs  in  about  fifteen  per  cent,  of  all  cases.  Casts, 
usually  hyaline  arid  fiTje  granular,  occur  m  about  sixly  per  cent,  of  the 
cases  of  albuminuria.  The  renal  condition  m  tliese  cases  is  a  degenerative 
one,  and  not  a  true  nephritis. 

DiALiSOsis. — When  the  altack  is  subacute,  with  slow  onset,  wilhoul 
vomiling,  and  wilh  infrequent  discharges,  the  diagnosis  is  notdillicutl,  but 
is  lo  be  made  from  the  nervous  diarrhita,  which  can  usually  be  excluded 
by  the  presence  of  fever,  the  character  of  the  movements  and  by  its  more 
prolonged  and  serious  symptoms.  When,  however,  the  onset  is  acule  and 
is  accompanied  by  vomiting,  the  diagnosis  must  often  be  held  in  abeyance, 
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as  the  symptoms  of  liigti  temperature,  vomiting,  and  omrrlKea  may  d? 
present  in  infants  and  young  cliildrtn  in  the  initial  stage  uf  a  number  of 
acute  diseases.     The  disease  from  wliich  it  is  especially  to  be   differen- 
tiated is  cholera  infantum.       In  fernienlal   diarrhcea  the  prostration  is 
much  less,  and  the  temperature  after  the   early  hours  of  the  attack  is 
much  lower.      Tlie  serous  discharges  aiid  the  continuous  vomiting  \vhich 
soon  arise  in  cholera  infantum  are  quite  different  from  the  greenish  dis- 
charges and  the  less  frequent  vomiting  whteh  oeeur  in  ferniental  diarrlioja. 
We  must  remember,  however,  tliat  cholera  infantum  and  the  acute  intes- 
tinal diseases  caused  by  infection  with  special  bacteria  are  usually  pre- 
ceded for  a  number  of  days  by  this  fermental  form  of  diarrhosa,  and  that 
the  special  niiero-organisms  which   produce  tlie  former  disease  gain  an 
entrance  for  themselves  and  their  toxincs  by  means  of  the  abnormal 
intestinal  conditions  produced  by  the  fermenlal  changes.     The  difTerential 
diagnosis  from  infectiims  diarrhiEa  is  considered  under  tliat  disease,  on 
page  818.    It  is  also  well  to  remember  that  gastro-enteric  symplonis  are 
nileii  so  pronounced  during  the  early  daj's  of  a  pneumonia  that  they  may 
mask  the  presence  of  that  disease. 

Prognosis. — In  previously  healthy  children  the  prognosis  of  fernienlal 
diarrhu-'a  is  good.  It  depends,  however,  upon  the  amount  of  resistance  to 
these  processes  which  tlie  individual  possesses  and  upon  the  vulnerability 
of  the  individual  to  tlie  other  bacteria  which  may  at  any  time  complicate 
the  disease  by  the  development  of  an  infectious  diairhcea.  The  cases  of 
infantile  alrophy  are  especially  liable  to  die  when  attacked  by  tliis  as  well 
as  by  any  other  form  of  intestinal  disturbance.  In  these  cases  it  seems  as 
though  the  Infant  were  totally  unable  to  resist  even  a  slight  amount  of 
toxic  absorplion.  The  prognosis,  Iherel'ore,  when  an  already  debilitated 
child,  or  one  with  infantile  atrophy,  is  attacked  by  fermental  diarrhoea 
must  always  be  guarded.  It  also  depends  upon  how  soon  and  in  what  way 
the  disease  is  treated.    The  renal  complicalions  do  not  alter  Ihe  prognosis. 

Prophylaxis. — Much  can  be  done  at  all  seasons  of  the  year  to  pre- 
vent the  occurrence  of  diarrhoea,  but  prophylaxis  is  of  the  utmost  im- 
portance in  warm  weather.  Tiie  children  should  be  protected  by  proper 
clothing  from  extremes  of  heat  and  cold,  and  from  dampness.  They 
should,  if  possible,  be  taken  away  from  crowded  or  unclean  districts  in 
cities  and  towns  during  the  hot  weather,  and  have  the  advantages  of  fresh 
country  or  sea  air  and  good  hygienic  surroundings.  Both  the  quality  and 
the  quantity  of  the  food  should  be  carefully  regulated,  care  being  taken 
not  to  give  too  much  food,  as  the  depression  due  to  heat  weakens  the 
digestive  function.  In  very  hot  weather  an  extra  amount  of  water  should 
be  allowed  and  the  solid  food  somewhat  diminished  in  amount.  As  milk 
is  the  most  common  source  of  infection  in  the  diarrhceal  diseases,  and  as 
bacteria  multiply  more  rapidly  as  the  weather  becomes  warmer,  it  is  espe- 
cially important  to  have  the  milk  fresh  and  slerile  during  the  summer 
months.     It  must  be  understood  that  not  only  bacteria  but  also  their 
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toxines,  wIiicH  are  nol  rlustroyt'd  by  pasteurization  nr  slerilizalion,  may 
produce  most  serious  results.  Unbooked  frails  ami  food  arc  ronlra-iiidi- 
cated  in  very  hot  weather,  and  especial  attention  shonid  be  paid  to  any 
sliglit  indisposition  wtiich  may  arisi',  as  it  may  render  the  child  more 
vulnerable  to  the  various  causes  of  diarrha-a. 

Treatment. — Until  our  knowledge  of  the  specific  infection  of  the  intes- 
tine has  been  sutricienlly  advanced  so  that  we  can  give  to  each  disease  its 
specific  treatnicnl,  we  should  practically  carry  out  certain  general  prin- 
ciples in  combating  the  symptoms  of  alt  of  them.  These  principles  are : 
(1)  to  combat  the  nervous  symptoms  ;  (2)  to  dislodge  the  bacteria,  if  sup- 
posed to  be  present,  as  cpiickly  as  possible,  by  laxatives  and  irrigation  ;  (3) 
not  to  inlroduce  into  the  gastro-enteric  tract  for  twelve  to  twenty-four 
hours  food  which  may  prove  a  favorable  culture-ground  for  the  bacteria; 
(4)  to  give  at  the  end  of  this  period  of  starvation  a  very  weak,  slrongly 
alkaline,  sterilized  modified  milk,  with  fats  of  from  1  to  2  per  cent.,  sugar 
from  5  to  (i  per  cent.,  and  proteids  of  from  .25  to  ,50  per  cent. ;  (5)  to  intro- 
duce such  drugs  into  the  gastro-enteric  tract  as  may,  by  their  anti-fermen- 
lalive  and  germicidal  powers,  diminish  the  action  of  or  destroy  the  bacteria. 
This  last  rule  is,  however,  very  difficult  to  carry  out.  Subnilrate  of  bismuth 
fe  the  most  useful  drug  which  we  know  of.  We  know  that  it  reaches  the 
part  of  the  enteric  tract  which  is  generally  most  affected  in  enteric  dis- 
turbances characterized  by  fermentation.  Fig.  1(J4  shows  the  intestine  of 
an  iiifani,  given  to  us  by  Dr.  Holl,  to  illitslnito  this  point,  to  whom  bisnnith 
had  been  given,  and  in  whom  at  the  autopsy  the  bismuth  was  found  thickly 
coaling  the  mucous  membrane  of  the  small  intestine,  and  also  appearing 
in  the  lai^e  inlesline.  It  is,  however,  questionable  wheliicr  in  any  case 
ttie  attempt  to  kill  the  bacteria  by  the  inlernal  ad  minis  [ration  of  drugs  has 
been  successful.  Preparations,  such  as  salol,  which  are  known  to  be 
broken  up  into  their  carbolic  acid  components  on  reaching  the  intestine, 
cannot  with  safely  be  given  to  the  infant  in  doses  lai^e  enough  to  kill  the 
bacleria,  for  in  such  do.se.s  there  may  be  serious  rosulls  from  poisoning. 

The  first  indication  in  the  treatment  of  acute  intestinal  iiid^estion  is  to 
remove  at  once  the  source  of  the  disturbance  by  thoroughly  emptying  the 
intestine.  When  the  vomiting  is  excessive  it  is  someliines  necessary  to 
wash  out  the  stomach,  but,  as  a  rule,  this  procedure  is  not  indicated.  A 
dose  ofcaslor  oil,  one  drachm  forinfanls  under  one  year,  and  two  drachms 
for  older  children,  is  Ihe  best  iiiiliat  treatment.  When  the  stomach  is  so 
sensitive  tliat  it  docs  not  seem  advisable  to  give  castor  oil,  O.OG  to  0.12 
gramme  (1  or  2  grains)  of  calomel  can  be  given  in  divided  doses.  In  the 
more  severe  cases,  when  the  stools  arc  very  foul  and  contain  much  mucus 
and  when  there  is  a  tendency  to  a  prolongation  of  the  acute  symptoms, 
irrigalion  of  the  inlesline  with  hot  salt  solution  once  or  Iwice  a  day  for 
several  days  is  indicated.  Food  should  be  wilhheld  for  a  number  of 
hoiu^, — at  least  half  a  day,  if  possible.  Stimulants  are  indicated  when 
there  is  much  prostration.    The  only  other  drug  which  in  our  experience 
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seems  to  be  needed  is  bismuth  subnitrate,  which  should  be  given  in  large 
doses  until  the  disease  has  run  its  nourse  and  tlie  diarrlura  has  ceased. 
The  auiount  of  bismuth  in  the  severe  cases  should  be  from  four  to  eight 
grammes  (sixty  to  one  hundred  and  twenty  grains)  in  twenly-fnnr  liours. 
The  milk  of  bismuth  makes  a  very  excellent  preparation  io  use  as  it  may 
be  put  directly  into  the  milk  witliout  detection  by  the  infant.  One  draohm 
is  equivalent  to  five  grains  of  bismuth  subnilrate. 

Miik  can  in  most  cases  be  given  after  the  (irst  twelve  to  twenty-four 
hours  if  it  is  properly  modified.  It  should  contain  from  ten  to  lidecn  per 
cent,  of  lime-water,  and  at  first  should  have  the  percentages  of  all  its  ele- 
ments considerably  reduced.  The  milk  which  is  used  for  this  purpose 
must  bo  fresh,  since  it  is  not  suiTicient  to  steriline  it,  as  the  toxic  products 
of  bacteria  may  still  be  present  in  it  and  thus  add  fresh  irrihition  to  that 
which  has  already  been  produced  by  (he  fermentation.  In  many  cases  it 
is  impossible  to  delermine  what  special  form  of  fermentation  is  present. 
When  add  fermentation  appears  to  be  prominent,  the  milk  should  be  so 
modified  as  to  contain  a  low  percentage  of  sugar,  while  when  albuminous 
decomposilion  with  its  excessively  foul  odor  is  met  with,  and  in  fact  in  all 
cases  of  dtarrbcea,  the  proteids  should  be  reduced  to  the  minimum. 

When  breasl-milk  or  fresh  modified  cow's  milk  cannot  be  obtained. 
weak  animal  brolhs,  sui'h  as  those  made  I'roni  niullon,  (hicken,  or  beef,  can 
be  used,  but  they  are  distinctly  inferior  to  a  weak  modified  milk,  which  if 
sterile  Io  begin  willi  and  free  from  the  producls  of  bacterial  growlh,  fur- 
nishes the  best  source  of  food.  Opium  is  almost  invarialily  contra-indicated 
in  these  cases,  and  serious  results  may  arise  from  its  administration.  The 
peristalsis  whicti  occurs  as  the  result  of  fermental  irritation  is  a  con- 
servalive  process  of  nature,  intended  to  cirry  away  the  morbid  products 
which  have  resulted  from  the  fcrnientation.  Under  these  conditions  Hie 
administration  of  opium  prevents  the  elimination  of  the  poison  from  the 
intestine  and  allows  it  to  remain  and  produce  slill  further  irritation,  or  to 
be  absorbed  and  give  rise  to  still  graver  septic  symptoms.  Towards  the 
end  of  the  attack,  when  the  intestine  has  been  thoroughly  emptied,  small 
doses  of  opium  in  the  form  of  tinclura  opii  camphorata  may  be  used  with 
caution  In  diminish  \iiun  and  to  control  the  excessive  peristalsis  which  may 
result  from  nervous  exhaustion  after  the  disease  has  run  its  course.  In 
these  cases,  however, slimulanls  are  more  valuable  than  opium.  Extreme 
and  continuous  hyperpyrexia  should  be  trealed  by  bathing  in  water  heated 
to  32°  C.  (90°  F.)  and  gradually  reduced  Io  25.5"  C.  (80°  F.).  Excessive 
restlessness  is  to  be  treated  with  bromide  of  soda  in  doses  of  0.12  to 
0.6  gramme  (2  to  10  graius).  In  some  cases  subcutaueous  injections  of 
morphia,  beginning  with  0.0006  [iramme  (i-Jd  grain),  are  uidicated. 


OHRONIO   mrBSTINAL  rNDIOESTIOS. 

In  both  types  of  intestinal  indigestion  the  acute  symptoms  may  pass 
off,  but  tlie  intestinal  disturbance  may  be  prolonged  for  weeks  and  even 
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monlhs.  This  especially  occurs  in  childron  wlioge  vilality  has  already 
been  lowerfd  and  whnse  recuperative  power  has  been  lessened  by  some 
previous  disease,  such  as  rhachitis,  syphilis,  chronic  broncho-pneumonia, 
and  general  tuberculosis.  Improper  trealmenl  diii-iofi;  tlie  acufe  allack  or 
the  conlinuous  administration  of  improper  food,  undue  e-xposure  from 
improper  clothing  and  bad  hygienic  surroimdings  may  produce  this  con- 
dition. 

Tliis  class  of  cases  is  a  very  large  one,  and  one  wlucii  increases  greatly 
the  mortality,  especially  during  the  first  year  of  life. 

Pathological  Asato.mv. — In  matry  cases  the  post-mortem  shows  no 
demonstrable  lesions.  In  other  cases  various  types  of  ileo-colilis  have 
been  found.  Lesions  are  certainly  more  common  in  the  chronic  than  in 
the  acute  forms  of  intestinal  indigestion. 

It  has  not  yet  been  definitely  determined  whether  such  lesions  are  due 
to  the  prolonged  irritation  of  intestinal  indigestion  alone  or  whether  there 
may  not  have  been  an  infection  which  has  escaped  clinical  recognition, 

PiiouNosis, — If  this  chronic  condition  is  present  in  one  of  the  systemic 
diseases  just  mentioned  the  prognosis  is  bad  ;  if  it  follinvs  an  acute  attacit 
occurring  in  a  previously  healthy  individual  it  is  serious  but  is  fairly  good 
if  properly  treated  and  not  subjected  to  long  and  continuous  spells  of  hot 
weather. 

Symptoms. — These  cases  arc  characterized  by  their  chronic  course,  by 
the  irregularity  of  the  intestinal  discharges,  wliii'h  at  times  are  normal,  and 
present  when  abnormal  the  most  varied  ai)pearanco5. 

As  a  rule,  ttieso  infants  do  not  gain  in  weight  regularly  or  normally  and 
usually  show  a  progressive  loss.  They  become  aniEmic.  The  skin  is  apt 
to  be  dry.  The  temperature  may  from  time  to  time  show  a  slight  tem- 
porary elevation  but  is  usually  normal  or  subnormal.  The  infants  are 
fretful,  do  not  sleep  well  and  present  the  picture  of  moderate  and  some- 
times severe  malnutrition. 

Treatment. — The  tivatnient  of  chronic  intestinal  indigestion  is  usually 
diflicult.  The  very  fact  that  such  a  condition  is  present  presupposes  tliat 
either  the  infant  lias  been  or  is  sulTering  from  some  unusually  serious  dis- 
ease and  that  in  spite  of  previous  treat  nieid,  whet!  ut  by  diet  or  drugs,  there 
has  resulted  a  great  deterioration  of  the  patienl's  recuperative  power.  If 
possible,  it  is  in  most  cases  wise  to  provide  good  human  breast-milk  at 
once.  Where  this  is  not  possible  or  fails  each  individual  should  be  studied 
and  treated  with  various  modiliealions  of  milk  according  to  its  especial 
need.  No  especial  percentages  of  the  individual  elements  of  the  milk  are 
known  to  suit  these  cases.  It  is  well  to  start  with  low  percentages  and  to 
try  various  combinations  of  these  percentages  following  the  general  indica- 
tions of  percentage  feeding.  II  is  often  found  that  whey  mixtures  are 
valuable  and  they  should  be  tried  first  before  using  the  whole  proteid. 
Peptonization  of  the  modified  milk  is  a  very  valuable  adjunct  in  many 
cases.     Complete  peptonization  is  usually  not  needed,  the  partial  pepto-  , 
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nization  by  adding  the  peptonizing  powder  lo  the  food  wtien  it  is  being 
warmed  Tor  administration  often  being  sufficient.  Some  physicians  of 
experience  believe  that  milk  should  be  withheld  for  a  short  time,  substi- 
tuting in  its  place,  while  of  egg,  beef-juice,  or  barley-water  with  sugar 
added.  This  in  our  experience  is  seldom  successful  where  careful  and 
exact  modification  of  milk  has  failed. 

This  class  of  cases  is,  ho\v<'ver,  so  difficult  to  control  that  a  variety  of 
treatments  which  includes  the  experience  of  many  physicians  should 
nnhesitalingly  he  tried.  Although  in  certain  cases  Hie  employment  of  irriga- 
tion and  of  bismuth  is  required,  yet,  as  a  rule,  they  are  not  indicated.  In  a 
great  majority  of  cases  drugs  are  not  useful,  but  laxatives  are  occasionally 
necessary.  Fresh  air,  sun-light,  good  hygienic  surroundings  and  often 
change  of  climate  or  from  inland  districts  to  the  sea-shore  arc  important 
factors  in  the  treatment. 

When  a  child  in  the  warm  weather  has  once  had  an  attack  of  fermental 
diarrh(Pa  it  is  very  apt  to  have  a  number  of  attacks  if  It  is  not  guarded.  Its 
diet,  therefore,  should  be  carefully  regulated  for  a  considerable  period,  and 
if  possible  it  should  be  taken  to  the  sea-shore  or  the  country  until  the 
return  of  cool  weather. 

As  especial  illustrations  of  the  greai  varicly  of  feniienlal  dkuThc»;as 
which  are  liable  tu  be  met  with  in  warm  weather  the  following  cases  niay 
be  taken  as  examples : 

A  child  three  years  nld  and  perfectly  well  wn-s  attickeil  suddi-rily  with  abcloiiiiniLl 
pain,  nausi'it,  pallor,  and  prDstralion.  He  vinciiled  once  or  twiie  and  was  found  io 
have  H  temperature  of  40°  C.  (104°  K.).  Within  a  fi-vv  hours  lie  Iii'itan  to  have  fre- 
quent fatal  dejcclions  of  sour  odor,  lessened  consistency,  inoderate  amount,  and  a 
pei;iihar  daik  i?reen  color  (Plate  III.,  No.  18,  facing  paijc  7").  This  trrefn  is  one  of 
the  irLore  coriimcm  colors  met  with  in  fermental  diarrlura.  At  tirst  Ihi'  disi-hargew  lonk 
plaei'  every  Iionr.  urid  later  every  three  or  four  hours.  After  tin-  (ir^t  Uvenly-four  hours 
the  ti'iiipi'ralure  liecaiiie  normal  and  in  three  or  four  days  the  diarrho'a  ceased  entirely. 

The  next  case  was  lli;it  of  .in  infant  thirteen  iiLonlhs  old.  On  entering  the  hos- 
pilal  it  HNLs  much  eniaciated  and  had  a  sli),'hl  diarrho-a.  caused  a|ipareiitly  liy  improper 
fiHHl.  Il.s  tenipi'ralure  was  only  slightly  raiseil.  On  cxaiiiiriln^'  11  nolliinir  else  abnor- 
mal was  detected.  The  diarrhiea  Wiis  infrequent  and  was  nol  ai'companied  hy  Mny 
other  especial  symptoms.  II  soon  bejian  to  imprr)ve,  ijaiiicd  in  wi'ii;lii,  and  had  a  Her- 
nial lemtH'i'ature.  After  It  had  lieen  in  (he  hospital  one  wci-k  it  .suddenly  hei^.in  to 
have  diarrlnea  characterized  by  laryi'  frcc|nenl  discharges  of  lessened  consistency,  of 
foul  O'lor,  and  of  ilie  color  which  is  sei'U  in  Vlalc  III..  \o,  l!l,  I'acini.'  ))a^'e  77,  which 
is  a  mixlure  of  yellow  and  light  and  dark  green.  Tlu'  discharge  seemed  IVoni  itx  foul 
odor  lo  lie  all  illustrallon  of  wifat  is  ealled  alliuminons  ileci>iii[)osiHoli.  These  colors 
are,  hi>Wever,  only  relative  anil  are  not  diatinostic.  In  lliis  :>cnt>'  athiik  iln'  teni|H!r»- 
tuiv  was  raised  at  liisl  but  soon  fell  to  a  little  above  normal.  Tlif  infani  l<isl  greatly  In 
weight,  became  exireinely  emaciated,  and  looked  as  if  it  would  die.  Thi'  skin  oflen 
liecame  cold,  and  the  prostration  was  extreme.  These  syni|iln]iis  conlinued  for  three 
or  four  day*,  and  the  number  of  the  discharges  in  the  tweidy-four  hmirs  varied  from 
seven  to  ten.  The  symptoms  gradually  became  less  severe  and  Hie  diarrliOM  abated. 
Later  the  diarrhiea  stopped  entirely,  and  the  infant  gained  rapidly  in  weight  and 
Htrenjfth. 
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in.  Infectious, — By  infectious  diseases  of  the  intestine  we  mean  a 
condition  in  which  there  is  a  true  infection  of  the  tissues  by  bacteria. 
Ttiese  infections  may  prculuce  such  clefinile  diseases  as  proctitis,  ap|jendi- 
citis  and  fislulce  or  that  large  class  of  diarrhctal  diseases  wliich  constitute 
the  most  important  and  serious  conditions  affecting  Hio  gastro-onteric  tract 

As  the  source  of  infection  in  tliis  latter  class  varies  greatly  and  as  there 
is  neither  a  delinite  morbid  anatomy,  or  a  constant  symptomatology  corre- 
sponding to  till.'  infection  by  a  special  organism,  we  i[se  for  the  present  the 
name  of  the  constant  and  most  prominent  symptom,  diarrhcea,  and  speak 
of  Ibis  group  of  intestinal  diseiises  as  infectious  diarrha'a. 

INFECTIOUS  DIABRHCKA. 

Pathological  Anatomy. — The  great  number  of  lymph-nodules  and  the 
abundance  of  the  lympliatic  plexuses  are  the  principal  anatomical  condi- 
tions whicli  influence  the  pathology  of  tlic  enteric  tract  in  early  life. 

TJie  general  pathological  anatomy  of  the  gaslro-enteric  tract  of  infancy 
and  early  childhood  is  essentially  that  of  the  ileum  and  colon.  In  lliose 
cases  in  which  the  more  severe  lesions  are  present  the  stress  of  the  lesion 
is  usually  in  IIlc  lower  ileum  and  the  colon,  and  very  frequently  in  the 
colon  only.  For  this  reason  the  terms  ileo-colitis  and  colitis  seem  more 
descriptive  tlian  ileo-enteritis  and  enteritis.  The  pseudo-nii'nibrane  is  uflen 
extensive,  but  sloughing  and  perforalion  are  exceedingly  rare  in  younjr 
children.  The  lesions  in  infectious  diarrhica  are  sometimes  imperceptible 
(o  the  naked  eye  or  they  may  represent  all  forms  of  ileo-colilis  whether 
catarrhal,  ulcerative,  or  membranous.  Every  degree  of  these  lesions  may, 
so  far  as  we  can  determine,  arise  from  any  one  or  any  gmup  of  the  known 
infecting  organisms.  Any  one  of  them  may  cause  violent  and  serious 
symptoms  without  a  corresponding  severity  of  the  lesions.  Serious  lesions 
may  be  present  and  yet  the  symptoms  may  not  be  correspondingly  severe. 
Marked  diarrh<Ea  may  exist  during  life  and  no  lesions  be  present  at  the 
autopsy.  Serious  lesions  may  exist  and  yet  no  blood  appear  in  the  dejec- 
tions. Blood  may  appear  in  the  dejections,  and  yet  no  serious  lesion 
exLsl,  Uie  hemorriiage  being  only  temporary,  and  comparable  to  epislaxis. 
The  intestinal  discharges  are,  therefore,  often  very  misleading. 

The  following  plates  illustrate  certain  lesions  wliich  have  been  found  in 
cases  of  infectious  diarrinra. 

The  clinical  histories  of  these  cases  were  Very  ini]»erl'ecl.  Tlie  necessary 
data  for  diagnosis  being  often  oniilted.  In  general,  Uiey  were  couipatiblt- 
with  the  description  of  infections  diarrhu'a,  hut  in  many  instances  sliowed 
a  remarkal>le  lack  of  correspondence  willi  Ihe  post-mortem  lindiiigs. 

The  first  specimen  (Fig.  I'io)  is  a  portion  of  the  colon  of  an  inlani 
which  shows  liyperplasia  of  the  lyrnph-follicles. 

The  lesion  is  quite  marked  and  simulates  closely  the  hyperplasia  of 
Peyer's  patches  whicti  is  commonly  seen  in  lyphoid  fever. 

The  next  specimen  (Fig.  Ifif!)  was  found  at  the  anto[)sy  of  a  Hltle  girl, 
Ihreu  years  old. 
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Thi!  lesions  were  rhiofly  in  thi-  iipp^r  pnrl  (iftlje  colon,  and  c<ji«i»t«i  of  a  gm.ni 
iiiiii-ukernlive  follicular  infliunmiition.  The  liyjHTiilasia  of  p|.»r'H  n«ir]iM  ■■) 
extrenie. 

The  following  JnttjresUnjt  sjii'olni.'iis  of  k-sioiis  nf  rolilis  oc<ruriTtl  in  tlir 
liuspiUil  service  of  Dr.  iVorlliru|j,  ami  aro  now  jirL-sorvi-d  in  (he  Mustum 
of  Iho  Coiki^e  of  Physicians  and  Siiiyeons,  New  York. 

Fig.  1137  shows  an  acute  catarrhal  follicular  irinitmiiialioii  wilhuut 
tllreralioii. 


The  Binnll  iiilrstine  i-tmliiiTied  n  Inrifo  ninniiiit  iif  Miicli  miicu<(.  The  sulilarr  fiilli^ 
cles  were  eiiliirgi-il,  rilhc-r  iimr'  in  the  iipjicr  Ihiril  nf  tlie  itilcflUiip.  IVyfr's  unldm 
wiTe  mnrkeiily  sivvilleii,  Hint  n  Trv/  siilitnry  follii-li's  appeiirej  to  Iih  iilrfni1<-il  'I'bt 
mraeiileric  lyiii|iU-||rlaiid»  wrc  f  iiliii^eil.  The  miitnQS  niemlirane  of  the  i^tlnn  wm 
swulkii ;  tliu  rolliclua  were  enlarged  and  aomewhal  iii^mented,  1ml  not  ulncratnl 

FiH.  ii!r>. 


A 


ajpcrplanln  ol  Hit  lj-in|ili-tcill[eles.    Warren  Miuoma,  Hurvarfl  UnjTtislty. 


Fig.  lUfi  shows  aiiollier  i»orlioii  of  tlic  colon  laken  from  the  same  iii.„.„., 

The  solil/iry  follicles  are  very  nuirli  enlai^eii,  and  in  Pcyt-r's  palches  1 
which  are  in  Ihe  middle  of  ITie  specimen,  the  hyperplasia  is  of  a  very! 
higli  degree. 

Figs.  1611  and  ]7(t  illustrate  mif-rnscopic  sections  of  this  form  of 
folhcular  uillaninialion.  The  foniicr  showed  the  great  eiilait'i-mcnt  uf 
the  lymph-follicles ;  ihe  latter  showed  the  inllanied  eimdilion  of  tlio 
mucous  membrane  as  well  a^  the  enlarged  lynipli-rollick-s. 

The  next  specimen  iJ-\.  171)  was  laketi  from  an  infaiil,  sixteen 
months  old. 

The  autopif,  mnde  byXorthnip,  gave  the  fulloiving  results  :  etnalt  iDU-eliiie  showed 

much  BWplling  and  congeslinn  of  Payer's  p(vteh''!i.  hiil  iin  uli-eriilinn.  The  ciilun  showed 
extensive  follicular  ulcerations.  In  thesmatl  InteslineHnd  the  colon  were  found  masses 
of  strings  of  ([reenisti  mucus  ;  no  blood. 


The  next  specimen  (Fig.  172)  was  taken  from  a  female  inl'anl,  three 
months  old. 


Kill.  h\n. 


Non-ulvcriillve  rolUmilar  InOuiamaUim.    Miaple  liyptnibulu  <>r  I/mpli-filJlFitK 
Fenmle,  3  !'o4rt  ulil.    Warren  Museum,  Harrartl  rnivenitj-.    (Punv  ila.) 


OoUtla  MUfUlnrls  ntin-ulii'roitVB.    Male,  2  jenn.  nW,    Miwnio  uf  Ihc  Cullpjje  of  Phyricluia 
■ud  Surgeon*,  New  Vork.    iPn^  SIfi.) 


Pro.  1»«. 


Cutllli  riilllL'Ularli  nuu-ulcurativn.    iPbi!cbI(S.) 


Flit.  lr,n. 


lyiQ[jli-lMiiei:  Mus.,  iiiiiM.'U'i  FciL,  (ollldes     (Phhb  MM 


Fill.  170. 


Mill'.  HenL.  mULiHU  metalitiitui :  Fi>l„  .'oIlli'l<«:  Siitimiii'.,  6iiUmu<raui  Uwue  ;  Mus.,  iautit>le. 

(Page  ein.) 
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ne»«otiUs  nlfH^mlivK  fnllli^ulnrl*.     Infnii',  l«  lar.nUui-lii.     MuM^m  if  i)i?  CiiltegviiT  r)i)i«lcluu 
anil  Surgronit.  New  Vorlt    {Ptge  "Ift.'i 


AcQl*  ulditsllvi;  I'ulandiil  Doltiia,    Ffmnlc.  3  moiiOu  old.    Miwum  of  the  C'ullege  of  PliyslcUli* 
and  SuFHeont.  New  York.    tPiiHe  HIU.  j 


Flu.  173. 


InBuninatlDD  d  foUlclea  and  eutr>)UUilliig  pArUor  i^olon.    The  prucesa  h>u  gnneoa  tonecrotla.    reowte, 
SmoQthBDld-    WiiTTiim  tfluenm,  HArv&riJ  I'Dlvcr^ily.     iPnjfc  iU.7.) 
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The  nulopsy  was  mude  by  Norlhrup.  iind  showeil  the  frillowinp  lesions :  llie  iiiacous 
nembrane  of  Ihe  ileum  w;is  swollen,  and  the  lyiiiph-fulliclps  wre  enlarged,  but  not 
biceraled.  The  report  of  ttie  examination  of  Ihw  colon  was  (is  folloivs:  numerous 
fleers,  some  round  and  some  irregular  in  shape  ;  an  increased  pniducHon  of  muuus  ; 
1  profuse  growlh  of  fonnetlive  tissue  belweeii  the  tubules,  with  disappearance  of  the 
tulmles  ;  iiecrojiis  of  the  new  tissue  so  as  lo  form  ulcers  ;  thu  siililiiry  follicles  Hwollen. 
but  not  coiicenii-d  in  (he  furoiatinn  of  uloerw,  whieh  were  simply  necrotic.  No  anm-liie 
found.  The  proci'^s  viixs  one  which  would  ordinarily  come  under  the  head  of  acute 
catarrhal  colitis. 


The  next  specimen  (Fig.  173)  was  taken  from  an  infant,  three  muntlis 
bid,  in  the  hospital  under  the  care  of  Dr.  Holt. 


I 

^H  The  posl-uiortem  exaiuinulion  showed  extensive  follicular  ulceralioiis  of  the  colon, 
especially  in  Ihe  Inner  purl  nf  the  spi-dmeu,  where  tlipre  was  a  lar(;i!  ulcer.  Thelissuen 
around  the  fnllicles  are  al^'o  involved,  and  the  process  had  ^oni:  on  hi  uecrosis. 


The  next  spedmen  (Fig.l74)was  taken  from  a  male  infant  six  months  old. 


IF  The  autopsy,  made  by  Norihi-up,  showed  numerous  superficial  abscesses  on  the 
body,  a  general  broitchilis,  and  a  betciniiinp  hrojidio-piieuuionia.  The  lesions  in  the 
bitesline  were  an  inllammation  of  the  solitary  follicles  of  the  ileum  and  of  the  coluii, 
^ilh  small  uleeralions  at  the  apicei!  of  the  follicles  in  the  colon,  no  ulcers  being  present 
in  Ihe  ileum.  In  the  s|iecimen  the  ulcers  were  pijinienteii,  which  demdrd  a  ihitinic 
condifion.  The  apices  of  Ihe  fidtirles  are  Bonietimes  found  pigmented  aa  llic  resull  of 
Lposl-niorlem  changes,  and  may  simulate  these  ulcerations. 

Tiie  next  specimen  (Fi?.  175)  was  ono  of  pstnido-mL-nibranoiis  colilis. 

The    autopsy   showed    a    p.ieudo-rnernhraiious   inHamrnation   lhrf(uj.-h    Uie   H-linle 
ngili  iif  thy  colon,  inosi  marked  in  the  lower  third.     The  micnisropic  examination  of 
he  colon  I'lmfirmed  Ihe  diagnosis  of  psi^u do- membranous  colilis. 

Fig.  17fi  sliows  a  niicrost'opic  section  nf  another  cast-  of  pseudo-meni-> 
aranous  colilis. 

The  autopsy  showed  Unit  the  mesenteric  lymph-follicles  were  not  much  enlarged; 
the  follic|i-s  ill  Ihe  colon  were  sli(;htly  enlarged.  The  whole  inlesline  wa;!  injected  in 
palchcs,  and  conhiined  faecal  nia-^aea  of  a  yidlnwish  color.  The  large  inte:!^tine  was 
filled  witli  large  (juanlilies  nf  ficces  of  foul  odor  and  colored  by  hismulh.  The  wlndp 
surface  was  rough.  u[id  did  nut  look  libe  a  mucous  niembrane,  but  rather  aa  though  a 
in  layer  of  gelatin  had  been  poured  over  il.  This  film  could  he  pulled  away  with 
e  forreps.  The  solilary  follicles  were  enlarged.  The  microscopic  serlion  of  tliis 
specimen  showed  a  inurk'-d  lihriuo-purulenl  eittidatiou.  forming  a  nienibraue  which 
characterised  the  disease  as  pscudo- membranous  colilis. 


BUI 


In  connection  wilh  liie  pseudo-membranous  cundilioii  shown  ui  Fig. 
175,  another  specimen  (Fig.  177)  is  of  interest. 


r,....„...,.,.... ,..,. 

^"inembranous  colilis  so  closely  that  before  the  microscopic  examinaliorL  was  niuile  it  was 
supposed  to  be  identical  wilh  the  pathologicil  lesions  found  in  Ihe  case  of  pseudo- 
menibranoua  colitis  (Fig.  175).     The  surface  appearance  in  Ihe  fresh  BpeciuLcn   was 

£  Under  Ihe  microscope,  however,  \lie  lesion  proved  lo  be  only  a  superficiul 
the  mucosa,  wilh  swellingoflh^  lymph -foil  irles. 
° 
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ETLOLoot, — TliP  cause  of  infectious  diarrhoea  is  now  recogiiized  fo  b« 
from  an  iiilwtion  of  the  tissues  by  specific  or^jnisms  or  groups  of  on,'an- 
isms.  Mixpd  infeclion  is  common.  The  infccUng  organisms  are  deter- 
mined fo  be  causative  by  examinalion  of  llio  fjvcai  discharges,  by  aggluti- 
nation reactions  in  t)ie  hiooii  uf  tlio  patient,  and  by  examination  of  Ihe 
tissues  post  mortem.  U  is  now  believed  to  be  iiighly  probable  Ihaf  palho- 
genic  organisms  maybe  present  in  the  intestine  without  necessarily  infect- 
ing the  individual,  and,  as  in  non-infectious  cases,  lead  a  saprophytic 
existence  until  liie  intestine  becomes  vulnerable. 

Allhough  a  number  of  paiht^enic  organisms,  such  as  the  bacillus  pyo- 
cyaneus  and  the  streptococcus  pyogenes,  have  been  proved  to  be  the  cause 
of  certain  cases  of  infectious  iliarrtupa,  yet,  in  Ihe  great  majority  of  cases 
so  far  reported,  the  eliologic  factor  of  the  acute  infectious  diarrhoeas  is  Uie 
dilTerent  types  of  the  bacillus  dysenleriEe  of  Shiga  and  Flexner. 

Although  these  infections  occur  most  commonly  in  hoi  weather,  yet 
they  are  met  with  at  all  times  of  the  year,  so  that  the  term  "summer 
diarrhoea"  is  misleading  and  should  not  be  used,  while  the  term  dysentery 
should  only  be  applied  lo  Ihose  cases  in  which  the  infection  is  from  the 
bacillus  dysenteriie.  The  bacillus  dysenleriie  in  its  different  types  is  the 
cause  of  both  epidemic  and  endemic  dysentery.  The  form  which  is 
caused  by  the  ama-ba  coli  is  not  common  in  children  ;  it  is  described  as  a 
specific  disease  on  page  494.  The  various  etiologic  (actors  previously 
spoken  of  in  connccfion  with  the  non-infections  cases  on  page  807  an» 
also  factors  in  Ihe  infectious  cases,  inreclod  milk  and  thermic  condilions 
being  especially  prominent  as  predisposing  causes.  Infeclion  may  take 
place  primarily  with  acrde  onset.  The  infeclion  may  be  secondary  to  ui- 
fectious  diseases  such  as  the  exanthemata,  diphllicria,  broncho-pneumonia, 
and  any  conditions  which  increase  the  general  susceptibility. 

In  a  large  number  of  cases  the  infection  follows  one  of  Ihe  funclional 
dislurl>ances  already  described.  Wlien  the  irrilation  caused  by  these 
disturbances  is  sufTicient  lo  render  the  intestine  vulnerable,  the  specific 
infection  takes  place  with  slight  or  severe  symploms,  according  to  the 
virulence  of  the  organism,  or  to  the  idiosyncrasy  of  the  individual. 

Sr«rroMs, — The  symptoms  of  the  various  forms  of  infetiions  diarrhoea 
vary  greatly,  but  in  a  general  way  this  class  of  diarrhoeas  can  often  be 
recognized  by  a  group  of  symptoms  which  differ  from  that  of  Ihe  non- 
infectious diarrha-as.  The  symptoms,  however,  of  these  different  forms 
of  infectious  diarrhffia  are  very  unsatisfactory  and  unreliable  for  dilTer- 
enlial  diagnosis. 

The  onset  of  the  disease  may  be  preceded  by  the  symptoms  of  one  of 
the  non-infectious  forms,  or  it  may  be  acute  from  the  beginning  and  have 
prodromal  symploms  of  no  more  than  a  few  hours.  The  temperalure  is 
elevated,  the  pulse  is  accelerated,  and  Ihe  infant  loses  rapidly  in  weight 
and  strength.  There  may  be  vomiting,  which  is  often  notably  severe 
during  the  period  of  onset.    The  discharges  arc  perhaps  ten  or  twenty,  or 
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even  more,  in  Ihe  twenty-four  hours,  but  arc  comparatively  small  in 
amount.  Wlien  there  is  much  irritalion  in  tlie  rcctum  there  is  tenesmus 
both  before  and  after  Ihe  dischai^,  and  in  the  begiiiiiing  of  the  attacic  an 
almost  constant  desire  to  have  a  movement.  Tlie  discliarges  coiitaiii  ftecal 
matter  at  first,  but  soon  become  small,  and  consLst  of  nnicus,  sometimes 
with  pus,  blood,  and  shreds  of  membrane.  The  odor  may  be  very  offen- 
sive, bul  when  the  mucus  predominates  there  is  very  little  odor.  The 
color  and  consistency  are  extremely  variable,  but  generally  the  consistency 
is  lessened  and  the  color  is  a  mixture  of  green,  brown,  and  yellow.  The 
blood  is  usually  from  congestion  of  the  blood-vessels  and  straining,  rather 
than  from  ulceration,  so  that  we  cannot  determine  from  the  presence  of 
blood  whether  ulceration  is  present  or  not.  At  first  the  abdomen  may  be 
soft  and  not  fender,  bul  later  it  becomes  distended,  tympanitic,  and  some- 
wliat  lender,  especially  along  the  course  of  the  colon.  Vomiting  may 
occur  at  times.  In  severe  cases  tlie  child  is  very  restless,  and  there  may 
be  delirium  and  convulsions.  The  appetite  is  usually  much  lessened. 
The  urine  is  nearly  always  diminished  in  quanlity,  is  liigh-colored,  and 
sometimes  contains  a  small  amount  of  albumin,  especially  when  tlie 
temperature  is  high.  Casts  may  tdso  be  found.  The  renal  condition  in 
these  cases  is  a  degenerative  one,  and  not  a  true  nephritis.  Acule 
glomerular  nephritis  is  rare.  When  there  is  much  tenesmus  and  straining, 
and  when  the  discharges  are  especially  frequent,  prolapse  of  the  rectum 
may  occur.  The  discharges  oRen  cause  great  irritation  around  the  anus 
and  on  Ihe  bullocks. 

It  is  usually  found  in  the  simple  catarrhal  ileo-colitis,  when  ulceration 
has  not  taken  place,  that  the  symptoms  are  milder  and  that  there  is  apt 
to  be  vomiting.  The  cases  generally  begin  to  improve  in  one  or  two 
weeks,  and  recover  entirely  in  another  week.  The  children  are  usually 
a  long  time  in  regaining  theu-  strength,  and  relapses  are  tiuile  common  in 
this  form  if  the  diet  is  not  carefully  regulated.  Sometimes,  however, 
simple  catarrhal  ileo  colitis  may  be  represented  by  symptoms  of  a  very 
severe  type  and  prove  rapidly  fatal. 

When  follicular  ulceration  has  taken  place  the  stomach  is  not  apt  to 
be  much  involved,  the  temperature  is  nut,  as  a  rule,  high,  and  the  course 
of  the  disease  is  rather  slow,  irregular,  and  prolonged.  The  infant  fails 
steadily  and  commonly  dies.  When  the  inllamnialioa  is  simply  follicular, 
without  ulceration,  the  cases  are  very  apt  lo  recover. 

Pseudo-membranons  ileo-colitis  is  rare  in  infants,  but  when  it  occurs 
it  is  the  most  severe  of  all  the  forms.  The  temperature  is  hitfli, — 31). 4", 
40°,  or  40.5°  C.  (lOa",  104°,  or  10o°  F.).  There  are  apl  to  be  blood  and 
membranous  detritus  in  the  discharges.  The  progress  of  the  disease  ts 
usually  rapid  and  without  remission,  and  death  may  take  place  in  a  week 
or  ten  days.  Ner\'ous  symptoms,  such  as  restlessness  and  delirium,  are 
quite  prominent. 

Dunn's  critical  study  of  620  consecutive  cases  of  diarrhtca  during  his 
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service  in  July,  Ai^ust,  and  September,  1903  and  1904,  al  the  Thomas 
Moi^n  Rottli,  Jr.,  Memorial  Hospital  for  Infants,  gives  a  careful  analysis  of 
this  class  of  cases.  Dunn's  observations  show  that  blood  may  occur  in  Ihe 
non-infectious  types  of  diarrhoea  represented  by  indigestion,  but  that  it  is 
more  apt  to  occur  in  the  infectious  type  in  Uie  proportion  of  4  to  1.  Out 
of  the  total  620  cases  111  were  of  the  infectious  type,  and  of  these  111 
cases  42  per  cent,  showed  blood  in  tlie  movements,  while  of  the  remaining 
509  cases,  which  were  of  tliu  non-infections  type,  only  10,5  per  cent, 
showed  blood  in  the  movements.  Moreover,  in  nearly  all  the  cases  of  the 
infectious  type  the  blood  appeared  early  in  the  course  of  the  disease; 
whereas  in  the  non-infeclinus  types  the  blood  appeared  after  a  more  or 
less  prolonged  course  of  diarrha'a.  Also,  when  the  blood  appeared  in 
marked  excess,  the  cases  were  clinically  always  of  the  infectious  type. 
Out  of  47  cases  in  which  more  blood  than  mere  specks  was  present  60  per 
cent,  were  of  the  infectious  type.  The  most  severe  and  fatal  toxtemia 
may  develop  without  blood  appearing  in  the  movements.  The  diarrhoea 
varies  in  severity,  the  variations  bearing  no  definite  relation  to  the  severity 
of  the  case. 

U  was  noticed  that  in  most  of  (he  rases  in  which  mucus  was  noted  in 
marked  excess  in  the  movements,  (he  cases  were  of  the  infectious  type. 
The  presence  of  mucus  seems  to  be  a  usual  symptom  of  this  type.  Out 
of  the  111  cases,  mucus  occurred  in  81!,  or  78  per  cenl.  In  the  reniaininfi 
509  non-infectious  cases,  mucus  was  noted  in  258,  or  about  fiO  per  cenl. 

AH  Ihe  cases  in  which  the  movements  conlained  only  blood  and 
mucus,  or  mucus  alone,  30  in  number,  were  febrile  cases. 

Colic  was  often  present  and  oflen  absent  in  all  types.     Loss  of  weight 

was  notably  rapid  in  all  infectious  cases  that  remained  under  observalion, 

and  was  never  noted  as  absent.     Vomiting  was  present  and  absent  in  all 

types,  but  present  in  68  per  cent,  of  the  infectious  type,  and  in  47  per 

,  cent,  of  the  other  types. 

I  Of  the  111  infectious  cases  all  were  febrile,  and  of  these  cases  84  were 
"primary";  that  is,  showed  fever  and  constitutional  symptoms  at  the 
beginning  of  the  diarrhoea;  27  developed  febrile  and  constitutional  symp- 
toms subsequently  to  a  period  of  indigestion. 

Great  variations  are  observed  in  the  severity  of  the  infectious  eases. 
In  all  cases  the  onset  of  fever  is  jihrupt.  In  most  cases  it  accompanies 
the  diarrha^a.  In  some  it  precedes  the  diarrhtea  by  twelve  to  twenty-four 
hours.  In  others  it  follows  upon  a  period  of  a  febrile  intestinal  disturb- 
ance. When  fever  is  present  there  are  usually  constilulional  symptoms, 
and  more  marked  prostration  tlian  in  the  cases  having  diarrlicea  of  equal 
severity,  but  without  fever.  The  fever  may  be  moderate,  and  of  short 
duration,  and  the  child  make  a  very  rapid  recovery  under  treatment,  or 
there  may  be  high  fever,  marked  prostration,  and  a  rapidly  fatal  ending. 

DiAtisosis, — Although  the  detection  of  speciGc  causative  organisms  by 
their  cultural  characteristics  and  agglutination  reactions  is  the  only  certain 
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means  of  diagnosis,  it  can  be  said  that  rlinirally  an  excess  of  nmcus  in  Uie 
movements,  wilii  tlie  early  appearance  ol'  blood  and  a  conliiiued  lioiglit- 
ened  temperature,  aje  the  special  cliaracterislics  diflerfntialing  the  in- 
fectious diarrhQ?as  from  llie  non-inferlioiis.  From  cholLTa  inrantiim  the 
other  infectious  dlarrlia-as  can  be  differentiated  by  not  sliowing  the 
contmuous  and  excessive  vomiling  and  serous  discharges  of  the  former 
disease. 

Prognosis. — While  the  prognosis  in  all  types  of  diarrhoea  when  properly 
treated  is  favoralilc  in  most  cases,  excepting  in  epidemics  of  unusual 
severity,  yet,  as  is  shown  in  the  following  table,  rapid  recovery  and  fewer 
deaths  occur  in  the  non-infectious  than  in  the  infectious  cases : 


TABLE  70.      [Duun.] 

lion-inlceilbiu.  Infectlou*. 

Rapid  recovery 60%  38;6 

Gradual  recovery  or  improvement  only 13^  30^ 

No  improvement 2%  )2J6 

Death AJ6  &% 


The  prognosis,  when  ulceration  has  not  occurred,  is  usually  favorable, 
the  duration  of  the  disease  being  a  few  weeks.  Some  cases,  however,  are 
more  severe,  and  sometimes  prove  fatal  in  a  few  days.  When  there  is 
ulceration,  the  prognosis  is  rather  unfavorable.  Wlien  there  is  a  diminu- 
tion in  the  frequency  of  the  disdiarges  and  fiecal  mailer  boj^is  to  reappear, 
and  when  the  nervous  symptoms  and  exhaustion  lessen,  the  prognosis  is 
good;  but  when  the  symptoms  incrt-ase  in  severity  and  the  face  looks 
pinched,  when  intractable  vomiting  arises  and  the  nervous  symptoms 
predominate,  the  prognosis  is  very  unfavorable. 

The  prognosis  is  loss  favorable  wlieu  Ihe  disease  is  complicated  by 
broncho-pneumonia  or  tuberculosis.  It  is  much  influenced  by  the  linie 
of  the  year  at  which  llie  atlack  takes  place,  the  prognosis  being  worse  if 
the  disease  occurs  at  a  time  wlicn  the  convalescence  is  during  a  long 
heated  period.  The  prc^nosis  is  also  worse  when  the  infants  have  to  be 
treated  in  crowded  cities  and  in  Hie  midst  of  unsanitary  surroundings. 

Prophylaxis  a\i»  Treatment. — The  treatment  of  these  forms  of  infec- 
tious diarrhcea  should  usually  in  the  beginning  be  the  same  as  has  already 
been  described  for  non-infecliou.s  diarrhira,  and  may  in  this  sense  be  spoken 
of  as  prophylactic.  When  the  case  is  seen  in  its  earlier  stages,  a  mild 
laxative  should  be  given,  in  order  to  clear  away,  eo  far  as  possible,  the 
pathc^nic  organisms,  which  are  present  in  large  numbers.  Small  doses 
of  castor  oil  act  most  efficiently,  and  can  u.sually  be  given,  especially  to 
infants,  \vithout  causing  nausea  or  gastric  irritation. 

In  addition  tu  this  tn-almenl  by  the  mouth,  thorough  irrigation  of  the 
colon  should  be  employed.  This  should  be  done  twice  in  Hie  twenty- 
four  hours  with  warm  sterilized  water  containing  3,75  grammes  (1  drachm) 
of  borate  of  sodium  to  the  pint  of  water.    Two  to  four  quarts  of  water 
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sliuiiM  be  allmved  to  fkiw  in  ami  out  of  the  intestine  at  facli  irrigation, 
Aflrr  lli(>  irrigiilion,  small  enernata  of  tliin  mucilage,  about  1:20  c.c.  (4 
outices),  containing  lo  grammes  (J  ounce)  of  bismuth  in  suspension,  may 
be  givon  once  in  Itiree  or  four  hours. 

Accordinp  lo  the  degree  of  pain,  rc-stlessness,  and  general  discomfort, 
a  slight  amount  of  opium  can  be  given  in  these  injections,  but  in  all 
cases  this  drug  should  bi'  adniiniston.»d  with  great  rare ;  0.03  c.r.  (( 
minun)  of  tincture  of  opium  in  the  first  year,  and  0.06  c.c.  ^1  minim)  in 
the  second  year,  once  in  five  or  six  hours,  will  usually  be  suflicieni  to 
make  the  infant  couifortixbie.  The  eflfect  of  the  opium  should  be  carefully  i 
watched,  and  the  dose  increased  or  decreased  as  is  necessary.  I 

When  the  tenesmus  is  extreme,  it  is  well  to  use  suppositories  con- 
taining from  0.015   lo  0.03  gramme  {J   to   |  grain)  of  co<'aine.      These] 
suppositories  will  often  give  great  relief  il"  Uie  puinful  lesioiis  are  mostly 
in  the  rectum,  but  when  the  lesions  arc  higlier  in  the  colon  they  are  not 
of  much  value,  and   when  the  tenesmus  is  ronlinuous  and  exliausting,  i 
"and   the  suppositories   inefTectivo,  a  subcutaneous   injection  of   inorptiia, 
O.OOy  gramme  (j'^  grain),  willi  atropin,  0,0003  gramme  (jj^  grain),  ran  I 
be  given.  I 

The  use  of  antiseptics  by  the  nioutli  wo  do  not  reconnnend.  Bisniritb  1 
can  be  given  by  the  mouth  with  some  advant:ige  in  tlieso  cases,  but  the 
dose  must  be  considerable  to  accomplish  good  results.  ].*(7  gninime  (J 
drachm)  in  the  twenly-fonr  hours  should  be  given  to  a  child  a,  year  old, 
and  Cor  older  children  llie  dose  should  be  proportionately  iiicreas«d. 
Brandy  can  be  given  with  benefit  at  all  stagc-s  of  the  disease  if  there  ts 
evidence  of  a  weakened  hearl,  or  if  much  exhaustion  is  present. 

A  very  limited  amount  of  food  of  any  kind  should  be  given  during 
the  first  twenty-four  hours.    Sterilized  water  containing  brandy  and  barley- 
water  had  better  be  given  at  firsl,  as  it  has  been  found  I  hat  when  a  sterile 
liquid  is  laken  by  the  moutli  the  nmnber  of  bacteria  in  the  intisline  diniin-    1 
ishes  rapidly.     After  this  preliminary  treatment  if  a  perfectly  fresh  milk    I 
can  be  obtained  it  may  be  used,  if  sterilized  and  modilied  in  its  ii-arimis 
elements  so  as  to  be  adapted  to  the  digestion  of  the  especial  case.     A  low     , 
percentage  of  fal  and  sugar,  such  as  2  and  5,  and  a  proteid  percentage 
of  about  0.50,  is  a  very  good  prescription  to  begin  with.     II  should   be 
gradually  increased  by  the  addition  of  whey  until  the  full  amounl    uf 
diluent  is  whey,  then  the  fat  and  casein  should  be  by  degrees  increased. 
Weak  brollis  can  also  be  given  lo  older  children. 

Chronic  Infectious  Diarrhcea. — Ktiolocv. — In  some  cases  of  infeclious 
diarrlia'a,  after  Ihe  aciile  symptoms  have  ceased,  the  diarrhcea  continues     I 
for  many  months,  and  the  disease  becomes  chronic.  I 

Patholhoicai.  Anatomy, — The  patliological  conditions  most  commonly    | 
found  in  these  chronic  forms  are  great  thickening  of  the  muscular  tissue, 
pigmentation  of  the  mucous  membrane,  and  very  extensive  ulceralion, 

SvHPTOHs. — There  ia  no  especial  pain  or  tenderness,  and  the  lempera- 
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tore  may  be  normal.  The  appetite  often  returns,  but  the  child  does  not 
gain  in  we^ht,  or  it  loses.  The  discharges  are  not  so  frequent  as  during 
the  arute  stage  of  the  disease,  varying  from  six  or  eight  to  two  or  three  in 
the  Iwenty-four  hours.  The  disciiarges  have  a  lessened  consistency,  and 
contain  mucus  and  uudigesled  food.  There  may  at  times  be  exacerba- 
tions of  the  syniploms,  and  llie  children  are  very  apt  to  die  of  some 
intercurrent  disease.     The  duration  may  bo  many  mouths. 

Treatment. — The  treatment  is,  if  possible,  a  change  of  air.  and  is 
otherwise  essentially  dietetic, 

Tlte  rules  already  given  for  the  treatment  of  tlie  chronic  forms  of 
the  non-infectious  diarrliusas  are  also  applicable  to  Ibis  class  of  cases. 


CHOLERA    TNTAUTDM. 

One  form  of  infectious  diarrhira  has,  from  its  intense  choleriform 
symptoms,  been  called  cholera  infantum.  The  term  cholera  infantum 
should  be  exclusively  restricted  to  this  clas.s  of  casts,  and  should  not  be 
used  to  designate  the  many  acute  and  serious  attacks  of  vomiling  and 
diarrha.'a  which  are  so  often  spoken  of  under  Ibis  name.  It  is  a  rare 
disease  in  New  England,  allhougti  the  name  ollen  wrongly  appears  in  tlie 
mortalily  slatistics. 

Etiology. — The  disease  is  probably  caused  by  a  specific  orgaTiism, 
but  tJiis  has  not  yet  been  determined.  The  disease  occure  in  the  lirst 
two  years  of  life,  and  in  its  development  is  probably  closely  associated 
with  Hie  food,  for  it  has  been  noticed  Ihat  infants  who  are  fed  exclu- 
sively on  pure  and  sterile  foods,  such  as  breasl-iniik,  are  not  liable  to 
he  attacked  by  it.  It  is  also  signilicanl  that  the  disease  occurs  only  in  liot 
weal  her. 

Pathological  Anatohy. — The  pathology  of  cholera  infantum  has  not 
yet  been  satisfactorily  determined,  but  it  seems  to  lie  a  non-inflannnalory 
dislurbiance  of  the  whole  gastro-enlmc  tract,  without  any  gross  lesion 
beyond  a  desquamative  catarrh,  and  sometimes  liypenemia  of  the  mucous 
membrane. 

Symitoms. — The  onset  of  cholera  infantum  may  be  sudden,  but,  as  a 
rule,  it  is  preceded  by  some  forru  of  gaslro-enteric  disturbance,  which,  by 
causing  an  irritation  of  the  mucous  membrane,  renders  the  infant  vul- 
nerable. When,  liowever,  the  disease  lias  once  gained  a  foothold,  Ihe 
development  of  the  symptoms  is  very  rapid. 

After  a  variable  but  generally  short  period  of  restlessness  ami  ap- 
parent abdominal  discomfort,  Ihe  infant  begins  to  vomit.  The  vomiting 
is  either  accompanied  or  quickly  followed  by  profuse  diarrhxa.  After  tJie 
stomach  and  intestine  have  been  emptied  of  the  food  which  may  happen 
to  be  in  them  at  the  lime  of  the  onsel,  the  vomilus  and  the  diarrbieal 
discharges  are  chiefly  serous ;  and  il  is  this  watery  consislency  of  the 
discharges  which  especially  characleri/.i's  the  disease.     As  a  rule,  the  dis- 
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charges  are  odorless,  and  consist  of  serum  mixed  with  epithelial  cells  and 
many  bacteria.    Although  the  disease  is  more  hkely  to  attack  weak  and 
debilitated  infants,  yet  it  often  attacks  those  wlio  are  healthy  and  robust. 
It  may  run  its  course  to  a  fatal  issue  in  from  twenty-four  to  forty-eight 
hours.    Tlie  extremities  soon  become  cold,  the  skin  is  pallid    or  even 
cyanotic,  and  the  face  pinched.     The  abdomen  may  be  a  little  distended, 
but  is  soft,  and  soon  becomes  rather  retracted.    The  pulse  is  rapid  and 
difficult  to  count.    The  respirations  are  somewhat  quick  and  superficial. 
The  temperature  of  the  entire  surface  of  tlie  body  is  low,  but  ttie  deep 
rectal  temperature  is  high,  39.4°,  40°,  or  40.5°  C.  (103°,  104°,  or  105° 
F.).    The  thirst  is  great  and  is  a  very  prominent  symptom.     The  fonta- 
nelle  very    soon   becomes   depressed.     The   urine   is   very    scanty    and 
sometimes  suppressed.    It  is  concentrated,  highly  acid,  almost    always 
contains  albumin,  and  oflen  casts  and  blood.     Nervous  symptoms,  such  as 
twitching  of  the  arms  and  great  restlesncss,  are  present.     Rapid   emaci- 
ation takes  place,  and  all  the  symptoms  increase  in  severity.     At  first  the 
infant  whimpers,  but  soon  it  becomes  listless,  falls  into  a  stupor,  or  may 
have  convulsions.     The  infant  may  die  in  this  stage,  which  closely    re- 
sembles the  algid  stage  of  cholera  Asiatica.    The  disease  appears  to  be 
self-limited,  and  if  the  infant  survives  tlie  first  two  or  three  days  a  crisis 
comes,  the  skin  becomes  less  cool  and  of  a  betler  color,  the  vomiting  and 
diarrhcca  grow  less  frequent,  and  finally  it  is  left  wilh  a  slight  amount  of 
simple  diarrhoea  and  occasional  vomilir^.    These  symptoms  may  become 
chronic,  in  which  ease  the  infant  finally  dies  of  exhaustion  or  from  an 
attack  of  one  of  the  other  gastro-enteric  diseases,  to  which  it  is  left  very 
susceptible. 

DiA(i\osis. — The  diagnosis  of  clioiera  infantum  is  not  diFHcult  if  the 
characteristic  symptoms  are  borne  in  mind  ;  these  are  rapid  onset,  con- 
stant vomiting,  frequent  serous  discharges,  intonso  thirst,  high  rectal 
temperature,  low  surface  temperature,  collapse,  depressed  fonlanelle, 
sudden  loss  of  weight,  and  distressed,  restless  expression,  suggesting 
speedy  death,  all  developing  in  from  twenty-four  to  forty-eight  hours. 

Prognosis. — The  prognosis  is  had.  The  more  violent  the  attack,  the 
higher  the  teniperatun',  the  less  the  vitality,  and  the  warmer  the  weather, 
the  worse  is  the  prognosis.  When  the  infant  lias  survived  llie  very  acute 
symptoms  which  appear  in  the  first  two  or  three  days,  the  prognosis  is 
much  more  favorable. 

Trkat.me.\t. — Cholera  infantum  is  so  formidable  in  its  attack  (hat  it 
must  be  treated  most  energetically  if  we  hope  to  succeid  in  saving  the 
infant's  life.  The  indications  for  treatment  are{l)io;issisllhe  effort  which 
nature  is  making  to  free  the  stomach  and  intestine  from  (he  |)oison  which 
is  in  them  ;  (2)  to  restore  the  surface  circulation,  which  is  so  seriously  in- 
terfered wilh  ;  (."J)  to  supply  water  to  Ilie  tissues,  which  are  being  drained 
to  so  grave  an  extent ;  and  (4)  to  support  the  strength  until  the  disease 
has  run  its  course. 
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The  poison  seems  to  act  with  especial  \irulence  on  those  portions 
of  the  pconomy  where  it  is  most  concentrated, — namely,  the  stomach 
and  the  intestine.  We  ttierefore  have  at  lirst  extreme  irritation  of  these 
parts,  whicli  causes  increased  peristalsis,  anil  later  vasomotor  paralysis, 
with  great  traiisudalion  oT  serum.  This  condition  ol'  tlie  gustro-enteric 
tract  is  to  be  especially  borne  in  mind  duping  the  whole  course  of  our 
treatment, 

III  this  disease  we  should  not  attempt  to  use  any  remedy  which  works 
slowly.  The  condition  of  the  mucous  membrane  is  in  all  probability 
such  that  absorption  of  drugs  does  not  take  place  readily.  The  adminis- 
tration of  drugs  is,  therefore,  contraindicated,  for  they  may  later,  when 
absorption  is  being  restored,  prove  fatal  by  their  cumulative  action. 
During  the  acute  sli^e  of  the  disease  the  digestive  functions  fail  to  act, 
and  therefore  food  of  any  kind  will  be  only  an  additional  source  of  irri- 
tation. 

Early  in  the  attack,  and  when  the  vomiting  has  not  caused  much 
prostration,  the  stomach  should  be  thoroughly  washed  out  with  warm 
water  and  the  intestine  should  be  irrigated.  If  the  rectal  temperature  is 
very  high,  ice-cold  water  may  be  used  for  irrigation.  When  the  vomiting 
has  continued  for  some  lime  and  there  is  prostration  with  great  thirst,  the 
infant  should  be  allowed  to  suck  sterilized  ice-cold  water  from  the  bottle. 
At  first  notlLing  else  should  be  given  by  the  mouth. 

The  infant  should  be  placed  at  once  in  a  warm  pack.  This  should 
he  dune  by  wrapping  it  to  llie  eliin  in  sheets  wrung  out  of  water  at 
least  as  hot  as  &H°  C.  (100.4°  F.).  It  should  then  be  enveloped  in  a 
hot  Itlanket.  This  procedure  should  be  repeated  as  often  as  the  in- 
fant shows  signs  of  collapse  or  much  cyanosis  and  coUhiess  of  the  skin. 
This  is  the  best  method  that  we  know  of  to  restore  the  surface  cir- 
culation. In  extreme  cases  the  subcutaneous  irijeclion  of  normal  salt 
solution  can  be  tried.  Care  should  he  taken  not  to  introduce  in  fifteen 
minutes  more  than  a7.5  c.  c.  (1  drachm)  for  every  pound  of  the  child's 
weight. 

While  the  infant  is  in  the  hot  pack,  water  can  be  pven  freely  by  the 
mouth,  and,  if  necessary,  small  and  frequently  repeated  doses  of  stimu- 
lants, unless  they  appear  to  excite  vomiting,  in  which  case  they  should  be 
given  hypoderniically. 

If  the  vomiting  and  diarrhcea  continue  to  be  excessive  after  this  treat- 
ment, small  doses  of  morpliine,  0.0006  gramme  {^^5  grain),  and  atropine, 
0,00008  gramme  (j^^  grain),  ibr  an  infant  a  year  old,  can  be  tried  hypo- 
dermicaily.  The  effect  sliould  be  carefully  watched,  and  the  dose  re- 
peated if  necessary. 

If  an  absolutely  fresh  and  sterile  milk  can  be  obtained,  it  can  be  used 
as  a  food,  as  in  any  of  the  oilier  I'orma  ofgaslro-enleric  diseases  which  we 
have  already  described,  but  for  some  days  the  percentages  of  the  elements 
n  the  milk  must  be  much  lessened,  and  the  child's  strength  must  be  sup- 
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ported  mostly  by  stimulants  freely  diluted  with  sterilized   water.     See 
Feeding,  pages  106  to  235. 

pHOcrms. 

Proctitis  is  an  inflainiualioti  of  the  rectum,  and  may  be  acute  or 
chronic.  It  is  usually  coincident  with  inflammation  of  the  colon,  but  may 
occur  alone  as  the  result  of  trauma  or  the  extension  of  inflammatory 
processes  around  tlie  anus. 

SvMiToMs, — Tlie  symptoms  are  essentially  pain,  traces  of  blood  mixed 
with  mucus,  and  tenesmus. 

Diagnosis. — The  diafemosis  from  reflex  inflammatory  conditions  is  made 
by  direct  inspection. 

Theatmest. — The  treatment  is  to  keep  tlie  child  in  bed,  to  keep  the 
fasces  sofl  with  laxatives,  to  cleanse  the  rectum,  and,  according  to  the 
especial  lesions,  use  astringents  or  soothing  injections.  When  there  is 
pain  or  tenesmus,  suppositories  of  opium  and  cocaine  are  indicated. 

APPENDicjrna . 

Etioloov. — Inflammation  of  the  vermif(»rm  appendix  in  children  is 
most  frequent  between  the  ages  of  five  and  fifleen  years,  and  is   not  of 
unconmion  occurrence.     It  is  very  rare  under  two  years.     Several   cases 
have  been  reported  as  early  as  seven  weeks.    Boys  are  more  often  attacked 
than  girls,  and  in  about  the  same  proportion  as  in  adults.     Functional 
disturbances  of  digf-stton,  constiiiation,  diarrliiea,  and  indiscretions  in  diet 
are  only  remotely  connected  with  the  etiology  of  the  disease.     Foreign 
bodies  are  infrequent,  despite  the  general  opinion,  but  the  presence  in  tie 
appendix  of  fit't-al  concretions,  often  resembling  seeds  and  stones  of  fiTiits, 
are  verj-  common,  but  their  exact  relation  to  the  primary  cause  of  the 
inflammation  is  not  clear.     Intestinal  worms,  both  lumbricoid  and   the 
oxyuris,  have  been  found   within   the   appendix  and   presumably  have 
been  the  inciting   cause.      Direct   trauma,  as   from  a  blow   in   the    ab- 
domen, is  sometimes  a  definite  exciting  cause.     The  prevailing  opinion  ■ 
is  to  consider  the  process  an  infective  inflammation,  though  as  yet  no 
specific  or^'anism  lias  been  shown  to   cause  it.     On   tJio  contrary,  cul- 
tures of  the  colon  bacillus  alone,  or  mixed  infections  of  the  colon  ba- 
cillus associated  with  the  streptococcus,  pneumococcus,  staphylococcus 
albus  or  aureus,  the  bacillus  aerogenes,  and  certain  undetermined  anaero- 
bic oi^'unisms  are  found.     Tlie  transformation  of  tJie  appendix  into  a 
closed  tube  is  to  be  considered  as  a  consequence  rather  than  a  cause 
of  appendicitis  (Hrun). 

Patholooical  Axatomv. — The  pathological  conditions  occurring  in  the 
course  of  an  appendicilis  are  exceedingly  varied,  and  will  only  be  out- 
lined. Ill  the  earty  stages  of  a  purely  appendicular  lesion,  the  ai)pendix  is 
in  normal  position  and  may  show  only  slight  swelling  and  congestion. 
Usually  it  is  voluminous  from  extensive  infiltration  of  its  walls,  very  tur- 
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'gScenl,  and  oHon  sliows  spots  or  eL'chymost's  with  intense  congestion  oT 
ttie  periloneal  coat.  In  more  advanced  sta(,'fs  the  mucosa  is  soft  and 
granular,  sometimes  gelatinous,  willi  ecchymoscs  and  ulcerations.  The 
■  nuiscular  coats  are  lliickened  and  tlieir  fibres  often  separated  by  minute 
:or  extensive  accumulations  of  pus,  All  Itiese  changes  may  develop  in 
from  twenly-four  to  thirty^ix  hours  after  the  onset  of  symptoms.  Per- 
foration and  gangrene  of  tlie  appendix,  in  part  or  In  whole,  are  simply 
further  steps  in  the  inflanimalory  process,  and.  according  to  Brun,  are 
especially  likely  to  occur  in  children. 

The  inllammalion  is  rarely  confined  to  the  appendix,  but  by  extension 
involves  the  periloneal  coal  of  the  appendix  and  the  peritoneum  itself. 
The  subsequent  course  is  very  variable.  The  process  may  remain  local, 
and  lead  to  a  peri-appendicular  inllammalion,  in  wluch  the  appendix, 
ctecum,  and  end  of  the  ileum  are  shut  otf  from  the  rest  of  the  peritoneal 
cavity  by  false  membranes,  with  or  without  the  formation  of  pus;  or  the 
infection  may  spread  directly  from  the  appendix  to  the  general  peritoneal 
cavity,  with  the  production  of  general  septic  peritonitis.  Tlie  kx'ation  of 
the  pus  in  cases  of  absi'css  formalion  dejiends  to  some  extent  ujion  the 
location  of  ttie  appendix,  in  which  there  is  considerable  variation.  It 
may  be  eiUier  iliac,  pre-reclal,  sub-umbilical,  retro-ctecal,  or  lumbar  in  its 
disposition. 

A  most  malignant  form  of  general  peritonitis  may  follow  a  simple 
parietal  appendicitis  without  perforation  or  t,'angr('ne  of  the  appendix,  and 
give  rise  to  a  clinical  picture  more  suggestive  of  seplieitmia  than  of 
peritonitis. 

A  simple  appendicitis,  sometimes  called  ealarrhal,  may  pn^duce  so 
much  thickening  of  tlie  walls  and  infiltration  of  the  submucosa  with  liruco- 
cytes,  and  subsequent  formation  of  gramilalion  tissue,  as  lo  cause  an 
obliteration  of  the  lumen  of  tlie  appendix.  If  the  Uunen  is  completely 
obliterated,  it  may  render  the  patient  immune  to  subsequent  attacks,  but 
if  only  partial,  it  favors  the  collection  of  porkels  of  pus  mid  cyst-formation, 
and  Ihe  oi^n  is  a  constant  source  of  danger. 

Ulceralive  appendicitis  may  be  caused  by  the  presence  of  concretions 
or  by  Ihe  action  of  miero-or^ni.sms.  The  presence  of  concrelions,  how- 
ever, may  not  be  accompanied  by  any  inllanunatory  or  necrotic  reaction. 
Typhoid  and  tubercular  ulcerations  of  Ihe  appendix  are  not  nncomnjon 
in  Iheir  respective  diseases,  and  an  actinomycotic  ulcer  has  also  been 
described. 

Symptoms, — Sudden  pain  in  the  abdomen,  referred  to  the  umbilicus  or 
to  the  right  iliac  fossa,  with  tenderness  on  deep  pressure  in  the  region  of 
tlie  appendix,  associated  with  a  fever  of  moderate  or  high  grade  leucocy- 
tosis  and  gaslro-inlcstinal  symplonis,  usually  mark  tlie  onset  of  an  arute 
inflammation  of  Uie  a]ipendix.  Clinically  it  is  convenient  to  distinguish 
between  certain  types  of  the  disease. 

Simple  Appendicitis.—  This  is  Ihe  least  severe  of  the  acute  forms,  and 
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19  characterized  by  its  sudden  onset  and  short  duration.  Without  any 
prodromal  symptoms  the  child  Is  seized  with  sudden,  severe  abdominal 
pain  at  about  the  level  of  the  umbilirus  and  more  to  the  right  than  to  the 
lofl.  Voinitint:,  in  some  cases  only  nausea,  follows.  There  is  moderate 
fever.  Tlio  pain  is  continuous,  and  the  bowels  are  usually  t'onslipated. 
Tenderness  over  the  region  of  the  appendix  with  a  unilateral  rigidity  of 
the  muscles  is  tht>  most  iniporlant  sign  by  which  we  exclude  other  causes 
of  abdominal  pain.  The  temperature  is  moderate.  2;t.")°  to  24, 1°  C.  (100° 
to  101°  F.),  lasting  a  day  or  two.  The  acute  symptoms  subside  in  from 
twenty-four  to  forty-eight  hours,  but  the  tenderness  is  apt  to  remain  for 
several  days,  at  the  end  of  which  time  the  abdomen  is  sometimes  so  re- 
laxed as  to  enable  one  by  careful  examination  to  feel  the  slightly  thick- 
ened appendix.  These  mild  cases  probably  occur  much  oftener  in  children 
than  are  diagnosed. 

Appendioitia  witi  Periappendicular  Peritomtifi. — This  is   the  more 
common   form,  formerly  recognized  as  peril ypUitix,  and  in  its    mildest 
grade  is  not  to  be  distinguished  clinically  from    the  severer  types  of  a 
simple  ap|)endicitis.     The  initial  symptoms  are  more  ex^rgerated,  but  are 
the  same  in  character  as  in  a  simple  appendicitis.    The  d^-estive  symptoms 
are  much  more  pronounced.    The  vomiting  is  apt  lo  be  repeated,  and  tlie 
temperature  nmch  higher,  -{9°  lo  40°  C.  (10:i.:i°  lo  1114°  K.).     The  pulse 
is  rapid,  1 1  Hi  to  1  liO  per  minute,  and  the  jjain  and  localized  tenderness  is 
more  intense.     After  a  lapse  of  some  hours,  if  (lie  abdomen  is  not   too 
tense,  we  may  sometimes  feel  in  ttio  right  iliac  region  an  indistinct  thick- 
ening, sometimes  a  delinite  mass,  but  the  swelling  iriay  not  be  located 
until  the  child  is  under  Ihe  influence  of  an  anieslhetic     There  is  apt  to 
be  leucocytosis,  though  one  must  not  be  misled  by  a  normal  white  blood 
counl.     In  sonii'  cjLses,  mider  expectant  irealmeiil,  iliese  symptoms  wili 
gradually  subside  In  the  coui-sc  of  a  week  or  ten  days,  and  with  the  alle- 
vialion  of  the  acule  pain  and  tenderness  the  swelling  of  Ihc  appendix  and 
surrounding  tissue  is  more  readily  recognized.     In  time  this  mass  may 
entirely  disappear  so  far  as  external  palpation  can  deternnne,  or,  on   the 
other  hand,  some  iridunition  may  remain  alter  complete  establishment  of 
health. 

If  Ihe  inflammalor)-  process  ends  in  abscess  formation  the  persistence 
of  the  fever  and  the  presence  of  leucocytes  aid  in  the  diagnosis.  The 
return  of  the  fever  after  ils  subsidence  is  also  indicative  of  the  advent  of 
suppundion.  The  alisence  of  fever,  however,  canufd  he  taken  as  positive 
evidence  of  Uie  absence  of  pus.  If  the  swelling  increases  in  size  or  if  it 
remains  slationary  we  strongly  suspect  that  there  is  a  local  accumulation 
of  pus.  If  ttie  pus  ha.s  once  formed  it  may  lerminale  by  absorption  or 
by  perforation  externally  or  inio  some  portion  of  the  i]dc-;tirics,  vagina,  or 
bladder,  but — and  this  should  always  be  liorne  in  mind  by  Ihe  physician 
who  takes  the  re.sponsibility  of  expectant  treatment — it  may  rupture  into 
the  peritoneal  cavity,  usually  with  the  result  of  a  fatal  septic  peritonitis. 
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Appendicitis  with  General  Suppurative  Peritonitis. — Aside  from 
those  cases  ol"  general  iK-rilnnitis  wliieli  are  caused  by  a  rupture  of  an 
appendix  abscess  intu  the  periloneal  cavity,  there  are  others  of  general 
porilonilis  in  wliich  llie  infeclion  starts  front  a  diseased  ajjpeiidix  with 
symptoms  of  sucli  rapid  development  as  to  indicate  a  general  peritonitis 
almost  from  the  very  beginning.  There  is  sudden  severe  pain  in  the 
region  of  the  nnibilii-us  rapidly  spreading  over  the  whole  abdomen,  but 
with  its  greatest  intensity  on  the  right  side.  The  vomiting  is  incessant, 
and  llie  conslipalion  so  sudden  and  complete  as  to  su^-gesl  intestinal  ob- 
struction. The  temperature  rises  suddenly  to  39°  to  40"  C.  {102.2*'  to 
104°  F.),  and  the  pulse  is  increased  to  130  to  140  per  miinile.  The  ab- 
domen rapidly  becomes  rigid  througliout,  and  deep  jialpation  is  impossible. 
The  tenderness  is  general,  but  lunst  marked  oti  the  light  side  in  the 
neighborhood  of  the  appendix.  The  symptoms  |)rngress  nijiidly.  The 
voiniliiig  of  bile  is  followed  by  that  of  fifces.  The  sdidomen  becomes  dis- 
tended. The  respiration  is  labored.  Delirium  often  sets  in.  Aside  from 
llie  localised  tenderness  and  rigidity,  the  examination  of  the  abdomen  is 
negative,  for  the  amount  of  intraperitoneal  fluid  is  loo  small  to  be  recog- 
nizeii  by  pen-ussion,  though  at  times  a  rectal  examination  gives  evidence 
of  lliiid  in  the  cul-de-sacs.  Without  an  early  operation,  death  usually 
ensues  in  these  cases  in  from  two  to  ftmr  or  live  days. 

There  is  still  another  form  of  appendicitis  with  diffuse  peritonitis,  de- 
scribed by  Bnin,  Jalaguier,  and  others,  which  is  the  most  malignant  and 
rapid  of  all,  and  in  its  course  suggests  a  septicrt-mia  having  its  origin  in  a 
vinilcrdly  infected  appendix,  lis  onset  is  quite-  dill'ereiil  from  llic  type  of 
disease  just  deBi:ribed.  It  begins  like  an  attack  of  acute  inli'sliiial  indi- 
gestion wilh  vomiting  and  fiv-tid  diarrhfta,  rarely,  if  ever,  with  constiita- 
tion.  Neither  the  pain  nor  the  tenderness  in  ttie  iliac  fossa  is  so  marked 
as  ill  the  other  cases.  The  abdomen  Is  soft,  flat,  and  easily  palpalile,  and 
with  almost  complete  absence  of  resonance  on  percussion.  The  progii'ss 
is  rajiid.  The  featun's  are  anxious.  Icaden-colored,  the  eyes  sunken  and 
surrounded  by  dai'k  rings.  The  thirst  is  keen,  the  R'Spiralion  rapid  and 
shallow.  There  is  extreme  restlessness.  The  temperature  at  the  firs! 
may  reach  39°  C.  (102.2°  F.),  but  on  the  second  day  is  more  ajd  to  be 
37*  C.  (98,6°  F.)  or  below,  in  striking  contrast  to  the  weak,  rapid  pulse 
of  150  to  Ifio.  The  mind  remains  clear  to  the  end,  without  any  cliange  in 
the  abdomuial  symplonis.  and  death  often  supen^encs  wilhin  tliirty-six 
to  forty-eight  hours,  rarely  extending  beyond  three  or  four  days. 

Chronic  Appendieitis.— An  appendix  once  inllarned  is  pr^me  to  re- 
current attacks,  wilh  the  train  of  events  connected  witli  the  primary 
attack.  The  causp  for  Ibis  probably  lies  in  an  obliterative  appendicitis 
with  or  without  adhesions,  or  perhaps  from  a  localized  abscess  circum- 
scribed by  denize  tibroid  tissue.  The  atlacks  may  recur  at  intervals  of  a 
few  months,  and  (Inally  cease  or  develop  into  an  acute  attack  whicli  may 
run  a  lypical  course.     Chronic  appendicitis  may,  however,  manifest  itself 
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from  the  beginning  as  indefinite  twinges  of  pain  in  Iho  riglif  iliac 
fossa,  brought  on  espoiially  by  uver-cxertion  and  fuligue,  witliout  c-vor 
developing  alarming  sytiiptonis,  and  with  but  little  else  in  the  way  of 
symptoms;  on  Ihe  oilier  hand,  these  inconstant  pains  may  be  prod- 
romal symptoms  oF  a  susceptible  appendix,  which  iaier  becomes  acutely 
inflamed. 

Diagnosis. — The  diagnosis  of  appendicitis  in  young  children   is  often 
made  dillifult  by  the  inability  uf  Ihe  child  to  locale  airiiratcly  his  sense 
of  pain,  and  lo  appreciate  the  distinction  between  pain  and   tenderness. 
Moreover,  the  contraction  of  his  abdomuial  muscles  and  bis   inaliililv  to 
relax   them   at  will   renders   the   result  of  palpation   less   certain.      The 
presence  of  fever  and  localized  tenderness  in  the  right  iliac  fossa  are  the 
principal  ])nints  in  the  excliLsion  of  hepalic  and  renal  colic.      Intestinal 
colic  is  mon?  ollen  associated  with  diarrhfi'a  tlian  with  conslipation,  and 
here  again  tite  localized  tenderness  is  a  cnicial  point  in  the  diagnosis.      It 
is  well  established  that  in  pneumonia  in  children  Ihe  pain  is  frequently 
referred   to   the   abdomen,  but  careful   attention  to  the  symptoms   and 
course  of  tbe  disease  will  enable  one  lo  distinguish  between  the  two  con- 
ditions.    An  appendix  abscess  arising  from  an  appendix  unusually  placed 
might  easily  be   confounded  witJi  a  perinephritic  abscess,  bul    in   either 
case  operation  is  indicated,  and  the  error  in  diagnosis  should  not  prejudice 
the  interests  of  the  child.     Appendicitis  with  the  sudden  onset  of  septic 
peritouitb*  may  readily  suiigest  an  intestinal  obstruction,  bul  Ifie  lever. 
localized  tenderness,  and  leucocytosis  are  not  likely  to  occur  in  I  In-  latter 
condition,     in   intussusception   the  straining,  tenesmus,  and  small    and 
frequcnl   discharges  of  blood   and   mucus,  and  the  sau.sage-like  liinmr, 
which  can  often  be  felt  in  the  region  of  the  transverse  colon,  usually  suf- 
fice for  a  diagnosis.     Moreover,  appendicitis  is  very  rare  under  two  years, 
and  intussusception  is  very  common.     In  eerlain  cases  Ihe  two  conditions 
simulate  each  other  very  closely.     Perforalion  of  gastric  ulcer,  pus  tubes, 
and  pelvic  peritonitis,  abscess  of  the  broad  ligament,  acule  pancreatitis, 
appendicular  hypochondriasis   and   hysteria,  which  may  in  the  adnlt  be 
mistaken  for  appendicitis,  are  not  likely  to  occur  in  infants  and  young 
cliildren,  but  in  older  cliildren  should  be  borne  in  mind.     An  acule  in- 
llanniiation  of  the  gall-bladder  and  appendicilis  are  otlen  confounded,  and 
an  unusual  position  of  the  appendix  should  always  be  remembered. 

PaoGNosrs, — The  prognosis  depends  lai^ely  upon  how  early  the  diag- 
nosis is  made  and  the  skill  of  the  sui^eon  who  is  called  for  consultation 
and  operation.  Cases  undoubtedly  recover  in  many  instances  without 
operiilion,  bul  Ihe  extreme  gravity  of  Uie  results  of  an  extension  nf  Ihe 
inflammation  to  the  peritoneum,  and  the  realization  that  this  accident  may 
occur  at  almost  any  time,  even  in  the  cases  which  are  apparently  running 
a  mild  course,  render  general  statistics  of  little  value  in  the  considera- 
tion of  an  individual  case.  We  should  not  lose  sight  of  the  (act  that  in 
infancy  we  see  most  frequently  the  very  severe  and  acute  foniis  of  the 
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lisease,  and  there  is  the  special  tendency  to  perforation  and  gan^ene  and 
extension  to  the  peritoneum,  with  its  very  serious  consequences. 

Treatmekt. — Personally,  we  consider  the  disease  one  for  surgical  obser- 
vation and  treatment.  It  is  safer  lo  call  the  sui^eon  in  consullalion  early 
than  late,  and  if  the  diagnosis  is  determined  it  is  wiser  to  Irusl  to  his 
judgment  as  to  the  expediency  of  immediate  or  delayed  operation  than 
for  the  physician  himself  lo  attempt  to  decide.  There  is  no  medical  treat- 
ment other  than  that  which  is  purely  symptomatic.  Absolute  rest  in 
bed,  irrespective  of  the  severity  of  the  symptoms,  is  of  first  imporlance ; 
local  applications  of  ice  should  be  used  lo  control  the  pain,  or,  if  the 
child  objects,  as  is  frequently  the  case,  hot  fomentations  should  be  tried. 
Cathartics  and  laxatives  should  be  avoided,  and  the  bowels  nioved  by 
eneraata.  Blisters  should  not  be  used..  Opium  is  strongly  objected  to 
by  surgeons  as  tending  to  mask  the  symptoms  ;  if  it  can  be  avoided,  it  is 
far  better  to  do  so;  but  very  small  doses,  sufficient  lo  keep  the  palient 
from  excessive  pain  and  fairly  quiet,  are  probably  in  children  a  lesser 
danger  ttian  that  which  would  bo  caused  by  hours  of  pain,  crying,  and 
intense  restlessness.  If  no  operation  could  be  performed  we  should  prefer 
to  trust  to  opium  in  the  early  stages  rather  than  to  cathartics. 

Fistulte  in  ano  is  not  a  very  common  condition  in  infancy  or  early 
childhood,  but  is  met  with  at  times.  The  condition  has  the  same  charac- 
teristics as  in  the  adult,  and  should  be  treated  in  the  same  way. 

JHTESTINAL.   WORMS. 

The  worms  which  are  found  in  Ihe  intestines  of  infants  and  cliildren 
are  the  same  as  those  which  occur  in  older  patients.  The  only  ones, 
however,  which  are  common  and  important  enough  to  speak  of  are  Uie 
oxyuris  vermirnlariii  (pin-worm),  the  ascarln  ltunbricoidf»  (round-worm), 
the  ktitin  solium,  and  the  tcenia  mediacaneUula  (tapeworms). 

Oxynris  Vermicularis, — The  oxyuris  verniicularis  is  a  minute  worm, 
which  looks  like  a  little  piece  of  white  thread.  The  female  is  from  0  6  to 
1.2  cm.  (J  to  J  inch)  in  length.  The  male  is  about  one-third  as  large,  and 
has  the  tail  rolled  into  a  spiral.  Their  developuu-nt  takes  place  in  the 
large  intestine,  and  the  mature  worms  deposit  their  eggs  in  the  rectum. 
The  eggs  enter  the  intestine  through  the  monlli,  and  children  are  very  apt 
lo  reinfect  themselves  by  carrying  the  e^-s  on  the  fingers  or  under  the 
nails  to  tlieir  mouths. 

These  worms  sometimes  exist  in  large  nmnbers,  and  their  development 
is  so  rapid  that  it  is  often  dillicull  lo  dislodge  Iheni  coniplelely.  The 
most  common  symptom  of  the  oxyuris  is  an  intense  itching  about  the 
anus.  The  steep  of  the  child  is  disturbed  by  Ibis  irrilalioit,  and  various 
nervous  symptoms  develop  in  children  who  are  infesled  wilh  this  para- 
site. Thus  incontinence  of  urhie  sometimes  results.  In  girls  the  parasite, 
by  migrating  from  the  anus  lo  the  vulva,  may  cause  a  x'ulvo-va^nitis. 


h 


632 


pKniATBirs. 


DiABsoliis.— The  diagnosis  of  Iho  presence  of  these,  as  of  otiier  intes- 
Unal  iKirasiles,  can  be  mad*^'  only  by  finding  the  worm  or  i(s  ova  in  the 
iriU-stinal  dischiirgi-s.  When  Ihey  arc  suspected,  an  enema  of  riear  walcr 
slioald  be  given.  II'  the  parasites  are  iin-senl,  tiny  will  he  dislodged, 
and  careftil  inspeetion  will  disclose  their  presence.  Whenever  there  are 
symploms  of  nllex  irrilaliuii  in  llo-  neit'liliurhnnd  of  the  arms  or  the 
gcmlu\  organs.  Hie  uxyuris  sliuuld  be  sUBpetU-d   ami   sought    for.     The 
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parasites  can  oden  be  found  in  the  ftecal  dischar(|[es,  and  iti  sunie  cases 
they  can  be  seen  by  simply  strelching  open  the  anus  and  examining  the 
mucous  membrane  of  Ihe  rectum. 

Treatment. — Allhough  most  of  the  worms  are  in  tlie  rectum,  yef  they 
also  infest  the  upper  parts  of  the  intestine,  and  therefore  sometimes  can- 
not be  reached  by  enemata.  In  many  cases  enemata  of  sall-and-waler 
are  sufficient  to  produce  a  cure,  but  in  some  cases  Hie  salt,  even  in  small 
amount,  is  so  irritating  tiiat  it  cannot  be  used.  Infusions  of  quassia  may 
also  be  employed  as  enemata.  One  of  the  most  elVeclive  methods  of  dis- 
lodging Ihe  parasite  is  to  give  every  evening  at  bedlime  an  in,iection  of  60 
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c.c.  (2  ounces)  of  sweet  oil.  This  is  allowed  to  remain  in  tlie  rectum  for 
five  or  sis  ininutL's,  and  a  lai^e  enema  of  water  is  then  used  to  wash  out 
the  oil,  which  usually  carries  with  it  the  parasites  from  the  lower  colon 
and  the  rectum.  Care  must  bo  taken  in  regard  lo  cleanliness,  so  as  to 
prevent  reinfection. 

Wlien  this  trpatnient  is  not  sufficient,  lozenges  of  santonin,  0.01  lo  0.03 
gramme  (J  to  ^  grain),  according  to  the  age,  may  be  given  two  or  three 
times  daily.  We  have  seen  obstinate  cases  yield  lo  a  treatment  consisting 
of  free  catharsis  by  Epsom  salts  every  morning  for  three  consecutive 
days,  followed  each  day  by  irrigation  of  the  colon  with  salt  solution  after 
the  salts  have  ceased  lo  act. 

Every  two  or  three  days  a  cathartic,  such  as  castor  oil  or  calomel, 
should  be  given.  Care  must  he  used  in  giving  santonin  not  to  produce 
symptoms  of  poisoning,  such  as  gastro-enteric  irritation,  dizziness,  and 
yellow  vision.  This  occurrence,  however,  will  not  be  common  if  in  each 
case  the  effect  of  the  drug  on  the  child  is  carefully  watched.  Serious 
symptoms,  such  as  convulsions,  have  been  caused  by  a  lack  of  care  in 
using  this  drug  in  young  children. 

Under  this  treatnienl,  aided  by  high  rectitl  injeclions,  Ihe  worms  tan 
in  most  cases  be  erariicateil.  We  havi-,  however,  met  willi  vi'ryinlnic- 
table  cases  m  which  months  and  even  yeare  had  elapsed  before  treatment 
of  any  kind  was  successful.  In  such  casts  temporary  relief  can  be  obtained 
by  gi\ing  the  cliild  each  night,  or  two  or  three  limes  a  week,  a  small 
enema  of  oil. 

Ascaris  Lumbricoides. — The  ascaris  lund)ricoides  is  a  long,  cylin- 
drical, ycUowTsh-wliilf  or  reddish-yellow  wi>nii,  puinled  at  bolh  extremi- 
ties. The  male  is  distinguished  from  the  female  by  liifi  lad  (hat  it  is 
smaller  and  is  always  rolled  upon  itself,  while  the  female  is  straight.  The 
length  of  the  male  L?  from  10.4  to  18  cm.  (-1  to  7  inchos),  and  Ihat  of  Ihe 
female  from  16.5  to  28.5  cm.  (G  to  11  inches).  The  t^^  of  this  worm  are 
oval  in  shape,  0.075  mm.  long  and  0.058  mm.  wide.  When  Ihey  are  first 
passed  Ihey  are  almost  transparent,  but  they  soon  become  yellowish  and 
^waque.  These  eggs  are  not  developed  wilhiii  the  intestine,  but  may  jiass 
^pt  with  Ihe  f*ces.  They  are  very  tenacious  of  life,  and  may  develop 
under  favorable  circumstances  after  many  years.  The  embr>'os  are  de- 
veloped outside  of  llie  body,  and  reach  Ihe  intestine  with  the  drinking- 
water,  where  they  develop  into  the  mature  worm. 

The  habitat  of  the  worm  is  usually  in  the  small  intestine.  It  may, 
however,  pass  through  the  rectum  either  with  the  fieces  or  alone,  and 
may  migrate  into  tlie  stomacti,  ccsophagtis,  or  nose.  Sudden  death  has 
resulted  from  the  entrance  of  these  >vonns  into  Ihe  air-passages.  They 
may  also  at  times  enter  the  common  and  cystic  bile-ducts,  and  they  have 
even  penetrated  farther  and  caused  abscess  of  the  liver.  There  is  no 
danger  of  their  perforating  a  normal  intestine,  but  when  ulceration  has 
been  present  perforation  has  occurred. 
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a  feeling  ol  discomlort  or  even  colic  in  the  rogion    of  li 

Neiliier  of  these  symptoms,  however,   ran   be  depondfd  "'"Wlicus. 

antheliiiinlic  is  r.;quiri.-d  lo  detenniiie  wiielher  the  parasil     -"*^'^"'   ""'^    < 


wiieEuermeparasile  is  r.i-  . 

certain  cases  coimilsions  in  children  have  been  follouod  1)  ,  ,j  '^"*-  '" 
of  a  lumbrifoid  worm.  This,  however,  cannot  be  aecepted^  '  ^*^®*^"^ 
evidence  that  the  convulsion  was  dependent  npon  the  wor  ^^  '^""<"Ii'sive 
met  with  instances  in  which  lanje  ntindiors  of  these  wurnis  'w  "^  ^''  "^  ^"^^ 
[he  autopsy  in  children  who  during  life  showed  no  nt.Tvou*""''  '"'^""^^  ^' 
whatever.  As  a  rule,  the  presence  of  tlipse  parasilis  in  fi  ^^'"''''^'"3 
unless  in  very  laiye  numbers,  is  not  especially  iniportani.  "^    '"'t-stine. 

TiiEATMENT.— The  uiost  ellicacious  trcalment  of  this  forn 
is  in  the  form  of  santonin,  which  should  be  niven  in  the  snui    "i  '"*^™^''' 
with  the  same  caution  as  we  liave  already  di'scribcd  in  speak"^  ■°^''^"''"'' 
tieatnient  of  the  oxyuris,     Instead  of  santonin,  the  freshlv  ur 
extract  of  spigelia  and  senna  itt  doses  of  ],S7  c.c.  (.V  d^ach^n^  r 


two  years  old,  and  3.75  c.'\  (1  drachm)  fur  older  cliil.Iren,  can 'k  ^  '''"'*' 


two  or  three  times  a  day,  care  being  taken  not  to  prodme  too  I  "'^^'.*'*^" 
tation.  The  oil  of  chenopodiuni,  (1.012  lo  0.018  c.c.  (2  to  3  mj"-"^  "''''" 
sugar,  for  a  child  (wo  or  three  years  old,  and  0..'jO  to  O.iiO  c  ,.  (o^^^'  "" 
minims)  for  older  children,  can  also  be  given.  A  cathartic  siiouiij V  ."""  ^" 
in  connecfion  wifh  these  drtigs,  as  well  as  with  sanlonin.  "^  "^*^ 

TBenire  {luptfirnrmt).  —  TIil-   forms   of  licnia    which    nmst    fW. 
occur  in  children  are  tlie  (aiwi  snlhim  and  the  tiBiii<i  mril,f,rtt„e/ff,t„       Tt, 
(tenia  solium  has  a  slight  projection  at  tlie  appx  of  its  head,  around  \  i  •  ^ 
are  a  series  of  hooks,  and  below  which  are  four  suckJng-disks.     The  f  "  ■ 
mf^iornnrltnln,  or  beef  tapeworm,  is  the  variely  which  occurs  innsl  fvl^ 
quently  in  chiidren.     It  has  a  blunter  liook  than  the  tienia  soliiun    and 
does  not  have  the  circle  of  hooks.     These  worms  vary  in  lenglh  froin  qqk 
lo  1512.5  cm.  (20  to  50  feet).     Tticre  is  nothing  especial  to  be  said   con 
coming  these  worms,  and  we  refer  to  them  merely  because  at  times  Ih  .  ~ 
occur  in  early  life.     Tliey  are  never  met  with  in  nursing  ihildrt-n  whon 
breasl-niilk  forms  the  exclusive  diet.     There  is  reason  to  suppose    l|,.,| 
raw-beef  juice  may  carry  the  eggs  of  the  ttenia.     There  are  no  esjiecial 
symptoms  produced  by  tliis  worm,  and  the  diagnosis  is  made  entirely  bv 
finding  the  segments  in  the  fteces.     There  is  no  especial  danger  from  the 
l)resence  of  the  tapeworm. 

Tbeatsekt. — The  treatment  employed  for  expelling  tliis  worm  is  the 
same  in  children  as  in  adults,  but  we  should  be  very  careful  not  to  irritate 
too  much  the  sensitive  gaslro-enteric  mucous  membrane  of  the  young  child 
The  child  should  first  be  treated  with  laxatives,  so  as  to  free  the  intestine" 
Food  should  be  withheld  from  the  early  evening  until  as  late  as  possible 
the  next  day.    An  anthelminlic  should  then  be  given,  followed  in  one  or 


DISEASES  OF  THE  IVTESTINT.. 


s;i5 


two  hours  by  a  cathartic.  This  usually  results  in  the  expulsion  of  a  large 
mass  of  segments.     Greiit  care  should  be  taken  to  prevent  the  head  from 

■  breaking  ulT  before  it  is  expelled.  If  the  head  remains,  the  worm  grows 
again  and  Ihe  Irealment  has  been  useless.  The  anus  should  be  earefully 
dilated   during   the  expulsion   of  the  worm.     Silling  on  a  vessel  of  liot 

I  water  seems  to  help  to  prevent  the  head  from  breaking  off. 


FiQ.   179, 


TffniJk.    1.,  without  heail ;  U,,  wtlh  hnul. 

Tliere  is  no  anlhelniintie  which  we  have  found  pre-eminently  surcessful 
in  expelling  Ihe  tienije.  One  of  the  most  harmless  is  the  alkaloid  pelletieriiie 
from  pomegranate.  The  tannate  of  pelletierine  can  be  given  to  a  cliild 
from  Ihree  to  five  years  old  in  the  dose  of  from  0.01  lo  0.03  gramme 
(J  lo  i  grain).  As  dizziness  and  headache  are  sometimes  complained  of, 
it  is  well  to  have  the  child  kept  in  bed  and  lying  down  until  the  ePfect  of 
anthelmintic  has  passed  olT.  The  oleoresin  of  male  fern  may  also  be 
id.     The  dnse  is  0.94  to  1.S8  gramme  (J  to  J  drachm).     The  cathartic 
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which  is  most  useftil  m  these  cases  is  Epsom  salt,  7.6  to  15  grammes 
(2  to  4  drachms). 

It  is  hardly  worth  while  to  mention  the  other  numerous  anthelmintics 
which  have  been  recommended,  as  they  are  usually  inefficient. 

If  the  head  of  the  worm  is  not  obtained  and  if  a  considerable  portion 
of  the  segments  is  discharged  as  a  result  of  the  treatment,  it  is  desirable 
to  wait  a  few  months  before  malting  a  second  attempt  to  dispel  the  pant- 
wte.  The  reappearance  of  s^ments  in  the  stools  indicates  that  the  growth 
of  the  worm  is  sufficient  to  justify  another  attempt  to  dislodge  il. 
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PERITONEUM. - 


DISEASES  OF  THE  LIVER. 

The  size  of  the  liver  is  iti  infancy  very  large  relatively,  and  in  early 
childhooil  S(iin(?whal  larger  than  at  a  later  period  of  life.  This  is  of 
importance  in  making  a  diagnosis  as  to  the  increase  or  decrease  of  the 
noniml  hepulic  area.  These  changes,  although  varying  so  much  at  dif- 
ferent ages  from  hifancy  to  puherty,  yet  in  the  intemiediale  extremes  of 
siz(jshow  such  slight  dill'ert'nces  tJiat  nothing  definite  can  be  staled  in 
regard  to  them.  In  early  life,  however,  we  may  say  thai  the  edge  of  (lie 
liver  may  be  fell  aJjout  l.-'j  to  2  cm.  (J  to  j  hich)  below  the  edge  of  (he 
ribs  in  front,  and  that  the  hepatic  dulness  extends  up  to  the  fifth  inter- 
space or  ril)  in  froid,  to  the  seventh  interspace  in  the  axillary  line,  and  to 
the  nhilli  space  or  rib  behind. 

The  left  lobe  of  the  liver  is  relatively  larger  in  the  child  than  in  the 
adult.  (Sleffen.)  In  delerrnining,  however,  whether  or  not  the  liver  is 
of  abnormal  size  we  must  consider  that  a  downward  displacement  of  a 
normal  liver  may  take  place  from  rela.\ation  of  the  ligaments  and  of  tlie 
abdominal  walls  in  cases  of  wasting  disease,  also  from  pressure,  as  from  a 
pleurilic  effusion  or  from  thoracic  defomiily  as  in  rhachilis.  Upward  dis- 
placentenl  also  may  lake  place  fnmi  ascites  and  other  causes  of  atHlotninal 
distention. 

Diseases  of  the  liver  are  nol  common  in  infancy  and  childhood,  as  the 
tiiciling  causes  of  hepatic  disease  are  usually  nol  present  in  early  life. 
When  hepatic  disease  is  present,  it  is  commonly  secondary  to  some  gen- 
eral disease. 

Congenital  malpositions  and  malformalions  of  the  liver  may  occur,  but 
those  of  especial  clinical  interest  are  chiefly  connected  with  the  bile-ducts, 
and  have  been  described  on  page  294, 

The  acrjiiired  pathological  lesions  which  occur  in  the  liver  in  infancy 
and  childhood  do  not  differ  from  those  which  are  met  with  in  later  life. 
A  rapid  increase  and  decrease  in  Ihe  size  of  Ihe  liver  are  not  infre(|ucntly 
met  with  in  disease,  and  careful  measurements  have  shown  that  even  a 
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very  slight  disturtHince  of  health  may  cause  in  young  children  a  variation 
of  from  2  to  4  cm.  (j  to  IJ  inches)  in  the  size  of  t!ie  liver. 

In  most  diseases  which  are  accompanied  by  liejialic  disturbance,  it  is 
much  more  common  to  liave  the  liver  enlarged  than  diminished  in  size. 

ICTrHRTTS. 
Icterus  is  a  symptom  of  a  number  of  diseases,  as  well  as  of  disease 
of  the  liver,  but  it  so  commonly  occurs  when  the  liver  is  either  directly 
or  indirectly  affecrted  that  it  is  best  spoken  of  in  connection  with  liepatie 
disease.  The  icterus  which  arises  at  birth,  either  of  the  temporary  form, 
such  as  icterus  neonatorum,  or  flrom  obliteration  of  the  bile-ducts,  has 
already  been  described  on  page  294,  but  it  may  be  added  to  what  was 
said  rt^arding  the  former  ttiat  there  is  some  reason  to  suppose  that  it  may 
he  caused  by  the  ductus  venosus  remaining  patent  at  birth.  Icterus  as  a 
symptom  of  acute  and  chronic  duodenal  indigestion  has  been  described  on 
page  803.  It  must  not  be  assumed  that  there  is  necessarily  hepatic  dis- 
ease t}ecause  icterus  is  present,  as  any  slight  luechanical  disturbance  in  tlie 
liver  produced  by  diseased  conditions  elsewhere  may  cause  icterus.  In 
these  cases,  even  though  the  liver  may  be  somewliat  enlarged,  it  is  not  a 
symptom  of  much  import,  and  the  liver  is  soon  restored  to  its  normal 
condition,  provided  that  the  original  disease  has  disappeared  or  has  ceased 
to  produce  hepatic  disturbance.  In  addition  to  this  obstructive  class  of 
cases,  icterus  niay  also  occur  as  a  symptom  in  «rp(ic  uiflamnuUion  of 
ike  nmbiUciil  rein.  In  these  cases  the  liver  is  apt  lo  be  enlarged  and 
tender.  Convulsions  commonly  occur.  Vomiting,  diarrlnea,  abdominal 
swelling,  pain,  and  tenderness  are  present.  The  temperature  is  high. 
The  respirations  are  increased,  and  death  usually  occurs  from  exhaustion 
or  from  septic  inflamniatiou  of  the  pleura,  pericardium,  or  other  ()arts. 

AODTB  YEUjOW  ATROPHY  OP  THE  LIVER 
It  is  uncommon  for  the  liver  to  be  decreased  in  size,  but  this  occurs  in 
the  very  rare  cases  of  acute  yellow  atrophy  at  tinii'S  met  with  in  ciiildren. 
The  disease  is  insidious  in  its  onset,  and  is  cliarar(cn/,ed  by  genural  symp- 
toms of  malaise,  witli  icterus  and  urine  containiTig  bile.  In  the  beginning 
of  the  disease  the  liver  is  enlarged,  but  in  the  later  stages  it  is  decidedly 
diminished.  Cerebral  symptoms  and  vomiting  are  quite  prominent,  and 
death  invariably  occurs. 

OONOBSnON  OF  THE  LTVER 

Although  an  acute  congi'stion  of  the  liver  may  occur,  as  from  certain 
poisons  and  in  the  course  of  malaria,  yet  by  far  the  iiin."!l  cMinmon  form  is 
the  snbacule  or  chronic  condition  which  results  from  sla.iLs  in  the  venous 
system,  produced  by  cardiac  disease  and  certain  pulmonary  conditions 
which  interfere  with  the  circulation. 

There  are  no  especial  hepatic  symptoms  beyond  enlargement  of  the 
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oi^an,  and  the  treatment  is  that  of  llie  primary  disease.  This  enlarge- 
ment may  occur  from  a  number  of  causes,  among  wliich  is  inedtaidcal 
••ongeslioii,  arising  ill  the  eourse  of  cardiac  riisease. 

FATTY   INFILTRATION  OP  THE  LIVEH. 

Fatty  liver  in  eariy  life  is  i|uite  commurt,  especially  in  iafaiits,  and  does 
nut  dilTer  palliologically  from  tliat  whicli  is  met  with  at  a  later  period. 
The  liver  may  or  may  not  be  enlai^od.  and  there  are  no  especial  hepatic 
symptoms,  swh  as  icterus  or  ascites,  which  characterize  this  condition,  tiie 
symptoms  being  those  of  the  general  disease  from  which  the  child  is  suf- 
fering. It  may  be  found  associated  with  a  number  of  diseases,  especially 
suppiu-ative  inflammations,  pneumonia,  rhactiilis,  tuberculosis,  and  wast- 
ing diseases,  especially  willi  those  whicli  are  associated  with  disturbances 
of  digestion.  When  the  liver  is  enlarged  from  this  cause  its  surface  is 
found  (o  be  smooth  and  there  is  no  pain  nor  tenderness  on  palpalion. 

The  prognosis,  unless  the  disease  is  dependent  upon  some  incurable 
disease  elsewhere,  is  fairly  good. 

The  trealnient  is  essentially  dielefic,  liygienrc,  and  thai  of  the  causative 
disease. 

BUPPUHATIVbl  HEPATITIS.— ABSCESS  OF  THE  UVER. 

iU>scess  of  tile  liver  is  an  exceedingly  rare  condition  in  both  infants 
and  children.  Even  when  septic  infection  of  the  umbilical  vessels  has 
laken  place  at  birlli,  it  lias  been  found  that  only  hi  a  very  small  propor- 
tion of  these  casi-s  has  hepatic,  abscess  resulted. 

Etiology. — According  to  Musser's  analysis  of  thirty-four  reported 
ctises.  the  average  age  was  nine  years,  and  the  youngest  one  year.  The 
causes  in  these  cases  were  from  traumatism,  from  round-worms  entering 
the  bile-ducts,  from  pylephlebitis  in  four  cases,  from  umbilical  phlebitis 
once,  from  pyaemia  twice,  and  once  each  from  pelvic  peritonitis,  dysentery, 
perityphlitis,  malaria,  and  tuberculosis  of  the  lung.?.  Musser  therefore  con- 
cludes Ihat  (he  general  conditions,  such  as  climate  and  liabils  of  life,  which 
are  marked  etiological  factors  in  adults,  are  not  of  significance  in  children. 

Stmftoms. — The  onset,  the  progress,  and  the  duration  of  the  disease 
depend  greally  on  the  primary  cause.  Iclerus  may  occur,  but  usually  is 
not  marked,  and  is  not  of  much  significance.  The  local  symptoms  con- 
nected with  the  liver  are  the  same  as  in  adult  life,  and  are  chiefly  pain, 
not  always,  however,  in  the  hepatic  region,  but  in  diOcrent  parts  of  the 
abdomen,  enlarg:ement  of  the  liver,  usually  downward,  and  tenderness 
over  the  liver.  If  m  addition  to  these  symptoms  a  tumor  is  detected 
apparently  connei'ted  with  the  liver,  and  accompanied  by  fever  of  a  heclic, 
pyiumic,  or  intermittent  type,  witli  sometimes  an  initial  chill  or  with 
irregular  daily  chills,  abscess  of  Uie  liver  is  to  be  strongly  suspected. 
Leiicocytosis  is  present.  The  symptoms  are  at  times,  however,  very 
latent,  and  the  diagnosis  can  only  be  determined  by  aepiration. 
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The  duration  of  llie  diseaso  is  apt  to  be  prolonged,  and  the  child 
(^dually  emaciates  and  fails  in  stn-ngth. 

Tiie  profirnosis  varies  prfatly,  as  tliore  an?  so  many  conditions  as  to  the 
especial  cause  and  Ihe  especial  locality  of  the  abscess  which  must  be  taken 
into  account  and  which  render  the  clianccs  of  recovery  mope  or  less  un- 
certain. 

Treatkext. — The  tn'atnjenl  is  essenliatty  surgical.  Mussor  reports 
twelve  recoveries  out  of  the  Ihirty-four  casi's,  and  hi  eleven  of  these 
aspiration  or  incision  or  both  wen*  employed. 

HYDATIDS.— BILIARY  OALOOIi— NEW  GRO^TTHS. 
Echinococcus  cysts  and  biliary  calculi  are  so  ran-  in  early  life  that  they 
need  merely  be  mentioned  as  of  possible  occurrence.  Carciiionia,  ade- 
noma, and  sarcoma  and  lymplio-sartonia  of  the  liver  have  in  rar«  in- 
stances been  met  with  in  early  life.  Tuberculosis  of  the  liver  has  been 
described  on  page  422.  AlUIJer  has  reported  a  case  of  cystic  liver  in  an  in- 
fant of  10  months,  which  weighed  1500  grammes  at  autopsy.  The  cysts 
were  shown  to  have  originated  in  newly  formed  bile-ducts.  Another  case 
is  reported  in  an  infant  seven  months  old. 

AMYliOID  UVBR. 

When  airiyloid  changes  are  present  in  the  liver,  other  organs,  such  as 
the  spleen,  kiilneys,  and  intestine,  an'  involved.  Amyloid  infiltration  may 
occur  in  the  course  of  tubenulosis  when  there  is  chronic  disease  of  the 
hones  with  extensive  suppuration,  in  wastin;,'  diseiiHes,  and  in  hereditary 
syphilis.  A  very  pi-omhieiit  symptom  in  this  contiitioii  is  an  extreme  d^ree 
of  secondary  ana-mia.  The  liver  is,  as  a  rule,  very  much  enlarged,  and 
conmionly  more  so  than  in  any  of  the  other  he|iatic  disturbances.  Its 
suriace  is  smooth,  and  there  is  rarely  hei)afic  tenderness  or  pain.  Ascites 
is  rare,  and  there  is  usually  no  icterus.  The  progre.ss  of  the  dbease  is 
slow. 

The  diagnosLs  is  not  dillicult  if  we  find  that  lln-  child  has  one  of  the 
diseases  which  have  just  been  meritioned  as  being  the  causes  of  amyloid 
changes.  The  skin  has  a  waxy  appearance.  The  spleen  is  enlarged, 
and  there  may  he  alhmnirinria  and  dropsy,  either  fioiii  an  associated 
amyloid  condition  of  Ihe  kidney  or  fmm  th<>  jm'ssnre  priidiiced  by  the 
enlaiged  liver. 

When  these  changes  occur  in  the  liver  Ihe  prt^'iiosis  is  very  grave, 
and  there  is  no  ti-eaiment  which  will  b(^  of  more  than  temporary  benefit 
The  treatment,  therefore,  is  removal,  if  possible,  of  the  cause,  such  as  a 
diseased  joint.  If  the  disease  is  the  result  of  syphilis,  anti-syphilitic 
remedies  should  be  emi)loyed. 

Fip.  180  rejircsenls  ii  Imy  seven  and  lliree-i]uarter  years  olil.  Tlicm  was  no  his- 
tory of  lul>erculosL9  in  liis  family.     Htr  had  periussis  ivhon  he  ivas  one  and  a  quarter 
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years  nlil,  am)  measles  wiieii  lie  was  lliree  yenrs  old.  He  lieemed  well  and  slrong  iiiilil 
he  w.LS  almut  seven  jenra  old,  wlitn  he  Uei'.ime  lisUess  and  b'.'pan  lo  have  Fl^vit  and  to 
perspire  prorusely.  Liiler  lie  Uegan  lo  vomil  cKTiisii)n;iHy,  fo  coinphiiii  of  hesdarhe, 
aiiii  lo  fouyh.  AllltoiiEli  he  evirlenlly  Uisl  in  weight  he  ivas  nut  esppeially  einacjaled. 
His  enlire  skill  was  extremely  pule  and  had  a  waxy  loot,  which  was  apparently  nol 
due  lo  jaundiee.  Hid  mtiroiis  membntnes  showed  much  aniemia.  Hi^  tongue  was 
henvily  coaled,  and  his  breath  was  offensive.  He  wiis  dull  and  apatlielie.  The  rer- 
vical  glands  were  enlai^'ed  and  Bli^rlilly  lender,  Imt  did  unl  lluctiiale.  The  glands  were 
niwlerBlely  enlarged  in  the  iixillic  and  t-roins.  The  peri-nssian  of  (lie  right  luny,  espe- 
ciiilly  at  the  apex,  iva.s  dull,  and  there  were  iiumcroun  rile.-;.  The  urea  of  cardiac  dul- 
ness  was  not  eniaiyeil,  hut  there  w;ib  a  slight  systulk  murmur  al  ihe  apex.     Tbe  spleen 
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was  slighlly  enlarged.  The  edge  of  the  liver  eauld  be  Telt  below  the  line  of  the  um- 
bilicus. The  area  of  hepatic  dulnesa  was  increased,  m  is  represented  by  the  broken  line 
in  tbe  figure.  There  was  no  hepatic  leiiderncss,  and  the  child  did  nut  complain  of 
pain.  The  lower  part  of  the  abdomen  was  dull  on  percussion  ns  high  as  Ihe  line  which 
is  drawn  under  the  umhilirna.  This  was  due  lo  a  slight  nniouut  nf  ascites.  The  legs 
were  swollen.  Th-;  urine  bad  a  specific  gravity  of  lOlf,  and  contained  n  slight  trace 
of  albumin,  an  oci.-asional  hyaline  cast,  and  rerml  epillii>lium.  The  temperature  had 
Tsried  ftom  37.2°  lo  39.4°  and  4(1.0°  L'.  (99°  lo  WJ°  and  1IJ5°  i\).  The  increased 
sile  of  the  liver  was  probably  due  lo  ainyhud  inHllr&lioii,  followiiii^  what  wii.'^  siippused 
to  lie  pulnionary  tuhcrculosi.':. 

A  li-w  diiys  later  the  child  grew  m|ii<lly  weater,  end  died  of  exhaustion.  An 
Itulupsy  was  ikjI  obtained. 

DJTERSnTIAL  HEPATmS.— CTRRHOSIS. 

Interstitial  hc'[J!itifis  may  bo  a  lesion  of  a  imiiiber  of  systemic  diseases, 
esjiL-fially  fiT  syphilis,  biit  also  of  tuberculosis.  The  flbi-asc,  however, 
may  ap|iart?iiHy  oireiir  williout  disease  of  any  olher  oOi-ati.  hi  infants 
cirrlKJsis  of  tlu'  lin-r  is  almost  invariably  of  syjihililic  nrijjin. 

Hcgardiiig  cirrhosis,  in  connection  willi  [oiigeuiliil  obstruction  of  the 
bile-ducts,  Morse  gives  the  lbllo\\'ing  explanaliun  as  to  the  etiology.     lrri> 
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tant  substances  may  pass  through  the  placenta  to  the  fetus  and  reach  the 
liv('r  diri;ctly  or  indirectly  through  llie  general  circulation  and  so  pro<luH 
tfie  conditions  necessary  for  a  mixed  cirrhosis.  The  cholangitis  then 
descends  to  the  larger  ducts.  Stenosis  and  obliteration  readily  follow, 
because  of  the  extremely  small  size  of  their  lumen  at  this  lime. 

Additioimi  piiinis  in  favor  of  primary  cirrhosis  are  :  (1)  The  constant 
occurrence  of  cirrhosis  in  obstruction  of  bile-ducts  in  infants,  compared 
with  its  rarity  after  obstruction  of  the  larger  ducts  in  adults.  (2)  The 
lanje  size  of  the  liver,  which  is  usually  small  when  due  to  obstruction  in 
later  life.  (.'{)  The  enlargement  of  the  spleen,  which  does  not  occur  in 
untom plicated  biliary  obsfnictiou.  It  seems  reasonable  to  suppose,  there- 
fore, that  the  disease  is  duo  to  irritants  derived  from  the  mother,  which 
cause  a  cirrliosis  and  cholangitis,  the  cholangitis  descending  and  obliterat- 
ing the  latter  ducts. 

A  certain  number  of  cases  seem  to  have  followed  scarlet  fever  and 
measles.  Alcohol  is  sometimes  an  etiological  factor  in  infancy  and  early 
childhood.  When  the  disease  is  caused  l)y  alcohol  the  pathological  condi- 
liun  is,  as  a  rule,  atrophy. 

Interslilial  he|)jititis  as  it  occurs  in  childhood  may  be  atrophic  or  hyprr- 
li-ojifiii:     The  geiH-rai  svmptomatolog}-  differs  but  little  from  that  of  the 
adult.     In  the  begiiniing  ihe  symptoms  are  very  apt  to  be  confounded 
with  those  of  simple  congestion  arising  from  digestive  disturbances.     There 
may  be  abdominul  pain,  slightly  alimented  by  pressure.     DiarrlxBa  and 
constipation  aiternate.     There  are  usually  ascites  and  slight  jaundice,  and 
at  limes  diialafion  of  the  subcutaneous  abdoiTiinal  veins.     Stigniata  com- 
posed of  colleclinns  of  dilated  minute  veins  arc  sometimes  observed  on 
the  face.     The  temperature  is  irrt^^ular.     As  a  rule,  it  is  not  much  height- 
ened, and,  in  fact,  is  often  subnormal.     When  the   hepatitis  is  not  de- 
pendent <in  diseasi-  elsewhere,  and  is  not  due  lu  alcohol,  there  are  no 
cliaraclerislic  symplonis  beyond  llio  enlaivemenl  of  the  liver.     In    this 
form  the  ascites  is  usually  small  in  amount,  and  the  diagnosis  can  be  made 
only   by    eliniinaling  the  other  forms  of  entai^'emenl.     It  is' commonly 
spoken  of  as  liypertrnphic  cirrhosis,     lis  prognosis  is  more  favorable  than 
that  of  the  cirrhosis  .jtist  described.     Tlie  enlargement  is  not  prominent, 
and   the  symptoms   are   the   same   as   in   tlie   adult,   the   ascites   being 
especially  marked. 

PiiOGNOsis, — The  prognosis  iti  this  class  of  cases  is  bad,  as  the  progress 
of  the  disease  is  usually  rather  rapid. 

Tkeatmest. — The  treatment  of  cirrhosis  of  the  liver  is  symptomatic. 
Owing  to  the  prominence  of  syphilis  as  a  cause  of  cirrliosis  in  infants, 
anti-syphililic  treatment  should  always  be  tried,  even  in  the  absence  of 
other  .signs  of  congenital  syphilis.  It  should  ho  pushed  vigorously  and 
for  a  considerable  period. 

Fif.  181  I'cpresenU  a  girl  eighteen  monllis  o1<l.  Tlit-ru  w.i3  im  history  i>r  syphilis 
or  of  tuberculoeis.     Sliu  had  pertussis  when  she  was  ten  months  old,  and  the  cough 
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lasted  for  spvpnil  monllis.  Slip  li.id  iipver  hpen  pivpn  nlcohol  in  nny  form.  Slic  was 
wi'll  unljt  she  W.I5  lin.p''n  numllfs  old,  wln-ii  slic  iiegan  U<  tmnpluin  of  ii.iin  In  (lie 
iilidomen  ami  lo  hei'ome  pale.  Bcfiire  eiilering  llie  hi>s|iiliil  she  had  dianlio'",  iiml 
her  aliiUiiiien  vius  bwi)11i;ti.  On  eiilerin^  llie  liospilnl  and  bring  |>1^i<-i>tl  nn  a  pmpcr 
(lii'l,  the  djnrrhiea  reiLied,  but  the  swelling  of  ilie  iilidonu-n  iniTiMsed.  ^he  was  iml 
psi|.ofiMlij-  thin,  Iml  vaia  |iiil'>.  Tlie  aliilnai.'ii  hm.s  nmi-Ji  <'nlarj;i-d.  Tii'-  edi.-e  of  Hip 
liver  [:oiild  lie  fell  rir!iil,v  fls  low  ;is  llm  lini'  iiT  lln'  iiinliilu'iis,  Tlie  ari'a  of  diilNe=s  rm 
{K-1'i'USsioii  is  mnrkiil  by  blai'k  lines,      Tlie  I'imit  oiii'  t^linw-i  tde  imlili  liri|weeii  Hie 

Fio.   181. 


Hjl-:fUr.p)i(i  fltihiwi'.    Ft-m»lr.  Ismnntlij-iM. 

rifrh^iid  tlie  k-O  iulio,  wlii<:h  wa.s  dlslinrt  and  easily  palpable.  There  wns  no  e^pwinl 
tenderness  on  pressure.  Tlir-  tpl.^en  v,-as  sliulilly  eiibirged.  In  tho  lnwer  |mrl  t>f  lliu 
abtlomrn  Iht-rt'  wiis  a  niodernle  amuunt  nf  dnlncss  iind  llncluutian,  showini^  (he  pre^. 
ence  of  llmd.  There  were  no  yliunlnlar  swelliinp.  Tlie  heart  wns  nurmiil.  bill  wus 
pushed  up  siimewhal  by  the  iibiJiniinn!  dlatenlion. 

The  ehild  improved  in  its  general  healtli  while  in  the  liospilal,  und  bad  a  fair  appe- 
tile.  Physieal  examinalinn  simwed  llie  prifsency  of  no  olher  dii?'-iiae.  Wilhoul  an 
aulupsy,  however,  the  diagnosis  wns  necessiiHly  held  in  idipyariee. 

The  child  remained  in  the  bo^pibil  fur  a  lew  weeks,  and  improved  in  its  genera] 
health  sii  Ihat  it  seemed  <inilr  bri^lil.  The  aseilfs  did  not  increase  in  amnuiit,  but  the 
Uver  remained  enlarged.  The  child  was  eventually  taken  away  ftum  the  hospital,  and 
il3  eubEcquent  histury  could  Iint  he  nbluined. 


DISEASES  OF  THE  PANCREAS. 

Diseases  or  Ihi'  jjancrpas  aiv  pnii  lii-ally  uiikiiown  in  inTancy  and  thild- 
hood,  wilh  Ihf  i-xoepUon  of  Hit?  gi'iifral  lissuc'-diaiiges  wliith  may  be  nic-t 
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with  in  syphilis,  and  which  have  already  been  described. 

of  a  iiialiijiiaiit  nature  have  been  reported. 


New  growths 


DISEASES  OF  THE  SPLEEN. 

The  spleen  may  be  involved  in  tubereutosis,  and  may  show  amyloid 
changes  in  connection  wifh  other  oi^ns.  It  is  frequently  enlarged  in  th>- 
course  of  a  number  of  diseases  which  have  been  described  elsewhert.-,  but 
there  are  no  primarj'  diseases  of  the  spleen. 

DISEASES  OF  THE  PERITONEUM. 

Diseases  of  the  peritoneum  may  be  of  non-infectious  or  infectious 
origin. 

The  tion-infectious  diseases  are  mostly  represented  by  new  growths. 
These  may  be  of  a  malignant  nature,  such  as  carcinoma  and  sarcoma,  or 
they  may  be  lipomala  or  of  a  cystic  character.  Tiunors  of  the  omentum 
are  rare,  but  cysis  and  hydatids  may  occur  in  this  region.  The  iJiflfcn^n- 
tial  dia{,niosis  of  these  various  forms  of  peritoneal  and  omental  growths 
can  scarcely  be  made  during  life.     The  treatment  is  essentially  surgical. 

The  in/i-ctiuuM  diseases  of  the  peritoneum  are  represented  by  ptTilonilis, 


ACUTE  PERITONmS. 

Etioloc.y. — Acute  infeclion  of  the  peritoneum  may  be  primary  or  sec- 
ondary.    It  is  a  condition  of  great  importance  in  iiil'ancy  and  early  life. 

Infants  and  children  of  any  age  may  be  attacked.  The  disease  may 
occur  in  the  course  of  tuberculosis,  or  any  infectious  disease,  of  syphilis, 
and,  most  rrci|uently  uf  ail,  of  appendicitis.  The  disease  in  any  of  the 
above  forms  is  exceedingly  rare  between  the  ages  of  six  weeks  and  two 
years. 

A  large  variety  of  viiero-organimis  are  found  in  connection  witli  aeu(« 
peritonitis.  The  colon  bacillus  is  the  most  frequent  cause.  Slreplocorci, 
staphylococci,  and  pneumococci  are  sometimes  found  either  alone  or  in 
mixed  cultures.  In  the  rare  instances  of  perforation  of  typhoid  ulcers 
typhoid  bacilli  may  be  cultivated  from  Uie  abtliiniinal  lluid  in  conjunction 
with  the  colon  bacillus  and  other  intcsljnal  micro-organisms.  Tnbertular 
peritonitis  lias  been  described  on  pa^e  396. 

Perforation  of  Some  viscus  into  the  peritoneal  cavity  is  the  underljing 
cause  of  many  cases  of  peritonitis.  Such  an  accident  may  occur  from 
intestinal  ulcers,  from  abscesses  ajid  cysts  of  the  liver,  ijall-bladder,  spleen, 
kidney,  lymph-glands,  and  apjiendix,  and  from  straiigulaled  hemije  and^ 
intussusceptions. 

Peritonitis  may  also  be  set  up  by  Mteiwinn  from  neighboring  inflamma- ' 
tory  processes,  even  when  no  direct  conmiunicalion  has  been  made  with 
the  peritoneal  cavity  by  means  of  perforation. 
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TrawHotle  peritonitis  may  devflop  from  blows,  piinolured  wounds,  and 
septic  infection  from  siii^'iral  opcTaliuiis. 

Pathological  Anatomy. — The  lesions  in  acute  peritonitis  are  repre- 
sented by  reddening  and  loss  of  the  normal  glistening  appearance  of  the 
peritoneum,  soon  followed  by  an  exudation  varying  from  a  thin  serum 
wilh  a  small  numt>er  of  white  and  red  blood-corpuscles  to  a  thick,  fibrino- 
purulent  exudate.  The  i-hamcter  of  the  pathological  processes  have 
been  more  fully  descriljed  under  the  various  forms  of  appendicitis  with 
peritonitis  on  page  829,  In  the  peritonitis  of  the  new-boni  the  charac- 
teristic lesions  are  apt  to  be  in  the  umbilical  region,  and  are  not  infre- 
quently associated  with  lesions  of  a  general  septicemia. 

SiMPTOMs. — The  symptoms  of  acute  peritonitis  vary  accordinf?  as  the 
process  is  general  or  localized.  The  localized  form  of  perilonitis  corre- 
sponds in  its  symptoms  to  what  lias  already  been  described  in  speaking 
of  appendicilis,  which  is  its  most  frequent  cause.  In  general  peritonitis 
the  symptoms  in  infanls  are  otlcn  obscure.  In  children  the  symptoms 
are  usually  prononni'cd  and  charactorislic.  The  child  is  attacked  with 
abdominal  pain  and  wilh  general  abdominal  tenderness.  The  abdomen 
becomes  distended  and  tympanitic,  and  the  child  assumes  the  position 
witicli  will  mosl  relax  Ihe  ahdoniinal  walls, — that  is,  with  the  thighs  Hexed 
anil  tlie  krures  benl.  VuniiliTLg  is  vi;rj'  apt  lo  be  present,  and  in  augmented 
when  food  is  given.  The  bowels  are  ollen  constipated,  although  at  times 
there  may  be  diarrhoea.  The  lemperaliire  is  usually  high,  .38.3°  to  40.5° 
C.  (101°  lo  105°  F.);  in  some  cases,  however,  Ihe  temperature  may  be 
normal  or  subnonnal.  The  pulse  is  small  and  rapid.  The  respirationa 
are  not  only  accelerated,  but  also  sni)erlicial,  as  deep  respiration  causes 
pain.  The  lace  has  an  anxious  expression,  and  shows  great  suffering. 
When  recovery  takes  place,  these  symptoms  gradually  subside  after  a  few 
days,  the  tenderness,  pain,  and  tympanites  disitjipear,  and  the  cliild's  face 
assumes  a  tranquil  look.  When  ini[]rovement  does  not  liike  place,  Ihe 
pulse  becomes  weaker  and  more  rapid,  the  breathing  inure  superlicial 
and  more  frequent,  there  is  chilling  of  the  extremilies,  and  Ihe  child  dies 
usually  wilhin  a  week.  Leucocylosis  is  generally  marked  unless  the 
severity  of  the  infection  is  so  great  as  to  render  a  reaction  iutpossible. 

Peritonitis  of  the  New-Bom. — This  form  generally  appears  within  the 
first  two  or  three  days  of  life,  rarely  later  than  the  first  week.  The  onset 
is  sudden,  with  voniiling,  diarrhiea,  jiaiii,  distention  of  the  abdomen,  and 
tenderness.  The  temperature  is  very  high,  40°  C.  lo  41°  C.  (104°  F.  to 
106"  F.).  In  a  case  R-poried  by  Qumquand  it  reached  42.5°  C.  (108.5" 
F.).  ICmaciation  is  rapid  and  Ihe  cactiexia  is  extreme.  Hydrocele,  gen- 
erally of  the  right  side,  with  cedema  of  the  scrotum,  frequently  develops. 
Septica?mia  and  pytemia  may  occur  as  complications.  Death  takes  place 
in  lour  or  live  days. 

Acute  Pneumoooooua  PeritonitiB. — Peritonitis  may  be  due  to  a 
primary  idiopathic  infection  by  the  pneumococcus,  or  to  a  secondary  in- 
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fcction  from  tlie  same  organism  in  connection  with  pneumonia,  pleurisv. 
or  nieninfritis.  Netter  lias  n'portt-d  a  case  of  pneumococcus  meningitis 
with  imcuniocoocus  peritonitis  in  an  infant  three  or  four  days  old.  Accord- 
ing to  Comby,  primary  pneumococcus  peritonitis  is  more  frequent  in  chil- 
dren tlian  in  adults,  and  is  most  common  between  the  a^es  of  three  and 
twelve  years.  In  Brim's  series  of  cases  it  was  nearly  four  times  more 
frequent  in  girls  than  hi  boys. 

Dieulafoy  describes  pneumococcus  peritonitis  as  a  special  clinical 
form,  which  can  sinuetiines  be  dta^^nosticatcd  by  the  character  of  the 
symptoms. 

SvMiTOMs. — The  onset   is  sudden,  with  intense  abdominal  pain,  diar- 
rha'a,  aiut  fii-cnl  vouutiiitr.     The  temperature  rises  to  .'{9°  to  40°  C.  (10-2  2° 
to  104°  v.),  and  thca'  may  be  delirium.     A  reinis.sion  of  some  of  these 
symptoms  then  ensues,  the  jiain  subsides,  diairhaa  and  distention  per- 
sist, and  the  picture  is  more  like  that  of  typhoid  fever.     At  the  end  of 
about   ei(rht  days    the    temperature   falls,   sometimes   as  abruptly  as  in 
pneumococcus  pneumonia.     The  disease  then  piLS.ses  into  another  stace 
which  refieiid)les  lulienular  peritonitis.     There  is  emaciation,   cachexia, 
phichi'd  f.'atures,  sunken  eyes,  and  a  laq-'e  and  lender  abdomen,  usually 
with  si;;tis  of  lluid.     The  fluiii.  which  is  purulent,  is  not  very  movable,  but 
shows  a  strong  tendency  to  become  encysted.     The  process   may  go  on 
for  several  weeks  and  linally  end  m  spontaneous  evacuation  of  the  pus. 
While  recovery  may  take  place  by  nalunil  meuris,  tlie  danger  of  secondary 
infection  and  death  from  exhaustion  is  so  great  that  early  surprical   inter- 
ference is  indicated,  as  under  favorable  I'onditions  a  good  proportion  of 
the  operative  I'ases  recover. 

Prognosis. — The  (iropnosis  in  acute  jjerilonitLi  is  always  gntve.  It  de- 
pends largely  upon  Ihe  virulence  of  the  exciting  cause,  u|)on  an  <?arly 
diagnosis,  and  upoir  prompt  and  skilful  siii^rical  trciilmenl. 

Theatmext. — The  treatment  Ls  esseulially  the  same  as  has  been  de- 
scribed under  apijenilicitis  wilii  jjeritonitis  iin  page  831. 

The  folhiwing  cime  illustnites  ai:ule peritonitis: 

All  infant,  niiictifiTi  muiillis  olil.  [iri'viimsly  u|ii';iri'riHy  ln';iilliy.  wms  attacked  wilh 
Tomiliiig  anil  iliarrlin'.i.  On  lln'  ftillnwinK  ''"y  'li''  (•"''  "*ns  [.nlo,  Uie  alif  nnsi  were 
working  sli(rliily.  lln:  rrspiriilions  ivcris  36,  anil  tin-  1i-iii|ir'raliirr:  was  H9.4°  ('.  (103°  F.), 
The  ri'^ipiratiiuirf  ijra.lually  iiirrcasi^rl  hi  74,  and  tin'  tiMn|H'raliirc  nw  In  40.3°  C.  (104.6° 
F,),  TliP  alidonii'ii  lu'iMini"  vry  rnucli  (lisd^ncli-d  and  tender,  and  Hip  fare  pinched 
and  anxious.  On  \h<-  rv.'iiing  of  thi'  i-ocnnd  day  from  tlic  ousel  uf  llie  disease  the 
temperature  rose  to  41,1°  ('.  (Ulli"  F,},  thi'  infant  became  very  restless,  the  pupils 
were  contracted,  and  deatli  trmk  place  a  few  hours  later. 

The  autopsy  showed  tliat  tlie  heart  and  lungs  were  normal.  The  spleen  wus  en- 
lai^d,  and  was  cnverej  with  a  lihrinous  exudation.  The  kidneys  were  pale,  and  normal 
in  size.  The  liver  was  (.'overed  with  (l.ikea  of  lymph  of  leeenl  fornialioii,  and  on  sec- 
tion allowed  the  acini  to  he  red  and  llieir  periphery  yellowisli  and  opaque.  The  mes- 
enteric lymph-nodes  were  slightly  enloi-god,  and  the  smaller  ones  were  translucent  on 
section  and  presented  evidence  of  hyperpiusia.  ,\  small  poikel  nf  the  larger  iiudeu 
wiis  found  In  have  lieeuine  cheesy  in  the  centra]  portions,  ami  in  (wo  of  these  the  pni- 
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cess  had  extendpd  Ihrough  the  substance  oF  the  gland  and  hnd  hrokeii  through  its  peri- 
toneal covering.  About  these  points  of  rupture  there  was  a  small  zone  of  reactive 
inflanimation. 

Tlie  anatomical  di^^nosis  was  acute  general  peritonitis,  which  from  an  absence 
of  any  other  source,  must  be  considered  to  have  l)een  caused  by  the  rupture  of  the 
cheesy,  degenerated  mesenteric  nodes. 

In  this  case  the  high  temperature  and  tlie  distended  abdomen  ri'ndered  the  diag- 
nosis comparatively  clear.  The  cose  is  important  on  account  of  the  cause,  for  there 
is  seldom  any  noticeable  enlai^ment  of  the  mesenteric  nudes  under  the  age  of  tliree 
years,  and  these  nodes  seldom  soften,  but  either  retrograde  or  harden  from  calcillcation. 

OHBONW  pmtcTosrna. 

By  far  the  most  common  cause  for  chronic  peritonitis  with  ascites  13 
tuberculosis,  which  has  been  described  on  page  396. 

When  an  acute  peritonitis  is  localized,  the  inllaiiiniatory  process  may 
subside,  the  fibrino-purulent  exudation  may  become  organized,  and  the 
result  bf  fibrous  adhesions  binding  the  coils  of  the  intestine  closely  to- 
gether and  to  the  abdominal  wall. 

A  form  known  as  congenital  peritonUU  occurs,  but  is  of  pathological 
rather  than  uf  clinical  interest.  In  this  form  the  fibrous  adhesions  are 
found  in  infants  who  have  died  within  a  few  hours  after  birth.  It  is  con- 
sidered a  perilouilis  of  iiilra-ulerine  development,  possibly  through  the 
placenta  from  an  intra-uterinc  peritonitis  in  the  mother. 


DIVISION    XIV. 

DISEASES  OF  THE  KIDNEYS,  BLADDER,  AND  GENITAl 

ORGANS. 


DISEASES  OF  THE  KIDNEYS. 

Diseases  of  the  kidneys  may  be  coii^nital  or  acquired. 

oongenttaIj  diseases. 

The  congenital  abnunnalilies,  such  as  coiifrenHal  cysfic  kitiney.  absence 
of  one  kidney,  liyperlmphy  of  the  reinaininjr  kidiicy  ^vhen  one  is  absent 
arionialuus  shapps  of  the  ki(hiey,  and  nial|)ositions  of  tlie   ureters    are' 
important,  Iml  are  of  surreal  nitlier  tlian  of  medical  interest.      The  I'obu- 
lated  fcidiiey.  already  described  as  a  normal  londition  in  intra-uterine  life 
may  to  a  greater  or  less  decree  continue  into  infancy  and  childhood  but 
has  no  pathological  significance.     Movable  kidneys  are  rare  in  early  life 
but  have  been  reported, 

ACQUIRED   BISKASES. 

Renal  disease  as  a  primary  aftection  in  infancy  and  childhood  has 
been  considered  rare,  but  tins  view  has  bi^on  modified  by  later  investi- 
gations, which  have  shown  lliat  nephritis  is  not  uncommon  in  cases  of 
general  infection.     Secondary  renal  lesions  are  <'oni|»aratively  common. 

The  systejuatic  examination  of  the  urine  in  children  in  connection 
witli  the  dillerenl  [jathological  lesions  of  the  kidney  has  not  yet  been 
made  to  such  an  extent  llial  we  can  invariably  diflcrcntiate  the  especial 
type  of  lesion  by  tlie  character  of  the  urine,  (.'linicaliy,  the  diseases  of 
the,  kidney,  as  differeirtiated  by  the  urinary  examination  in  infancy  and 
early  childhood,  are  less  varied  than  in  adults.  Tiiey  are  represented 
chiefly  by  acute  degeneration  and  the  mild  and  severe  forms  of  acute 
nephritis  following  scarlet  fever  especially  and  other  of  the  acute  infectious 
diseases. 

General  Etiology  and  Patholoct. — According  to  Councilman,  to  whom 
we  are  indebted  for  much  information  on  this  subject,  tlie  acquired  diseases 
of  the  kidney  in  childhood  show  considerable  differences  from  the  renal 
diseases  of  the  adult.  In  childhood  there  is  a  greater  liability  to  those 
acute  affections,  such  as  scarlet  fever,  measles,  and  diphtheria,  in  the 
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cmirse  of  which  nephritis  is  apt  to  appear.  Children  under  the  apeof  fiflcen 
years  are  less  subject  to  many  pathological  conditions,  such  as  disorders 
of  the  circulation,  which  in  the  adult  frequently  lead  to  chronic  lesions 
of  the  kidney.  Children  do  not  usually  have  those  disorders  of  the 
circulation  which  resnlt  in  granular  kidney,  for  lesions  uf  (he  arteries, 
especially  the  condition  known  as  arterio-sclerosis,  do  not  commonly 
occur  in  ctiildhood.  While  i(  is  Irue  Ihal  typical  examples  of  the  small 
granular  kidney  arc  sometimes  met  with  in  children,  these  lesions  of  tlie 
kidney  are  primarj',  and  the  lesions  of  the  circulatory  system  are 
secondar)'  and  dependent  on  the  renal  lesions.  A  pari  of  the  chronic 
diseases  of  (he  kidney  in  the  adult  Ls  without  doubt  to  be  referred  to  the 
continuous  action  on  (he  kidney  of  slight  pathological  conditions,  an 
action  from  which  (he  child's  age  protects  it.  One  palhological  lesion 
not  perfectly  recovered  from,  moreover,  makes  the  kidney  more  prone  to 
disease,  and  a  greater  effect  will  be  jjroduced  a  second  time  by  the  same 
cause,  and  chronic  disease  may  result.  In  tlie  kidney  of  the  aduK,  with 
the  advance  of  years  there  is  a  gradual  decline  hi  the  power  of  regen- 
eration, and  slight  troubles  are  not  readily  n'covered  from.  The  kidney 
of  tlie  child,  on  the  other  hand,  is  an  organ  which  possesses  great  power 
of  growth  and  regeneration.  For  (his  reason  a  condition  which  in  the 
adult  organ  is  eittier  not  recoveri'd  I'miii  at  all,  or  lays  the  foundation  for 
chronic  disease,  may  in  childhood  result  in  complete  recover)'.  Again,  the 
child  is  not  exposed  to  certain  conditions  which  are  produrtivo  of  chronic 
lesions,  or  wliich  may  lay  the  foundaliun  for  tliem.  Among  these  may  be 
mentioned  alcoholism  and  excesses  of  various  sorts.  Many  cases  of 
neplmlis  in  the  adult  are  to  be  refcrriid  to  causes  acting  not  through  the 
blood,  but  through  the  urinary  trad.  The  child,  on  the  other  hand,  is  not 
exposed  to  (he  dangers  ari-sing  froiTi  hydronephrosis  and  pyeJonephri(is, 
except  to  a  very  limited  d^ree.  Although  the  causes  of  renal  disease 
are  less  numerous  and  less  common  in  children  than  in  adults,  yet  when 
(he  same  etiological  factor  is  present  the  same  morbid  condition  is  pro- 
duced in  the  kidney.  The  various  cachectic  conditions  will  lead  to  amy- 
loid infiltration  in  the  child  as  they  do  in  (he  adult,  and  amyloid  ia- 
fillradon  of  the  kidney  makes  up  by  far  the  larger  pari  of  (he  chronic 
cases  of  albuminuria  in  cliildiv?n.  We  may  also  raeel  with  certain  chronic 
lesions  in  the  child's  kidney,  such  as  are  seen  in  tuberculosis,  and  Ihese 
may  lead  to  albumuiuria  and  (o  nephritis. 

The  acute  diseases  of  the  kidney  may  either  lead  (o  recover>'  or  may 
of  themselves  prove  fatal.  They  arc  not  to  bo  referred  io  the  contin- 
uous action  of  the  poison  uf  the  acute  disease,  but  (o  the  ell'ect  on  Uie 
kidney  of  the  lesions  produced  by  the  inllammatory  process.  An  example 
of  this  is  the  eonditioji  of  rlironic  nephritis  after  scarte(  fever,  in  which  the 
acute  lesions  gradually  piiss  into  the  chronic.  These  chronic  lesions  are 
to  be  attributed  lo  the  disnnlera  in  Iho  circulation  nf  the  organ  brought 
about  by  the  destnictioa  of  the  gloirn-ruli. 
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Cabol'3  critical  study  of  urines  of  adults  in  comparison  wilh  the  ana- 
tomic diagnosis,  as  determined  by  autopsies,  sliows  tliat  much  less  reliance 
than  was  formcriy  supposed  can  be  placed  upon  the  cxaniinatinn  of  tln^ 
urine  alone,  in  diagnosticaling  the  different  forms  of  renal  diabase.  TUy 
same  conrlusion  probably  is  eijually  warranted  in  diseases  of  the  kidney 
in  childrnn.  Our  descriptions,  therefore,  in  the  lifjht  of  itn-se  invesli 
lions,  are  necessarily  niiomplete  and  inexatt,  but  tliey  are  not  usele 
Cases  undoubtedly  occur  wtiich  correspond  to  the  types  described,  bi 
one  is  likely  to  overlook  the  pathologic  conditions  wlien  the  urine 
atypical.  Many  cases  of  acule  glomerular  nephritis  exist  which  cannot 
recognized  by  present  mettiods  of  examination.  The  possibility  of  &  c 
reel  diagnosis  of  chronic  glomerular  nephritis  from  the  cliniL-al  sympio: 
and  urinary  examinations  is  much  greater  lluin  in  liie  arute  ca-ses. 
amount  of  albumin  and  character  of  the  casts  is  especially  niisli-adir 
The  most  reliable  data,  according  to  Cabot,  are  the  twenty-four  ho' 
quantity,  the  specific  gravity  and  the  color  of  the  urine.  Cryoscopy  ani 
other  methods  of  determining  renal  excretions  have  not  proved  suf-  i 
ficienlly  acrnrate  and  practicable  to  add  much  value  to  the  older  mctho^H 
of  examinalion.  ^^ 

Ckkkhal  Svmptomatoloot. — The  general  symptoms  connected  ivith  thr  i 
various  forms  of  nephritis  are  so  similar  that  it  will  be  less  confusing  t^| 
mention  first  the  common  symptoms  whiili  may  occur  in  any  of  th^^ 
forms  of  nephritis,  and  then  to  describe  the  etiology,  pathology,  a; 
urinary  examinalion  of  the  different  forms. 

One  of  the  most  common  si^ns  in  nephritis  is  cedema,  which  occn 
frequently   in   acute   nephritis   and  iu  subacute  and  chronic   gloiiicrul 
nephritis.     The  o'dema  generally  appears  first  in  Ihe  eyelids,  and  then 
the  hands  and  feet.     There  may  be  general  anasarca.     Not  inri-equcnil 
however,  oedema  is  absent  or  not  marked.     Nausea  and  voniiling  are  n 
infrequent  in  the  beginning  of  the  disease,  and  in  some  cases  arc,  perha|i3, 
due  to  the  heightened  temperature.     It  may  occur  later  in  the  liiscuse  ii 
a  symptom  of  uneniic  poisoning.     In  such  cases  there  is  marked  diniinU' 
lion  in  the  amount  of  the  urine,  or  even  suppression.     A  marked  second 
ary  anaemia  giving  a  peculiar  dull  while  color  to  the  skin  is  conirnonl 
seen  in  suljacule  ajid  chronic  glomendar  neplirilis,  and  is  quite  striking. 
In  acule  nepl;ritis  fever  is  oHen  present  to  a  greater  or  less  extetil,  hut  i 
a  variable  symptom.     Lack  of  appetite,  and  weakness,  are  common   i 
both  acute  and  chronic  nephritis.     Headache  is  a  variable  synqitoni.      I 
is  a  frequent  symptom  of  nrienua,  and  sometimes  the  only  one.     Restless 
ness  and  insomnia  are  often  met  wiLli,  and  attacks  o£  dyspnoea  m 
occur.     Amaurosis  may  occur  as  the  result  of  albuminuric  retinitis,  or  il 
may  bo  a  functional  symptom  of  the  uncmic  poisoning  and  disappear  loti-r 
if  the  palienl  recovers.     Hypertrophy  of  tlie  lell  ventricle  with  a  pulse  o 
high  lension  is  apt  to  occur  in  inlerslitial  ami  chronic  parenchymatous 
nephritis.    Both  diseases  are,  however,  very  uncommon  in  childhood. 
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In  aciilu  nephritis  following  scarlet  fever  riilatation  and  nioHerale  liyper- 
tropliy  of  the  left  ventricle  are  not  nnconniion.  Transuilalioii  into  tltL- 
serouB  cavities  has  been  reported  in  a  number  of  cases,  as  has  also 
oedema  of  the  larynx. 

In  all  cases  of  nepliritis  the  amount  of  total  solids  excreted  during  the 
twenty-four  hours  should  be  carefully  estimated  from  time  to  time,  as  a 
deerease  in  the  solids  always  suggests  a  pathological  condition,  and  a 
return  to  the  normal  amount  is  usually  indicative  of  recovery  unless  there 
is  a  complication  with  some  other  disease.  Any  interference  with  metabo- 
lism, however,  whether  in  the  liver  or  in  the  lung,  may  diminish  the 
amount  of  solids  in  the  urine.  In  children  during  convalescence  from 
acute  nephritis  the  solids  returns  to  or  exceeds  the  normal  amount,  while 
in  chronic  nephritis  it  is  always  diminished,  as  it  is  in  adults.  A  sudden 
and  excessive  diminution  of  the  solids  in  acute  nephritis  is  suggestive  of 
urEemia,  ]n  acute  and  elu-onic  nephritis  the  chlorides  are  diminished 
when  an  effusion  such  as  ascites  is  increasing,  and  gradually  return  to  the 
normal  amount  as  the  effusion  is  absorbed. 

In  any  attempt  to  estimate  the  functional  activity  of  the  kidney,  eilher 
as  regards  tiie  quantity  of  urine  or  tii€  amount  of  solids  excreted,  it  is 
very  desirable  to  know  the  amount  passed  in  twenty-four  hours.  This  is 
practically  impossible  in  infants  and  very  young  ciuldren,  in  whom  it  is 
often  difficult  to  obtain  even  a  single  specimen.  Various  methods  have 
been  devised  for  collfcting  the  urine  in  infants.  The  most  simple  and 
effective  is  a  cotton  ring  large  enough  to  enclose  the  buttocks  and  getutals. 
The  ring  is  lined  with  sheet  rubber,  and  the  infant  (the  napkin  having  been 
removed)  rests  upon  it  comfortably,  and  the  urine  can  be  collected  as  in 
a  bed-pan.  In  boys,  a  small  bottle  with  a  neck  large  enougli  to  hold  Ihe 
penis  can  be  held  in  place  by  strips  of  surgeon's  plaster  attached  to  the 
bottle  and  abdominal  wall.  In  girl  babies,  catheterization  Ls  easily  per- 
formed and  the  urine  can  be  readily  obtained  in  tliis  way  in  imjiorlant  cases. 


ANURIA. 

Anuria  is  an  arrest  of  the  secretion  of  urine.  II  Tuust  he  distinguished 
from  relenlioii  of  urine  ui  the  liladder,  from  the  scanty  urine  passed  when 
liquids  are  wilhlicld  or  refused  in  sickness,  and  from  diminished  secretion 
dependent  upon  «  profuse  waterj'  diarrhn?a.  Total  suppression  of  urine 
may  occur  in  the  intense  congestion  of  acute  nephritis,  hi  poisoning  by 
lead,  pbospliorus,  or  turpentine,  or  after  severe  injuries  or  operations. 

Anuria  in  the  new-born  may  be  due  to  malfonnation  of  llie  urinary 
tract  or  to  uric  acid  infarction.  Other  cases  in  infants  are  evidenlly  of 
nervous  origin,  and  may  last  for  twenty-four  or  thirty-six  hours  without 
other  symptoms.  Hysterical  anuria  may  occur  in  older  children.  Ctiarcol 
reports  a  case  last'mg  for  eleven  days. 

Tre.'^tment. — ^The  obstructive  cases  demand  operation.  In  non-ob- 
structive cases  tlie  treatment  is  usually  sunple  and  satisfaclorj'.     Sweet 
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spirits  of  nitre  or  titrale  of  polash  given  with  plenty  of  water  will  usuall? 
relieve  the  condition.     Hot  applications  over  the  kidney  may  bo  used   or 
large  hot  irrigations  of  the  rolon  with  salt  solution,  or  in  extreme  cases 
the  subcutaneous  injedion  of  salt  solution. 

PHYSIOLiOQIOAL  ALBUMmUBIA. 

This  condition  is    not  irifrequcnl.  and  may  occur  at   any   period  of^ 
infancy  and  cliildhooil,  but  is  must  common  between  the  liftJi  year  and 
puberty.     It  is  more  common  in  boys  than  in  girls.     The  amount  of  albu- 
min present  is.  as  a  rule,  less  than  one-twelllh  per  cent.,  and  is  sometimes 
associatetl  with  temporary  glycosuria.     It  is  not  present  in  every  micturi- 
tion, and  in  many  cases  seems  to  depend  upon  over-exen-ise,  cold  bathing, 
or  a  highly  nitrc^'eimns  diet.     The  albumin  is  rarely  present  in  the  urine 
which  is  passed  in  (he  morning  imniedialely  alter  rising,  and  tins  is  an  im- 
portant   point  in  difTerenUaling  physiological  albuniinnria  from   periodic 
albuniiiniria  due  to  iiathologioal  causes,  such  as  uric  acid.     Tlie  presence 
of  blood-ior|)uscles  or  abnormal  elements  in  any  amount  from  (lie  kidney 
shows  that  there  is  a  pathological  condition.     The  children   wbo  have 
this  physiologiral  albuminuria  oflen  seem  to  be  in  good  health,  but  some- 
times they  are  rather  delicate,     The  diagnosis  can  be  made  only  bv  re- 
pealed examinations  of  the  urine  passed  at  dillen^nt  times  in  the  dav,  and 
by  observing  the  effect  of  exemse  and  diet  upon  it.     An  occasional  fiya- 
Ijne  cast  and  albumin  as  high  as  one-fourth  per  cent,  fur  sliort  infer^-als 
may  be  present.     The  albumin  olten  disappears  for  a  time  and  returns 
again.    Albumin  and  hyaline  casis  in  the  first  few  days  of  life  are    of 
lillle  significance. 

Albuminuria  of  Adoleecenoe. — One  form  of  physiological  albumi- 
nuria is  that  which  has  been  called  Ihe  albuminuria  of  adolescence.  Al 
puberiy  there  appears  hi  be  a  distnrbaTue  of  Ihi^^  equilibrium  of  the  renal 
cireulation,  occurring  so  frequently,  and  presenting  so  distinctively  the 
characteristics  of  a  simple  hypertemia,  that  we  are  justified  in  looking 
upon  it  as  a  physiological  rather  than  a.s  a  pathological  condition. 

This  physiological  congestion  of  the  kidney  is  probably  closely  con- 
nected with  the  development  and  increased  activity  of  the  uterine  circu- 
lation in  the  female,  and  with  the  prostatic  and  genilal  blood-supply  in 
the  male.  The  imporlance  not  only  of  knowing  (hat  such  a  condition 
exists  at  puberiy,  but  also  of  bearing  it  rn  mind  when  we  arc  called  to 
treat  children  who  are  on  the  border-line  belween  childhood  and  adoles- 
cence, is  too  little  rec(^ized,  and  this  want  of  recognition  oflen  lea<ls  to 
unfortunate  mistakes. 

pBOOKOSts. — The  prognosis  in  these  cases  of  physiological  albuminuria 
is,  as  a  rule,  good  :  but  although  we  know  of  no  cases  in  which  tlie  condi- 
tion terminated  in  nephritis,  yet  the  prognosis  should  be  guarded. 

Treatment. — Tlie  treatment  is  to  regulate  the  diet,  e.\crci8e,  and  gen- 
eral liygiene  careftilly.     If  Ihe  children  are  ansemic,  iron  is  indicated. 
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The  following  is  one  of  a  nninber  of  cases  of  albuminuria  of  adoles- 
cence which  have  come  under  my  notice: 

A  girl,  Ihirleen  years  old,  was  brought  to  me  for  advice  with  the  following  histor)>, 
She  had  always  been  somewhat  delicate,  but  had  never  had  any  especial  disease,  and 
was  cniisidered  to  he  fairly  healthy,  until  ^he  was  Iwelve  years  old.  She  then  began 
to  grow  very  fust  in  heigiit  without  u  coriN'sponding  development  In  weight  and  gen- 
eral muscular  strength.  Whim  shi?  was  Iwdv*'  and  ii  half  years  old  Ihe  citamenia 
appeared,  and  were  accompanied  by  spvere  pain.  Six  weeks  Inter,  the  calammiiu  again 
appeared,  and  were  accompanied  hy  considerablii  pain  and  genenil  pruslralion.  The 
child  at  this  lime  looked  pale  ami  thin,  had  very  lillle  appetite,  and  was  eiisily  faligued. 
A  physician  was  consulted,  who  prescribed  strong  fuud,  such  as  meat,  a  Ionic,  and  ■ 
gymitaaium  exercise.  This  advice  was  followed  ijiiplicilly.  and  the  child  was  made  to 
exercise  especially  the  muscles  connected  with  the  abdomen  and  pelvis  three  or  four 
times  a  week  at  the  gymnasium,  and  by  daily  home  exercise,  such  as  lying  on  the 
back  and  raising  the  legs.  Under  this  treatment  the  child  rapidly  grew  worse,  and  the 
catamenia  did  nol  return  in  the  following  month. 

A  physical  examination  of  the  child  showed  nothing  abnormal  beyond  loo  rapid 
growth.  The  tola!  quanlity  of  urine  in  Iwenty-four  hnurs  was  960  c.c.  (32  omices). 
The  colur  was  normal,  reaction  acid,  specilic  gravity  1023,  urea  increased,  a  very  slight 
trace  of  albumin,  sugar  absent.  The  sediment  showed  a  considerable  amounl  of 
mucus,  a  little  vaginal  epithelium,  an  occasionFil  granular  anil  epitlielial  cast,  renal 
epithelium,  and  an  occasional  blood-globule. 

The  urine  was  simply  one  which  showed  a  slight  ren.il  liypem'mia,  ajid  the  child 
was  therefore  treated  a.'i  follows.  She  was  nol  allowed  to  go  to  school  or  to  the  i^mna- 
sium,  but  was  made  to  rest  in  lied  for  several  hours  twice  a  day.  Hfr  diet  was  largely 
milk  in  consideralile  quanlity,  meat  especially  being  withheld.  She  was  also  made  to 
drink  freshly  distilled  water,  250  c.u.  (about  eight  ounces)  once  in  six  hours.  She  was 
allowed  to  lake  a  slight  amount  of  exercise  out  of  doors,  hut  lo  a  very  limited  degree. 

Under  this  course  of  Ireatment  the  child  began  slowly  In  improve.  She  became 
less  uriaimic  ;  her  appclile  incri'iised.  and  was  less  capricious  ;  she  began  lo  gain  in 
weight,  to  sleep  well,  and  lo  have  more  strength. 

Subsequent  examinations  of  the  urine  showed  a  progressive  improvement  until, 
at  Ihe  end  of  one  year,  the  albumin  bait  entirely  disappeared  and  the  urine  became 
normal. 

H^aiATTTRIA    AXD    H-ffiMOGLOBINDTUA. 

HEcmaturiii  is  Uio  term  applied  to  the  pru-sence  of  red  blood-corpuscles 
in  the  urine.  Hiemoglobinuria  is  the  tenn  used  to  describe  those  cases 
in  wiiith  Iho  hiemoglobin  or  blood-pigment  is  present  in  the  urine  with- 
out Iho  red  blood-corpuscles  tticmselvca.  Both  conditions  are  to  be  con- 
sidered as  aymplonts  of  some  ptmary  disease  rather  than  distinct  dis- 
eases in  themselves.  Ha^matiiria  and  li^moglobimtria  are,  as  a  rule, 
easily  recognized  by  tlie  cplor  of  tlie  urine  if  sulVicient  blood  or  blood- 
pigment  is  present  to  color  it.  The  color  is  red  if  it  is  due  to  fresh  blood, 
or  brownish  red  if  due  to  blood-pigment  which  has  been  washed  out  of 
the  corpuscles. 

Etiolooy. — Hematuria  is  often  the  first  indication  of  an  acute  nepliritis 
from  any  cause.  It  may  also  occur  as  a  result  of  scorbutus,  hasmophilia, 
pernicious  anfemia,  and  leuka-niia,  Malignanl  disease  of  Ihe  kidney, 
uric  acid  concretions  in  llie  kidney  and  bladder,  and  trauma,  aiv  at  times 
the  direct  cause  of  the  condition. 
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Both  liipmaturia  and  hreini^iobinuria,  usually  in  smal!  amounts,  may 
bL-  caused  by  poisons,  such  as  carbolic  acid,  cantharidcs.  and  rlilorale  of 
potash,  and  also  by  infetlions  diseases,  such  as  scarlet  fever,  typhoid,  and 
malaria. 

I'aroxytmuil  furmoglobinuriti  is  of  rare  occurrence  in  childhood.  Thi- 
cause  is  obscure.  Some  cases  are  probably  of  malarial  origin  ;  many 
others  seem  to  be  dependent  upon  over-exertion  and  exposure  to  cold, 
such  as  may  come  fmtn  iliilleil  or  wel  feet,  or  from  a  cold-water  jilungr. 

STMPToiia. — With  the  onset  of  the  attack  there  may  be  severe   symp- 
■  toms  'jf  chills,  fi'Vcr,  rapid  and  small  pulse,  and  prostration.     A{^ii  there 
may  be  hardly  any  subjective  symptoms.  Hie  color  of  the    uriiit-   alone 
bein^  noticed.     When  the  haematuria  is  dependent  upon  an   acute   ne- 
phritis, Ihe  symptoms  follow  Ihe  course  of  the  |)riinary  iufoctioii. 

DiAGxosts. — To  determine  the  source  and  cause  of  the  hemorrliage   is 
oden  quite  ditlicult,  and  aninies  is  impossible.     Wtien  Itio  blood   roines 
from  ihe  bladder  it  may  not  be  unitornjly  ililTused  thronph  tlie   urine,  and 
small  clots  are  conniion.     In  addition  to  this  there  are   symptoms   of 
disturbance  of  the  bladder,  sudi  as  tenesmus  and  frequent  ami  perhaps 
iiderrupted  micturilinn.      In   hemorrhage  from   llie   kidney  the   blond  is 
diffused  through  Ihe  urine.    The  color  may  be  red  or  brownish  red.     Tlie 
microscopic  examinalinn  shows  epithelium  and  casts  from   llu.'   kidney, 
many  of  which  contain  red  blood-corpuscles  embedded  in  them,  and  are 
known   as   blood-casts,  and  Ihe  renal  elements  are  stained   yellow  and 
brown  from  long  contact  with  Ihe  blood.     There  are  also  normal  blood- 
corpuscles,  and  others  from  which  the  htemoglobin  has  been  washed  ont, 
wliiih  ajipear  as  pale  rings,  Ihe  bicoucavily  being  lost. 

The  diagnosis  of  hieniaturia  resis  upon  the  detection,  by  microscopic 
examinalion,  of  the  red  blood-coqDuscIes,  either  in  a  normal  condition. 
or  decolorized,  in  the  urine.  When  these  are  absent  and  the  color  of 
the  urine  suggests  the  presence  of  blood-pigment,  Ihe  hiemin  test  by 
glacial  acetic  acid  ^vill  show  the  characteristic  crj-stals  if  blood-pigment  is 
present. 

Infectious  hiemoglobinuria  has  been  described  on  page  300. 

The-vtment. — The  treatment  of  liajmaturia  and  hiemoglobinuria  con- 
sists in  that  of  the  primary  diseases.  The  cause  should  be  delennined, 
if  possible,  and  Ihe  indicalions  for  treatment  followed.  Uesl  in  bed  and 
a  Jintk  diet  until  the  urine  is  normal  should  be  enforced. 

OHYLURIA. 

Chyluria  is  a  rare  disease.  Two  forms  are  usually  spoken  of,  the 
tropical  and  the  non-tropical. 

Etiology. — The  tropical  form  is  caused  by  a  parasite,  the  fhrin  ann- 
gulniii  hamiititt,  a  species  of  round-worm.  This  parasite  is  found  in  the 
blood  during  the  night ;  in  the  daytime  the  blood  is  almost  or  entirely  tree 
from  them.     The  parasite  is  found  at  times  in  Ihe  mine.     The  exact  con- 
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nection  between  the  parasite  and  tlie  chyluria  has  not  yet  been  deler- 
iiiineil.  In  the  non-tropical  form  the  parasite  has  not  been  found.  Cases 
have  been  reported  in  which  the  parasite  appeared  in  an  individual  residing 
in  the  tropics,  and  disappeared  on  his  returning  to  a  cold  climate,  although 
the  chyluria  continued.  The  chyle  is  supposed  to  get  uito  the  urine  alter 
it  lias  left  the  kidney. 

Symptoms. — The  symptoms  of  this  disease  are  shown  chiefly  in  the 
urine.  The  urine  has  a  milky  appearance,  sonielimes  a  sour  odor,  and 
tends  to  decompose  rapidly.  The  reaction  is  slightly  acid,  or  neutral. 
Microscopic  examination  shows  the  Iluid  to  be  filled  with  fine  granules  or 
fat  drops  in  suspension.  The  urine  at  times  contains  blood-corpuscles, 
and  albumin  is  always  present.  The  attacks  are  apt  to  be  paroxysmal, 
lasting  for  days  or  weeks,  then  ceasing  and  ^ain  recurring.  A  fatty  diet 
may  or  may  uot  cause  an  increase  in  the  chyluria.  The  individuals 
alTected  by  the  disease  may  have  a  healthy  appearance,  Coa^ula  may  at 
times  be  formed  in  the  bladder  and  ^dve  rise  to  pain  and  difficult  micturition. 
The  lymph-nodes,  especially  in  Ihe  inguinal  region,  are  sometimes  enlai^ed. 

Prognosis. — The  prognosis  of  chyluria  is  ilonbthil.  11  is  a  disease 
which  lasts  for  a  long  time,  and  may  cause  anaemia  and  emaciation  from 
the  loss  of  tat  and  alhiiinin. 

TaEATME.'iT. — TlifrH'  Is  no  drug  known  which  destroys  the  embryos 
in  the  blood.  In  infected  districts  the  drinking-water  should  be  boiled. 
A  diet  containing  little  lliiuiii  ami  litUe  fat  will  cause  the  chyle  to  dis- 
appear from  the  urine,  but  this,  of  course,  does  not  constitute  a  cure. 

The  removal  of  the  adult  worms  from  the  enlai^ed  lympli-nodes  by 
surgical  means  has  been  the  most  successful  treatment. 


GLYOOSDRIA. 

Glycosuria  is  a  symptom,  characterized  by  the  transient  appearance  of 
sugar  in  Ihe  urine.  It  may  result  from  poisoning  wilh  such  subslanccs  as 
carbonic  acid  gas,  morphine,  or  mercury,  or  it  may  appear  in  connection 
with  acute  infectious  disease,  such  as  diphtheria,  scarlet  fever,  typhoid 
fever,  or  malaria.  It  is  not  iufretjuenlly  depeTnlent  upon  some  disturb- 
ance of  the  nervous  system  resiilUng  from  a  fracture  of  the  skull,  cerebro- 
spinal meningitis,  or  epileptiform  convulsions.  Glycosuria  may  occur  in 
infants  as  well  as  in  children,  although  usually  not  in  those  who  are 
healthy.  Siigar  may  he  found  in  the  urine  of  heallhy  infants  for  Ihe  first 
three  or  four  weeks  of  life.  When  found  in  the  later  months,  it  is  usually 
associated  with  digestive  disturbances.  11  may  depend  partly  on  the  diet, 
and  in  these  cases  is  called  dU'telic  or  nliineniari/  glifcomiria,  and  Koplik 
found  glycosuria  in  five  out  of  ten  infants  who  were  taking  a  food  largely 
composed  of  sugar.  The  amount  of  sugar  excreted  is  usually  small  and 
its  appearance  transient,  by  which  the  condition  may  be  readily  dis- 
tinguished from  the  disease  diabetes  melUtus  if  the  urine  is  examined 
fpequently  and  at  dilferent  times  during  the  twenty-four  hours. 
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OLASanCATION   OF   DISEASES    OP  THE   KIDNEY. 

A  classification  of  diseases  of  the  kidney  purely  upon  an   etiological 

basis,  or  upon  Lhe   urine  analysis  is  impossible.     U  niusl  Iherefore    be 

rounded  upon  the  character  of  the  anatomical  lesions,     We  shall  follow 

that  su^esled  Ity  Councilman  ; 

(3).    Sub-Acute  Glomerular  Nephritis.] 
(4).    Chronic  Nephritis, 
(a)    (jlomenilar, 
(6)     Interstitial. 


(1).    Acute  Degeneration. 
(2).    Acute  Nephritis. 

(o)    Glniiierular. 

(6)    Interstitial. 


ACUTE    DEQENERATION. 

Etiology. — An  acute  degeneration  of  the  kidneys  may  arise  in  the 
course  of  various  acute  infectious  diseases  from  the  elimination  of  irritat- 
ing soluble  toxins.  Fermcntal  diarrhcras  and  acute  ileo-colitis  are  frequent 
causes  of  acute  irritation  in  cldldren.  It  may  also  be  caused  by  an  excess 
of  uric  acid,  and  by  siirli  irritating  drugs  as  turpentine,  canlbarides,  and 
arsenic,  lead,  large  doses  of  calomel,  salicylic  acid,  and  potassium  chlorate. 
Concentrated  urines,  and  urines  containing  bile  and  sugar,  also  act  as  irri- 
tanls,  and  lead  to  a  degenerative  condition  of  the  kidneys.  Irrilanis  due 
to  inflammations  of  the  bladder  from  gonorriioial  and  tubercular  infections 
may,  by  extension  upward  along  the  ureters,  give  rise  to  an  acute  degen- 
eration of  the  straight  or  collecting  tubules.  When  the  aclion  of  these 
causes  is  very  intense,  or  when  the  irritation  is  suffiL-ienfly  prolongcil,  thu 
lesions  and  symptoms  of  the  severer  forms  of  acute  diffuse  nephritis  are 
developed. 

Pathological  Anatomy. — The  pathological  conditions  resulting  from 
acute  degeneration  of  the  kidneys  are  represented  by  degeneration  and 
desquamation  of  the  renal  epithelium  and  injection  of  the  blood-vessels. 
In  many  cases  it  is  not  to  be  distinguished  from  the  lesions  of  acute 
glomerular  nephritis. 

Symptoms. — Unless  the  irritation  is  very  pronounced,  there  are,  as  a 
rule,  no  general  symptoms. 

Urine. — The  urine  is  cl^ar,  acid,  and  its  color  is  often  normal.  If  the 
irritation  is  due  to  a  febrile  disturbance,  the  urine  is  generally  high- 
colored,  concentrated,  and  diminished.  If  the  cause  is  not  febrile,  Oie 
urine  is  often  either  normal  in  quantity  or  dilute.  The  amount  is 
diminished.  The  specific  gravity  is  generally  increased.  The  solids  are 
either  normal  or  slightly  diminished.  There  is  a  slight  sediment,  with  a 
slightest  possible  trace  of  albumin.  Microscopic  esammalion  shows  the 
presence  of  renal  epithelium  and  blood-corpuscles;  the  latter,  however, 
are  not  in  sulTicient  number  to  color  the  urine.  There  are  also  leuco- 
cytes, and  hyaline  and  fine  granular  casts  with  an  occasional  epithelial 
cast  and  blood  cast ;  the  last  three  varieties  of  casts,  however,  are  not 
■very  numerous. 
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In  the  severer  forms  of  irritalion  the  albumin  may  be  present  in  lai^e 
traces.  It  is  doubtful,  however,  whether  it  is  important  or  possible  to 
attempt  to  distinguish  from  the  clinical  signs  and  symptoms  an  acute  de- 
generation of  the  kidney  from  a  mild  acute  glomerular  nephritis.  But  if 
the  class  of  cases  above  described  are  to  bo  classilied  as  a  form  of  acute 
nephritis,  it  is  of  the  utmost  importance  to  recognize  that  the  diagnosis 
of  acute  degenerative  nepliritis  does  not  carr>'  with  it  the  serious  prognosis 
that  is  usually  associated  witli  the  term  acute  nephritis  or  acute  itiffuse 
nephritis. 

Prognosis. — Tlie  prognosis  in  these  milder  fonns  of  irritation  is  good. 
Dropsy  never  develops,  the  blood  and  renal  elements  rapidly  disappear 
from  the  urine  upon  removal  of  the  cause,  and  the  urine  soon  regains  its 
normal  condition. 

Treatment, — The  child  should  be  placed  on  a  diet  exclusively  of  milk, 
so  as  to  avoid  any  further  irritation  nf  the  Icidneys,  and  should  be  made 
to  drink  a  great  deal  of  water.  It  should  be  kept  t|uiel,  and  its  general 
hygiene  carefully  regulated.  Sweet  spirit  of  nilre,  potassium  citrate, 
and  cream  of  larlar  water  may  advantageously  be  given  to  increase  the 
flow  of  urine. 

The  cause  nf  Ihe  irritation  should  be  diligently  sought  for,  and  when 
found  should  be  appropriately  treated. 

PA95IVB  OONGBSTION. 

In  addition  lo  Ihe  acute  degeneration  of  the  kidney  wliicli  lias  just  been 
deseribfd,  chronic  passive  congestion  may  occur,  dependent  upon  dimin- 
ished arterial  or  increased  venous  pressure.  This  condition  occure  in 
chronic  cardiac  disease  wilh  dislurbance  of  compensalion,  in  chronic  pul- 
monary disease,  and  when  there  is  mechanical  obstruction  to  the  venous 
circulation,  as  from  the  presence  of  abdominal  lumors  or  ascitic  fluid, 

Patholouil'al  Anatomy. — The  kidney  is  enlarged,  firm,  and  of  a  deep- 
red  color.  The  substance  is  tough  from  increase  of  interstitial  tissue.  The 
vessels  are  congested  and  their  walls  become  thickened  in  long-continued 
cases.  The  epithelium  of  the  tubules  sho^vs  granular  or  fatty  degenera- 
tion. 

Symptoms, — The  symptoms  which  occur  in  the  course  of  passive  con- 
gestion are  only  slightly  referable  to  the  kidney,  and  depend  for  the  most 
part  upon  the  disease  which  causes  the  condition. 

tVi'ne, — The  urine  in  tin's  condition  is  high-colored,  strongly  acid,  and 
often  considerably  diminished  in  amount. ,  It  usually  has  a  liigh  specific 
gravity,  and  often  a  heavy  sediment  of  amorphous  urates.  The  total  solids 
are  diminished  absolutely,  but  owing  to  ttie  concentration  of  the  urine  are 
relatively  increased.  There  Is  a  sligtit  trace  of  albumin,  usually  under 
one-tenth  of  one  percent.  Microscopic  examination  shows  a  few  hyaline 
casts  with  renal  cells  adherent  and  an  occasional  blood-corpusile.  There 
are,  howtfver,  very  few  of  Uiese  elements  in  the  sediment.    If  the  urine 
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is  passed  tn  \aiger  quantities.  It  is  not  so  h^hly  colored  and  contai^^a 
nniiller  amount  of  albumin.  I 

DiAusosis. — ^The  diagnosis  of  passive  congestion  from  acute  degeneraa 
(ion  nsn.'illy  cannot  be  made  from  the  urine  alone,  owing  to  (tie  assortallon 
of  (lie  two  coniiilions.     Tlie  amount  of  blood  elemenls  in  llie   urine   it 
the  principal  test.     The  main  reliance  must  be  placed  upon   the  clinicJ 
history  and  physical  examination.  I 

I'lioiisosiB. — The  prognosis  in  pases  of  passive  congestion  of  uJ 
kidney  depends  Upon  the  cause  of  the  condition.  I 

TiiF.ATMt:\T. — ^The  treatment  is  to  be  directed  to  the  cause  or  causes  <M 

tim  congfstion.  ■ 

ACDTE  OLOMERULAR  NEPHRITIS.  I 

This  condition  is  also  described  under  the  name  A<mte  Bright's  I>i*eaMM 
Arirfr  TUffuxe  NephrilU,  and  also  Acute  Ni-phrilU.  I 

ETKiuHiy. — The  most  common  cause  of  acute  diffuse  nephritis  in  ctiil'J 
drcn  is  scarlet  fever.  Other  diseases  in  the  coiu^e  of  which  it  may  aris^ 
are  diphtheria,  measles,  varicella,  erysipelas,  typhoid  fever,  malaria,  smaJJ-l 
pox,  niL'riingitis,  septiciemia,  pertussis,  and  pneumonia.  With  tlie  excep- ■ 
lion  of  its  occurrence  in  scarlet  fever,  diphtheria,  measles,  and  pneumonia, 
the  (lisrase  is  not  frequent.  Cases  liave  been  reported  in  wliich  it  has  J 
urisen  in  tlie  course  of  extensive  affections  of  the  skin,  such  as  eczenm.  1 
Cases  of  prhnary  nephritis  have  been  reported  in  which  no  cause  could  be  I 
found.  Although  it  is  dilTicult  to  estimate  with  certainty  the  importance  I 
of  colli  as  a  causative  factor  in  the  etiology  of  acute  nephritis,  and  althotigli  I 
it  Iiits  been  denied  Hiat  cold  can  produce  this  condition,  yet  numerous  J 
cases  have  fullnwrd  exposure  to  wet  and  cold.  I 

In  most  of  the  diseases  due  to  infectious  fevers  the  lesions  in  the  1 
kidney  are  dependent  chiefly  upon  the  action  of  tlie  toxins.  Some-  I 
limes  direct  bacleriat  hifeetion  is  a  cause,  and  the  course  of  the  disease  is  I 
especially  severe  in  such  cases.  Any  of  the  causes  of  acute  degeneration  I 
described  on  page  850,  may  be  a  cause  of  an  acute  diffuse  nepliritis  i(  J 
sulflcionlly  severe.  ■ 

Pathological  AsATOMy. — According  to  Councilman,  acute  diffuse  ne-l 
phrilis  iTirludcs  a  number  of  dilfereiil  pathological  conditions,  described  as  I 
(a)  acute  defeneration  ;  (b)  acute  glomerular  nephrU'ut ;  (c)  a^mte  hnnorrhnffio  I 
nephritiH ;  and  (d)  ai-itle  iuterilitinl  nephritia.  These  forms  hnve  beun  I 
decril)ed  in  some  detail  under  scarlet  fever,  on  p^e  544.  I 

From  a  clinical  point  of  view,  these  various  forms  cannol  always  be  I 
difTerentialed  by  the  character  of  the  urine  even  when  studied  in  connee-  | 
lion  with  the  history  and  symptoms.  J 

Sthptoms. — ^The  symptoms  of  acute  nephritis  are  such  as  have  been  I 
nlready  described  under  scarlet  fever  on  page  568.     In  general,  the  symp- 
toms arising  in  cases  due  to  other  causes  than  scarlet  fever  are  the  same, 
but  less  severe  Uiaa  those  described  in  connection  with  that  disease.  I 
Briefly  they  may  be  stated  to  be,  sudden  onset  witli  mild  fever;  rapid 
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E development  of  anEemia;  swelling  of  the  eyelids,  face,  ankles,  and  often 
g'eneral  anasarca  ;  lieadacho,  tliirst,  nausea,  and  vomiting ;  frequent  mic- 
turition, but  diniinislicd  quantity;  and  in  case  of  the  advent  of  uRKuiia, 
stupor  and  convulsions. 
Urine. — The  characteristics  of  the  urine  are  generally  described  ac- 
cording to  three  slages.  Whereas,  these  stages  may  often  be  observed  in 
typical  cases  of  acute  nephritis,  there  may  be  great  discrepancies  belween 
the  urinary  analysis  and  the  pathological  conditions  as  shown  at  autopsy. 
Severe  cases  of  nephritis  may  oceur  with  very  slight  changes  in  the  urine, 
30  that  the  nature  of  the  renal  lesions  may  be  overlooked  if  too  much  re- 
liance is  placed  upon  Ihe  results  of  the  examination  of  the  urine. 

First  or  Ai:iiti:  Stage. — The  quanlity  is  very  much  diminished,  at  tinjes 
almosi  suppressed.  The  color  is  dark,  smoky,  or  blood-red.  The  re- 
action is  acid,  rarely  alkaline  from  the  presence  of  blood.  The  specific 
gravity  is  low  or  high ;  it  may  be  high  from  the  presence  of  albumin. 
The  normal  solids  are  diminished  both  absolutely  and  relatively,  especially 
the  chlorine  and  urea.  The  albumin  varies  from  one-fourth  to  one-half 
of  one  per  cent.  The  sediment  is  abundant  and  is  of  a  dark-brown  color. 
Tliere  are  large  numbers  of  normal  and  decolorized  bl(iod-cor).niscles  and 
brown  granular  renal  cells.  Brown  granular,  epitlielial,  blood,  tibrinoiis, 
and  even  hyaline  and  (inely  granular  casis  are  seen  in  abundance.  TheR' 
may  also  be  evidence  of  an  wiiie  pyelitin,  as  shown  by  clumps  of  caudate 
cells,  round  cells,  and  leucocyles.     This  slage  lasls  Irorii  live  to  ten  days. 

Second  or  Fntty  Htaije. — In  this  stage  the  quantity  of  urine  and  solids 
excreted  begins  lo  imrease,  the  albumin  lo  dimijiish,  and  Ihe  sediment  to 
become  more  dilute,  with  the  same  characteristics,  but  wilti  the  addition 
of  fatty  renal  cells.  Catty  casts,  and  com|Jound  granule-cells.  This  stage 
lasts  about  as  long  as  tlie  liret  stage. 

Thiril  S(n;/e,  or  .'iliLt/r  of  Cuiirale«cciiec. —  In  tliis  stage  there  is  a 
marked  increase  m  the  quantity  of  urine,  which  gradually  loses  its 
dark  and  smoky  color  and  becomes  pale,  faintly  acid,  of  low  specific 
gravity,  and  with  only  a  trace  of  albumin.  The  solids  are  nearly  normal 
in  absolute  anjount,  but  relatively  are  diminished,  owing  to  the  imreased 
amount  of  mine.  The  sediment  becomes  sliglit  in  quantity,  colorless,  and 
shows  a  great  diminution  in  the  number  of  renal  elements  seen  in  Ihe 
fatty  stage.  This  slage  may  last  from  several  months  to  several  years, 
aJid  be  followed  by  complete  recovery,  especially  in  children. 

Jitarerhnfhii«  may  occur  at  any  time  in  the  course  of  the  second  and 
third  stages,  and  be  followed  by  the  return  of  the  ehanteterisUcs  of  the 
first  stage.  There  is  a  sudden  drop  in  the  quantity  of  urine,  with  the  re- 
appearance or  increase  nf  the  blood  elements,  especially  of  fresh  red  blood- 
corpuscles,  the  amount  depending  upon  Ihe  intensity  of  Ihe  exacerbations. 
Co MPU CATIONS. — Pneumonia,  pleurisy,  endocarditis,  and  pericarditis 
should  all  be  cai'el'ully  watched  I'or,  as  they  may  occur  any  time  in  the  course 
of  an  acute  nephritis.     Unemia,  however,  is  the  condition  especially  to  he 
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guarded  against.  Willi  a  fall  in  the  amount  of  iirinc  and  diminution  in 
the  amount  of  solids,  as  judged  by  a  daily  examination  of  Uie  urea 
special  measures  stiould  be  lalcen  to  increase  the  elimination  of  the  toxic 
substances  by  diuresis,  diapliort-ais,  or  free  catharsis. 

Differential  Diagnosis. — The  distinction  between  a  severe  acute  de- 
generation and  acnie  glomerular  nephritis  is  often  impossible.  The  ures- 
ence  of  a-dunia  and  ttie  persistence  of  albumin,  blood,  and  t-asfs  in 
considerable  amounts  point  stron(j;ly  tn  an  acute  nephritis.  On  the  other 
hand,  acute  nephritis  may  exist  wiUi  no  a'dema  and  with  the  urine 
such  as  is  described  under  acute  degeneration.  In  the  convalescent  sta^e  of 
an  acute  nephritis  in  wliicli  there  is  a  large  amount  of  urine  and  a  small  per- 
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A'^ut^  ir^niDonilftr  iipphrilia,  Iollow!ii»r  flf'.arlot  h'wr. 

centage  of  albumin,  the  diaraeleristics  nf  the  urine  resemble  those  which 
occur  in  a  chronic  interstitial  nephritis,  but  the  history  of  an  acute  attack 
the  normal  solids  and  presence  of  blood,  and  the  rarity  of  chronic 
nephritis  in  cliildren  enable  us  to  make  the  diagnosis. 

Cardiac  disease  with  dropsy  is  to  be  distinguished  eilher  from  acute 
glomerular  nephritis  or  subacute  glomerular  nephritis  by  the  evidences  of 
valvular  lesions  and  the  character  of  the  urine  in  cardiac  disease,  wliich 
is  that  of  a  passive  congestion. 

Fig.  182  illustrates  the  character  of  the  dropsy  whicb  may  occur  in 
the  course  of  an  acute  nephritis.    The  case  is  described  on  page  673. 

Treatment. — The  treatment  of  aeule  nephrilis  consists  jiriniarily  in 
the  administration  of  a  strict  milk  diel,  rest  in  bed,  and  tliu  free  use  of 
diuretics.  The  details  of  the  treatment  and  of  the  complications  which 
may  arise,  such  as  uneniia.  have  been  sufTiciently  described  in  connection 
with  neplu-itis  following  scarlet  fever  on  page  668. 
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ACUTE  IKTER8TITIAI,  NEPHRmS. 

Acute  intersliLial  tiepiii-iUs  is  not  mn'omiiion  in  tliildrcn.  It  occurs 
chiefly  in  active  infectious  diseases,  especially  diplttheria.  It  lias  no  con- 
nection with  clironic  interstitial  nephrilis. 

Pathological  Anatomy,— The  kidne^y  is  larj^e,  pale  and  somewlial 
moltled.  Tlie  essential  lesions  consist  in  a  prolireration  uf  lymphoid  cells 
from  the  vascular  endothelium  into  the  inter-lobiilar  tissue.  The  cells  are 
found  chiefly  in  foci  benealh  the  capsules  and  around  the  glomeruli.  The 
glonieruli  themselves  are  not  affected,  but  the  tubules  show  degeneration 
and  necrosis. 

Symptoms. — This  form  of  nephrilis  cannot  be  differentiated  chemically 
from  acute  dcgeneralion.  There  is  no  itdema  and  the  urine  may  show 
only  slight  diminution  in  quantity  and  small  amounts  of  albumin,  casts, 
epithelial  cells  and  leucocyles.  Severe  pathological  lesions  may  exist  in 
the  kidney  without  corresponding  chemieal  signs. 

Prognosis  and  Treatment. — The  prognosis  and  treatment  is  the  sariie  as 
in  acute  glomerular  neplirjlis. 


SDBACDTB  GLOMERTTExAR  NEPHRITIS. 

This  condition  is  known  also  as  "  chronic  pa riftLcliymalous  nrphritla.^^ 

Etiology. — .Subacute  glomerular  nephrilis  is  not  a  common  disease 
in  childhood,  and  its  etiology  is  slitl  very  obscure.  Some  cases  have 
followed  an  attack  of  acute  neiiliritis,  and  in  thfSG  there  has  generally 
been  an  inter\'al  during  which  the  urine  has  contained  simply  a  trace  of 
albumin  and  a  lew  casts,  the  symptoms  of  a  chronic  affection  of  the 
kidney  appearing  later.  Cases  have  also  occurred  in  connection  willi 
long- continued  suppurative  processes  in  the  bones,  joints,  or  elsewhere, 
arising  in  Hie  course  of  tuberculosis  or  syphilis.  In  these  cases  amyloid 
infillratioii  is  also  apt  to  occur.  In  the  majority  of  instances  no  cause 
whatever  can  be  discovered. 

Patuolouical  Anatomy. — The  kidney  is  enlarged,  pale,  slightly  mottled, 
and  of  increased  consistency.  The  corlex  is  increased  in  width  and  is 
pale.  The  markings  are  indistinct.  The  essential  lesions  consist  of  swell- 
ing and  increase  in  the  nuclear  elements  oC  the  glomeruli,  with  hyaline  de- 
generation of  the  blood-vessels.  There  is  proliferation  and  desr|uanialion 
of  Hie  capsular  epilhelium  and  new  formation  of  connective  tissue.  Difluse 
degeneration  and  desquamation  of  the  tubular  epilhelium  and  a'denia  of 
the  inter-lubular  tissue  occur. 

Symptoms. — The  onset  of  subacute  glomerular  nephritis,  or  chronic 
parenchymatous  nephritis,  is  sometimes  insidious.  Indigestion,  loss  of 
appetite,  and  vomiting  are  early  symptoms.  The  face  becomes  pallid  and 
"pasty,"  and  u?di-ma  of  the  face,  eyes,  and  ankles  develops.  Paipila- 
tion,  headache,  and  dyspna-a,  witli  hyperlrophy  of  Die  lieart  and  pulse  of 
increased  tension,  are  present  and  are  oflen  early  symptoms.  Epislaxis 
may  occur.     Nervous  symptoms  ofau  unemic  type  are  often  pronounced, 


and  ill  the  more  advanced  slagos  of  the  disease  may  end  in  convulsions 
and  coma.  Clianges  in  the  rt'tina  are  oflen  founil,  and  (hero  is  always  a 
special  tendency  towards  the  developmcnl  of  iiiti-n-urreiit  diseases,  such 
as  pnetimonia  and  pleurisy,  whkh  often  lead  to  a  fatal  conrlusion.  As 
the  disease  advances  the  a>dema  becomes  more  general,  and  a  condition 
of  anasarca  develops.  The  aniemia  hecomes  more  profound  and  the 
cardiac  symploins  more  marked.  Clinically  we  may  distinguish  active 
and  inactive  stages. 

Uriiw. — Mictnriliori  is  frequenl,  hut  the  (|aantily  of  urine  whicli  is 
passed  is  small.  The  disease  is  characterized  hy  periods  of  artivily  ami 
quiescence.  In  Uie  active  slajjis  the  crdema  is  increased,  Iha  quantity 
of  urine  is  very  small,  and  uremic  symptonis  threaten.  The  urine  is 
high-colored,  strongly  acid,  with  high  specific  gravity,  and  tlio  solids  are 
absolutely  much  diminished,  allhough  relatively  they  may  be  increased. 
The  albumin  is  usually  very  large,  averaging  from  one-half  to  one  per 
cent,,  although  it  is  sometimes  mncli  higher.  The  sediment  consists  of 
many  hyaline,  granular,  and  fatty  casts,  some  of  which  contain  fatly  renal 
celts  and  compound  granule-cells  adherent.  These  fatty  degoneralod 
cells  are  also  found  free.  In  advanced  stages  waxy  casts  will  be  met 
with  and  are  usually  of  bad  prognosis.  Signs  of  acute  irrilation  of  the 
kidney  are  often  present  and  are  indiialod  by  the  presence  of  blood 
elements. 

During  the  quiescent  stage  the  dropsy  becomes  absorbed,  and  the 
oedema  may  entirely  disappear-  This  change  is  associated  with  a  marked 
increase  in  the  quantify  of  urine,  which  may  become  normal  or  even  in 
eNcess  of  the  normal  limit.  As  a  result,  the  urine  becomes  jjale,  ofa  lower 
specific  gravily,  and  with  solids  which  are  both  relatively  and  absolutely 
diminished.  The  albumin  remains  high,  rangiiig  from  one-fourth  lo  one- 
half  per  cent.  The  sediment  is  the  same  as  in  the  active  stage,  bill  (he 
renal  elements  are  less  numerous. 

DucNOsis. — It  is  imporiant  not  lo  overlook  a  subacute  glomerular 
nephritis  when  complicated  wilh  an  aenle  iieplirilis,  for  the  prognosis  is 
very  different  in  the  two  conditions.  The  diagnosis  can  only  be  made  by 
attention  to  the  history  of  the  case  and  lo  the  changes  wliich  take  place  in 
the  urine.  If  the  case  is  one  of  a  subacute  glomerular  nephrilis  compli- 
cated with  an  acute  process,  the  disappearance  of  the  blood  elements  in 
favorable  cases  is  not  associated  wilh  material  reductions  in  Ihe  amount 
of  albumin  or  of  the  fatty  elements.  The  quantity  of  urine  and  total 
solids  do  not  return  to  normal,  and  the  anemia  and  tendency  to  cedema 
increases. 

Proososis. — The  prognosis  is  very  grave,  A  few  very  rare  cases  of 
recovery  have  bei.-n  reported.  Most  cases,  however,  die  from  ura>niic  in- 
toxication or  from  some  intercurrent  disease,  such  as  pneumonia.  Tlicre 
may  be  a  remission  in  the  symptoms  for  a  time.  The  duration  of  the 
disease  is  from  one  to  five  years. 
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Treatment. — ^The  treatmonl  of  subacute  glomerular  iiepiirilis  is  essen- 
tially the  same  as  in  apule  glomtrrular  neplirilis,  Tho  diot  slioiilii  be 
restricteil  as  far  as  possible  to  iiiilk,  (lOOil  hygienic  surroundings  and  as 
much  rest  as  possible  are  indiealed. 

The  use  of  diuretics  and  the  troalment  of  general  oedema  and  threat- 
ened unvmia  have  been  described  in  detail  in  the  chapter  on  scarlet  fever 
(page  5(59),  The  anieniia  is  lo  be  treated  witli  iron,  especially  the  tincture 
of  the  chloride,  but  the  indications  for  iron  shoulil  be  delenniiied  by  the 
blood  examination  and  not  from  the  pallor.  Exposure  to  cold  must  be 
avuiili'd.  an<l  residence  in  a  warm,  even  climale  during  the  winter  uionlhs 
is  very  desirable.  The  skiii  must  be  kept  active  by  bathing  and  friction, 
and  moderate,  regular  exercise  taken  when  the  child  is  strong  enough. 
Cardiac  dilation  is  to  be  combalerl  with  digitalis  and  strychnine, 

OHBONIO    OLOMERULAR    NEPHRITia. 

Chronic  glomerular  nephrilis  is  considered  as  the  end  stage  of  acute  or 
subacute  glomerular  nephrilis.  It  gives  rise  to  the  sd-called  secondary 
contracted  kidney.  The  lesions  consist  of  hyaline  dc;:etteriilion  of  the 
tufts  and  obliteration  of  the  capillaries  of  the  glomeruli  in  places,  wliile  in 
others  the  same  changes  are  seen  as  in  acute  and  subacute  glomerular 
nephrilis.  The  connective  tissue  is  increased  and  diffusely  distributed 
throughout  the  kidney. 

Symptoms. — There  is  usually  oedema,  whicli,  slight  at  first,  increases  as 
the  disease  advances.  U^denia  may  be  absent  even  in  cases  willi  well 
advanced  pathological  lesions.  The  face  is  pale,  nialnutrilion  is  pro- 
nounced and  digestive  and  circulatory  disturbances  are  generally  present. 
Urine. — The  urine  is  normal  or  increased  in  amounl,  pale  in  color  and 
with  a  specific  gravity  which  is  variable  owing  to  the  fact  that  the  daily 
quantity  may  in  dilferent  c.ises  be  high  tir  low  in  amount.  The  albumin 
is  present  in  much  smaller  amounts  than  in  the  suljacule  glomerular  form, 
tiic  sediment  is  less  and  the  fatty  and  renal  elements  are  not  so  numerous. 
Blood  is  present  only  in  complicated  cases.  The  condition  can  be  dis- 
tinguished from  chronic  intersliUal  nephrilis  only  by  the  knowledge  of  the 
history  of  the  cases,  most  of  them  giving  evidence  of  a  previous  attack  of 
subacute  glomerular  nephritis,  by  the  laivor  amounis  of  fatly  elements  and 
albumin  than  is  usually  present  in  interstitial  nephrilis  and  by  the  greater 
tendency  to  (edema. 

Prognosis  and  Tbeatment. — The  prognosis  and  treatment  do  not  differ 
from  those  of  chronic  interstitial  nephritis,  Edebohl's  opei-iitivetn-alinenl 
has  not  met  with  marked  success  in  children  in  the  small  number  of  cases 
in  which  it  has  been  tried. 


CHRONIC  INTERSTrriAL  NEPHRITIS. 
Chronic  interstitial  nephritis  is  scarcely  ever  seen  in  infants  and  rarely 
occurs  in  children  under  five  years  of  age. 
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Etiologt.— The  etiolt^y  of  chronic  inlersULial  nephritis  is  obscure 
HerL-ditary  tendencies  and  congenital  syphilis  play  a  part  in  Uie  produr- 
lion  or  the  disease  in  young  children,  but  tlie  common  predisposing  or 
associated  conditions  wlii.h  are  fonnd  in  adults,  such  as  gnut,  lead  |x.i- 
soning,  chronic  alcoholism,  and  arterio-sclcTosis  are  very  rare  in  diiJdhood 
In  some  cases  a  subacute  glomerular  nephritis  is  followed  by  a  chronic 
inlerslilial  nephritis. 

Patbolohicai.  Anatomv.— The  pathological  eondiUons  do  not  dilTer  from 
the  Ivsioiis  as  seen  in  llie  adult.  The  kidneys  are  very  small  and  con- 
tmcled  Willi  Ihicit  adherent  capsules.  The  color  is  reddisti,  and  on  seclion 
the  cortex  is  seen  to  be  thin,  the  pyramids  wasted,  and  the  arleries  thick 
ened.  -Ttie  glomeruli  an>  injected,  and  the  pyramids  show  passive  con- 
gestion. On  microscopic  examination  the  connective  tissue  between  (lie 
tubules  ia  much  increased.  The  epithelium  is  degenerated.  A  seno  I 
condition  of  arterio-sderosis  prevails.  The  kidney  is  that  known  as  tlTe 
primary  rontracled  kidney. 

SvMFTOMs.— The  diagnosis  can  scarcely  be  made  from  the  symptoms 
The  disease  is  progressive  and  slow,  with  no  characteristic  symptoms 
(^ses  have  been  reported  in  which  there  were  headaelie,  weakness 
dyspn.ea,  palpitation,  and  disturbance  of  vision.  Hypertpophv  of  Hie' 
left  ventricle,  with  a  pulse  of  increased  tension,  occurs  as  a  eonsfanl 
lesion.  There  is  little  tendency  to  (pdema ;  retinitis  may  be  pmsenL 
Sometimes  severe  nervous  symptoms  are  prominent,  sueli  as  Iremor 
increased  retlexea,  aphasia,  and  psychoses.  Cerebral  hemorrha^s  niay 
occur  as  in  adults.  Baginsky  refers  to  the  lack  of  development  of  the 
children  in  these  cases,  and  this  condition  was  noticed  in  a  case  of  Hiis 
disease  which  occurred  at  the  Boston  Cliildren's  Hospital. 

This  cliild,  a  girl,  Iwelvn  jeara  nld,  sliowed  the  ijevelopmenl  of  a  child  of  ahoul 
aeven  yeare.  The  only  symptom  unlil  she  died  of  unpmic  poisoning  was  per3i.«l*>rit 
beadaclie.  Tlie  post-morlem  exnmination  showed  mnrkeii  inlerslilial  iieplirilis,  Imf  ji 
was  nol  possihle  Id  delermiiie  whelhi^r  it  wiis  primary  or  not,  and  no  previous  liistorv 
could  he  obtained. 

Urinf. — In  chronic  interstitial  nepliritia  the  amount  of  urine  passed 
in  the  twenty-fonr  hours  is  very  greatly  increased.  II  has  a  low  specific 
gravity,  a  very  sh'ght  sediment,  and  a  trace  of  aibnmin.  The  microscopic 
examination  shows  a  few  hyaline  and  finely  granular  casts  and  occasionaJ 
renal  cells.  Sometimes  towards  the  end  of  the  disease  highly  reCradive 
homogeneous  casts  resembling  wax  appear  in  the  urine.  Al  this  time  the 
amount  of  urine  may  be  somewhat  diminished,  but  the  specilic  gravity 
does  not  rise,  as  the  excretion  of  urea  is  interfered  with. 

DiACNOPis. — The  early  stages  are  not  recogni/iible.  The  cases  demand 
careful  observation  for  a  long  time  and  re])eated  examinalions  of  the  nrine. 
The  presence  of  cardio-vascular  changes,  such  as  cardiac  enlargement 
and  a  pulse  of  hipli  tension,  are  iniporlanl. 
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pROflNosis. — Tho  jirognosis  is  very  unfavorable.  The  children  usually 
die  of  ctTebral  iieniorrliage  or  of  some  intercui'rent  disease.  It  is  irnpossible 
to  predict  the  duration  of  the  disease  from  the  symptoms  or  from  the 
urinary  examinalion.  The  prenenee  of  marked  oarHio-vasnilar  {lianges, 
of  oedema  from  failhii^  compensation  of  the  hypertrophiiHl  liearl,  and  the 
continued  excretion  of  very  small  amounts  of  solids,  especially  of  area, 
are  unfavorable  signs. 

Treatmext. — The  treatment  of  chronic  interstitial  nepliritis  is  essentially 
the  same  as  that  of  subacute  glomerular  nephritis.  Tin-  diet,  however, 
need  not  be  so  strit'tly  limited.  II  should  be  light  and  imtritious  and 
moderate  in  amount.  Meat  njay  he  given  in  small  quEmlities.  Alcohol 
should  he  proliibited.  Free  use  of  the  mineral  waters  is  bem>ficial.  In 
general,  Ihe  indii'alions  are  to  maintain  the  fanctional  activity  of  the  iiearf, 
kidneys,  skin,  and  bowels  according  lo  the  methods  which  have  been  de- 
scribed. 

When  the  arterial  tension  is  high,  nitroglycerin  may  be  tried.  As 
evidences  of  failing  compensation  uf  (he  lu^arl  develop,  apiiropriale  sup- 
portive treatment  with  stiyehiiirn!  and  digitalis  should  he  given.  Tlireal- 
ened  untmia  is  lo  be  met  hy  the  same  measures  which  have  been  de- 
scribed in  connection  with  acute  nephritis  (page  569). 


AMYLOID  INPILTRATION. 

Amyloid  infiltration  of  the  kidnpy  may  occur  in  tho  kidney  in  ponnec- 
lion  with  amyloid  changes  in  other  oi-gans,  especially  in  the  liver,  spleen, 
and  intestines.  It  is  always  combined  with  other  ehaiiges  in  the  kidney, 
usually  those  of  a  chronic  parenchymatous  nepluitis,  and  it  is  not  lo  be 
considered  as  a  separale  disease  of  the  kidney, 

ErroLOGV. — II  occurs  at  times  in  connection  with  chronic  suppurative 
processes  in  the  bones  or  elsewhere,  and  also  in  tuberculosis,  syphilis,  and 
chronic  wasting  diseases.  It  is  not,  however,  especially  common  in  early 
life. 

Pathological  Anatomy. — The  amyloid  change  usually  begins  in  the 
vessels  of  the  glomeruli  of  the  kidney,  extends  to  other  small  vessels,  and 
finally  to  the  walls  and  epithelium  of  the  tubules.  The  kidneys  always 
show  signs  of  dilTuse  nephrilis. 

Symitoms. — The  symptoms  are  those  of  chronic  nephrilis.  The  char- 
aeler  of  the  urine,  Uie  presence  of  a  cause,  and  of  amyloid  changes  in  Uie 
liver  and  spleen,  shown  clinically  by  enlargemcnl,  are  the  signs  by  which 
the  diagnosis  is  made.  Hypertrophy  of  the  heart  is  rare.  The  urine  is 
usually  passed  in  large  quantity  when  the  amyloid  changes  are  advanced. 
The  specific  gravity  is  low,  and  albumin  is  present  to  the  extent  of  from 
one-tenth  of  one  per  cent,  lo  one  per  cent.  When  the  amount  of  urine  is 
not  much  increased,  as  may  liappen  temporarily,  the  albumin  occurs  in 
large  amount.  Microscopic  examination  shows  no  characteristic-  sedi- 
ment; but  when,  as  may  oflen  happen,  the  disease  is  combined  wiUi 
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clironic  iicplirilis,  the  sediment  will  show  evidence  of  this  latter  disc-.iAir, 
Waxy  cnsis  appear  much  eaflier  than  in  olhcr  forms  of  chronic  nenhnfis. 
There  are  no  fatty  i-lcriienls  iinlesg  tlie  disease  is  complicated. 

PuoiiNOsis, — On  accoimi  of  llie  usual  causes  of  this  condition  the  pmg- 
nosii;  is  unfuVDmhlc. 

Theatment. — Tlie  IrcalTnent  is  Ihe  same  as  tiiat  of  chronic  intersfilial 
nephritis  ami  of  Ihe  primary  disf-asi^  upnn  which  thi»  amyloid  clianges  arv 
dep<'ndenl. 

The  case  which  follows  illustrates  a  subacute  glomerular  uephrilis 
with  an  acute  exacerbation : 

The  hoy   was  elcvrn   ycnrs  old,   nnd   hiid  had  iirphritis  for  one   year.      He  hod 
perlussia  wlicii   lii'  viiia  three  yyiirs  nld,   scarlet  (ever  Hiien   tie  was    four  yeara  old 
and  iiienslfs  nnd  iim-umoniii  when  lii;  was  ilvs  years  old.     He  is  reporlci]  lo  have 
rcmniiifd  well  friim  Ihul  tinii:  until  nine  ninntlis  before  he  came  under  my  observa- 

Fm.  1S3. 
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lion,  when,  wilhoitt  any  ktini*n  niii9c,  such  aa  exposure  In  i-old  or  stctn»!)s  of  any 
kind,  his  face  snd  eves  liegnii  tu  bu  (Ddemiitous.  This  wus  fnllowL-d  by  cedema  of  lh« 
legs  and  nnklcs,  and  was  accoriipnnied  hy  dyspncea.  The  urine  was  nolicvd  lo  be 
nearly  of  the  color  of  blood,  and  to  be  lessened  in  amount.  He  wits  kept  in  l>ed  for 
six  weeks,  nnd  is  s.iid  not  lo  have  tmn plained  of  any  especial  discomfurl.  During  this 
ftllack  his  appelile  remained  fair.  From  Ihe  beginnlnif  6l  the  attatt  he  grew  we.-ik  and 
pale.'  Six  weeks  before  the  present  history  the  pnlenesa  .ind  icdema  ahont  Ihc  eyes  in- 
creased, and  the  urinn  becajne  ainoty.  again.  This. was  followed  hy  ceJema  of  the 
ankles^  feetj.  and, legs,  aeennipnnied  hy  dy.sp;i(rfl.  The  bowels  were  regular,  and  there 
was  Ro  vomiting.  Sleep  w.is  not  disturbed.  On  entering  the  hospital  his  face  looked 
pale  and  waxy.  There  was  considerable  ojdenia  of  the  fnce,  especially  nf  the  eyes. 
His  tongue  was  =li^'hHy  coated,  and  Ibere  wns  i-cctema  of  Ihe  ankles,  feel,  and  legs; 
Nothinp  nhnonnnl  w(ii=  found  in  Ihe  heart  or  lun^?,  nnd  Uiere  v/ns  no  evidence  a\ 
ascites. 
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He  was  kept  in  bed  nnd  given  n  diet  nf  itiiIIl.  L'niier  this  treal.meiil  Ihe  osdemi* 
H.li(l  iiiiiL'liLiii  ilis^ipiieiiri'd  ni[titl]},  iuiil  In  Iwu  neeks  (>•■  wiis  iiliotveil  lo  lie  ilre^sed  ami 
about  llie  warii,  Fiiv  Jjys  liilei  lie  i;giiiii  liiiil  iwleiiia  iil'  llii-  I'.ici',  (ind  WMSi  I  in  mediately 
put  to  bed.  Fiuiii  7r>(J  li»  900  e.i-.  {3o  lo  SI)  ouiieeo)  of  uriiie  were  pasatd  in  tlie 
twent)'-rour  limits.  An  eiaiiiinaljoii  sbowed  it  to  b<tve  u  i^peciliu  gravit)-  uf  1010.  aii 
acid  reiK-lioi),  to  iMinlmii  about  t)  gntiniiies  (140  grains)  of  urea  in  Ibe  twenty-four- 
hour  <]mtnlity,  to  bavr  the  cblundi-s  dimiiiifthed.  utid  tci  crmtniii  0.6  of  one  percent, 
of  iiilmiriiii,  Imt  nn  sii^'iir.  Tin-  sediment  slioweJ  uumtrous  liyiilini'  luisls  of  medium 
diameliT.  sinne  uf  liiri,'e  diiimi'lcr  I'rum  llii'  siriiit'ld  luiiuleH,  many  wiirse  and  line 
granular  easts,  numi'ntu:?  librinnus  casis,  and  many  iiasts  with  r^niil  cell-!  adluTent ; 
also  epittii^tial  casls  and  IiIiiihI  tjeIs  -,  an  excess  of  renal  epillieliuiii.  most  of  il  ((ranutur 
or  fully  ;  a  large  uuiouiit  of  vdinoi'mal  Id^iod,  free  ful,  and  fatty  casts.  HIh  lemperature 
varied  from  3ti-G°  to  37.a°  C.  ('JS"  lo  99=  F.). 

After  remaining  in  the  biMpltal  for  two  months,  with  temporary  periods  of  im- 
prOTement,  be  was  ilischurged  in  about  the  same  condition  as  when  he  entered. 


The  following  represents  another  case  of  Itie  same  tj'pe : 

Flo.   It--). 


week  of  Ihe  (TIaeuse. 

This  child  liad  measles  when  she  was  two  years  old.  scarlel  fever  when  she  waa 

Ihree  yy.iM  old,  variceliti  when  she  w.is  six  years  old.  and  pertussis  wlien  she  was  eight 
years  old.  She  a|ipareiilly  recovered  enlirely  from  all  these  diseiLses,  and  was  well 
until  one  WCfk  liefure  entering  Ihe  hospital,  when,  wilhout  any  appiireiil  cause,  her 
Eice  and  feet  h^gan  to  swidl.  She  complained  of  no  ptiiii.  and  hi>d  no  other  symploms. 
There  wii3  marked  and  exleliaive  u'dcm.i  nf  Ihe  entire  face,  body,  and  limhs.  There 
wasalsii  a  pruiioiiiiced  piillur  of  the  skiiu  Nolhing  ahnormul  wusdetu-ctrd  in  lli«  tienrl 
or  liirijfs.     There  were  no  ascites,  bcudnche,  nor  discomforl. 

An  cKaminalinn  -if  Ihe  urine  shewed  llie  color  to  be  pale.  Ibe  reaclioD  Held,  Ihe 
Specille  gravdy  101^,  and  Ihe  si'dinn'nl  moderate  ;  It  conlufiied  0.2-3  f-  uf  one  per  oenL 
nlhiiMiin.  and  n<i  siiipir  ;  thi^sivlimml  cmjlaini-'d  considerable  abnorninl  hlood.  some  free 
ful,  and  a  nnniluT  of  liynlim'  and  lin"  graiml'if  casts  of  medium  :ind  sniiill  diameter, 
many  of  th'un  shnrl  and  with  fat-globulea  adherent.     Tticre  was  some  fatly  renal  epi- 
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lliplium,  leurocylM,  caals  with  renal  epilhelitim,  and  hyaline  casts  wilh  a  few  renaj  cells 
aJherent.     There  were  aJso  several  fatty  easts.     The  ciiafs  "ere  iiol  ven-  numerous. 

She  was  IreaW  by  absolute  rest  in  hed.  hilarlratv  of  potassium,  digitalis.  iitiJ  a 
diet  of  milii.  In  about  a  wnek  Itie  o'denia  rapidly  diininiphed  and  Ihi;  urine  increased 
in  amount.  An  analysis  of  llie  urine  at  this  lime  showed  Ihiii  Ihu  coior  was  pale,  that 
it  had  a  9[iecifie  (frnvity  of  lOll),  a  trace  of  albumin,  and  u  slight  sediinent,  consisting 
of  a  small  amount  of  blood,  renal  epilheliiim,  and  a  tevi  ciists  with  lilood.  The  total 
amount  of  urine  passed  in  the  twenty-four  hours  Wiis  2010  c.n.  (67  oiincps). 

An  examination  of  Ihe  urine  three  weeks  later  showed  the  color  lo  lie  p.ile,  the  re- 
action acid,  the  sj^ecific  Kmvily  1014,  the  albumin  0.25-|-  of  one  per  cent.  It  contained 
hyaline  and  fine  granular  casts  of  ."imail  diami'tor,  many  willi  fil-gtobulesand  renul  cells 
adherent  ;  also  free  fat-glohules,  fatty  and  granular  renal  epithelium,  some  normni  nnd 
abnormal  blood,  loucoeyl-')!.  and  squamous  cells.  The  casts  were  not  v('ry  niiniprous, 
and  lliere  was  not  much  change  from  what  was  found  in  the  urine  Ihi'ec  wrrks  ]uc- 
viouijly.  Al  this  lime  the  urine  ii^ain  became  sea nly,  and  Ibe  ciMlema  and  pallor  re- 
turned, but  she  did  not  co[iiplain  of  any  dlscuuiforl.  An  eiianiination  of  the  urine 
eight  weeks  laler  showed  it  lo  he  pale  and  cloudy,  the  reaelion  acid,  the  specific  gmvily 
1018,  and  thai  il  contained  considerable  scdinieni,  and  albumin  0,2.1-1-  of  one  per  cent. 
The  sediment  consisted  chiefly  of  hyaline  casts  of  medium  and  small  diameler.  niuny 
of  Ibem  having  renal  cells  and  fat  adherent.  There  were  also  a  few  fmely  granular 
casts,  considerable  abnormal  blood,  free  fat.  fatty  renal  cells,  epithelium,  leucocytes, 
and  occasionally  Mood,  epithelial,  and  fatty  casta. 

ACUTE   PYELITIS   AND   PYELONEPHHITrS. 

Etiology. — ^Pyfiills  is  an  intlainniatioii  of  []w  mucous  membrane  lining 
the  jjelvis  of  the  kidney.  AUtr  tin.'  }iyeliLis  lias  iaslod  for  a  liniu.  Hit;  suIj- 
slance  of  Uie  kidney  may  be  involved  and  pyeloneplirilis  results.  The 
most  common  fause  is  tht-  excn'ltnn  of  uric  arid  by  the  kidney,  or  pi-Ivic 
calculi.  It  may  less  commonly  be  due  to  an  extension  upward  of  gon- 
orrlioea  or  cyslilis  from  tlie  ureter  and  bladder,  or  to  tubori-ulosis  nC  the 
kidney,  or  to  malignant  grdwlhs.  There  is  also  an  infectious  form  which 
may  appear  in  the  acute  itifedious  fevers,  such  as  scarlet  fever,  typhoid, 
pneumonia,  or  malaria.  Pyelitis  due  to  a  local  cause  is  usually  unilateral. 
The  form  which  appears  as  a  complication  in  fevers  is  usually  bilateral. 
Some  cases  are  apparently  of  primary  infection.  These  are  usually  due 
to  the  bacillus  culi  communis. 

Pathological  Anatomy. — ^The  acute  cases  show  an  acute  catarrhal  in- 
flammation of  the  mucous  membrane  of  the  pelvis  of  the  kidney.  In 
chronic  eases  there  is  thickening  of  the  membrane  and  occasionally  a 
considerable  accumulation  of  pus.  In  pyelonephrilis  the  suppurative 
process  extends  into  the  kidney  itself. 

Symptoms. — In  an  acute  attaik  of  the  disease,  such  as  is  caused  by  uric 
acid  or  a  calculus,  there  are  oflen  local  pain,  chills,  and  fever.  Typical  at- 
tacks of  renal  colic,  with  vomiting,  pain,  and  intermittent  fever,  may  occur. 
Hematuria  may  be  an  early  symptom.  Micturition  is  frei^ucnt.  If  Ihe  con- 
dition be  due  to  tuberculosis,  malignant  growths,  or  abscess  of  the  kidney, 
there  will  he  more  or  less  cachexia  and  emaciation,  and  there  may  be  local 
puin  and  tenderness.  Pyuria  is  often  the  only  symptom  in  the  cases  com- 
plicating acute  infectious  diseases,     Leuoocytosis  is  generally  present. 
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Crivr. — Tlif  diaf.^losis  is  made  frntri  llir  cxaminalion  of  llio  urine,  (he 
characteristics  of  whirh  vary  awonliug  to  the  extent  to  whk'h  tlie  inflam- 
mation involves  the  parenehyma  of  lliu  kidney.  The  quantity  of  urine 
oxcretL-d  is  small.  The  eolor  is  hiph,  smoky,  or  blooii-red,  arcoitling  to 
ttie  amount  o*'  blood  present.  The  speeilie  gravity  is  generally  high  and 
the  total  solids  absolutely  diminished,  but  relatively  increased.  Tin-  ipian- 
lity  of  albumin  varies  from  a  traee  to  one-fourih  or  to  one-half  of  one  per 
cent.,  or  even  higher,  depending  upon  the  sevorily  nf  the  involvement  of 
Ibe  kidney  ilKelf.  -The  nucroseopic  exaniiuation  shows  sometimes  the 
whole  field  to  be  filled  with  pus-eorpuscles,  at  other  times  the  pus  is 
ill  dumps;  ther*.'  are  also  pi-esent  small  round  (■ells  with  single  nuclei, 
from  the  pelvis  or  from  llie  kidney,  and  more  or  less  blood.  The  <liag- 
noslic  cell  of  pyelitis  is  the  "  caudate  cell,"  which  is  a  small  cell  about  the 
size  of  a  renal  cell,  having  a  single  nucleus  and  a  tail.  These  cells  come 
from  the  superficial  layers  of  the  pelvis  of  the  kidney,  and  may  disappear 
from  the  sediment  as  the  inflammatory  process  becomes  subacute  or 
chronic.  If  the  kidney  is  alfected  there  are  casts  of  various  kinds,  hya- 
line, grantdar,  opiliu-lkl,  and  blood.  The  casts  may  be  hard  to  find  if 
tlie  field  is  fliled  willi  pus.  Ttic  presence  of  tubercle  bacilli  in  the  sedi- 
ment, shown  by  appropriate  methods  of  staining,  establishes  the  diagnosis 
of  tuberculosis.  The  tuberculin  test  may  be  used  with  advantage.  When 
calculi  are  present,  iliey  usually  cause  local  pain  and  tenderness  and  lirema- 
luria,  and  occasionally  attacks  of  renal  colic.  In  the  fn-shly  passed  urine, 
uric  acid  is  oflen  present  in  tlie  sediment  in  the  form  of  irregular  spieu- 
lated  crj'stals. 

DtACiNOsis. — New  growths  are  more  apt  tu  produce  hemorrhages  than 
jms.  Pyelitis  may  usually  be  distinguished  from  cystitis  by  the  history, 
the  presence  of  caudate  and  round  pelvic  cells  in  lai^'e  numbers,  and  the 
evidences  of  renal  initalion.  In  cystitis,  on  the  other  hand,  there  is  gen- 
erally vesical  pain  and  tenesmus  and  large  numbers  of  squamous  and 
prostatic  cells.  It  may  be  confinned  by  the  aid  of  the  cysloscope.  Calhe- 
lerization  of  the  ureters  in  older  children,  when  possible,  is  of  great  aid 
in  making  a  definite  diagnosis. 

PflOGNosis. — ^Thc  prognosis  depends  upon  the  cause.  In  malignant 
growths  it  is  fatal.  This  is  true  to  a  greater  or  less  degree  when  the  tubercle 
bacillus  is  the  cause  of  the  disease,  as  in  almost  every  ease  tuberculosis  is 
present  somewhere  else  in  the  body.  When  uric  acid  or  a  calculus  Ls  the 
cause,  the  prognosis  is  more  favorable  under  appropriate  treatment. 

Tre-^tment. — Uric  acid,  if  present,  should  be  treated  by  neutralizing  the 
acidity  of  the  urine,  by  placing  the  chili!  upon  a  mild  and  unurilating  diet, 
suili  as  milk,  and  by  niakinfr  it  drink  freely  of  water.  Poiussium  citrate 
should  be  used  to  neutralize  excessive  acidity  of  the  urine,  or  benzoic  acid 
if  the  urine  is  alkaline.  Eilher  may  be  given  in  doses  of  from  0,12  to 
O.'M  gramme  ('2  to  5  grains)  three  or  four  times  daily  in  from  one  to  four 
ounces  of  water.     We  have  used  urotropine  or  cystogen  in  these  cases 
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with  very  beneficial  results.  0..'i  gramme  (')  grains)  may  be  given  three 
times  a  day  to  a  child  of  four  or  five-years.  Operative  treatment  is  at 
times  called  for  when  a  calculus  is  present. 

OHRONIO  PYEUnS- 

Etiou»(;v. — f'hronic  pyelitis  may  ocL-nr  from  a  number  of  causes  such 
as  tuben'niosis.  as  a  result  iif  ainle  pyelitis  from  any  canso,  from  irrita- 
tion of  rryslals  ami  <-ali-uli,  espotially  when  the  outflow  of  the  urine 
through  the  ureter  is  obslrucled,  and  rnmi  a  niovablo  kkhiey. 

Symptoms. — The  symptoms  depend  largely  ujKni  the  cause  and  the 
manner  in  which  the  disease  develops.  There  are  often  no  symptoms  at 
all,  and  again  wc  may  have  those  of  acute  obstruction  of  the  urine.  If 
there  is  retention  of  |iiis,  fever,  sweats,  leucocylosis,  and  renal  eolic  result, 
and  the  condition  U  sjxiken  of  as  pijum-phrwii'.  If  the  pus  is  dischaiveti 
into  the  bladder,  these  symptoms  rajiitlly  subside,  returning  if  the  reten- 
tion recurs. 

Urine. — The  urine  is  somewhat  duninished  in  amount,  pale,  and  verv 
turbid,  slightly  acid  in  reaclion,  of  low  specilic  gravity,  and  with  the 
normal  solids  diminished  both  idisolutely  and  ri'latively.  The  albumin 
varies  from  a  slight  trace  to  0.1  percent.  The  scdirncnt  is  chiefly  de- 
generated i>us,  with  p()s,4ibly  a  few  blood-globules.  Cawls  of  laq^e  diameter 
from  the  straight  tubules  arc  generally  present,  but  are  hard  to  find. 
The  presence  of  crystals  may  enable  us  to  diiigrioslicate  a  pyelitis  due  lo 
calculus,  but  concretions  may  exist  without  the  crystals  appearing  in  the 
urine.  In  all  cases  of  ijironic  pyelitis  the  urine  sliould  be  examined  for 
tubercle  bacilli. 

PiiotiNOriir*. — The  prognosis  depends  upon  the  cause.  If  Hie  cause  is 
removable  and  the  involvement  of  the  kidney  Is  nol  severe,  ret'overy  may 
be  exi)ecte<l. 

TiiEATNENT. — Tiic  medical  Ircatmenl  is  essentially  Ihe  same  as  in  acute 
pyelitis,  but  the  ca.se  should  l)e  ivferred  to  the  surgeon  if  there  is  a 
reasonable  clmru-e  of  removing  the  cau-'^e  by  ojienilion. 

PERDJKPHRrnS. 

Perineplirilis  is  an  inllauimalinn  in  the  couiieclive  tissue  about  Ihe 
kidney.  It  niiiy  end  in  resolution  or  sup|ini"i(iiin.  I!  has  been  con- 
founded not  int'retpEently  willi  lii])  disease  or  vertebral  cjn-ies.  The  most 
important  paper  on  perineplirilis  in  cluldren  was  published  in  1880  by 
Gibney,  who  reported  twenty-eight  cases. 

ExioLOfiV  AND  Pathological  Ax.\tomv. — Perinephritis  in  children  may 
be  secondary  to  suppuration  in  the  kidney,  su^-h  as  results  from  calculi 
or  tuberculosis,  or  lo  disease  of  the  suprarenal  cajisules  or  to  trauma.  It 
is  more  frc<iuently  primary.  The  cellular  tissue  ahont  Hie  kidney  becomes 
hiflamcd,  and  in  the  majority  of  cases  suppuration  occurs.  The  pus  may 
discharge  outward  in  the  ileo-coslal  space,  or  into  the  pleura  or  bowel. 
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Stmptoms. — The  onst-t  may  bf  acute  or  chronic.  In  tho  acute  cases 
Ihery  is  high  fever,  often  with  a  chill.  There  is  usually  t'astric  disturbance, 
and  the  eonsUtulional  symptoms  umy  bo  very  scvpre,  Tiie  bowels  are 
constipated  at  limes.  Tht're  is  usually  local  jiain  referred  either  tu  the 
hip  or  small  of  the  tiaik.  Thtf  spine  is  piunl'ul  and  rigid,  aud  the  leg  un 
the  same  side  is  drawn  up  as  the  movementof  extension  is  productive 
of  pain.  General  movements  of  the  body  are  instinctively  avoided  by 
the  patient.  Tliere  is  tenderness  and  resistance  in  the  lumbar  refrion, 
and  later  a  tumor  appears,  in  which  deep  fluctuation  may  sometimes  be 
obtaiTied.  The  size  of  the  abscess  may  be  very  large.  The  cases  which 
dischai^e  into  the  pleura  are  usually  diagnosticated  as  empyema.  The 
character  of  the  urine  is  rarely  affected.  The  condition  runs  its  course 
in  from  a  few  weeks  to  six  months. 

Diagnosis. — Hip  dbcase  is  likely  to  be  confused  with  perinephritis,  but 
the  diagnosis  is  easy  after  careful  examination.  In  hip  disease  the  pro- 
cess is  much  more  chronic,  and  the  deformity  is  produced  insidiously. 
Moreover,  the  pain  is  lower  down,  and  there  is  tenderness  over  the  joints. 
There  is  limitation  of  all  the  movements  of  \be  hip  instead  of  extension 
alone. 

Perinephritis  may  give  local  signs  similar  to  psoas  abscess  from  spinil 
caries,  but  tlie  cliaracterislic  changes  and  deformity  of  the  lumbar  verle- 
bni?  are  jdiseut. 

Perinephritis  may  be  confused  with  typiioid  fever  when  the  consli- 
tuliiinal  disturbance  is  severe  and  prolonged  and  Uic  local  signs  develop 
slowly. 

Prognosis. — ^The  primarj'  cases  almost  always  end  in  complete  re- 
coverj'.  Peritonitis  from  rupture  of  the  abscess  is  the  most  serious 
comphcalion. 

TnEATMENT. — The  treatment  is  surgical.  Rest  in  bed  and  hot  local 
applications  are  fli-sl  indicated,  and  later  incision  with  tree  drainage  of  the 
abscess. 

HYDBONBPHBOSIS. 

Hydronephrosis  is  a  condition  in  which  the  pelvis  and  calyces  of  tlie 
kidney  are  dilated  with  Quid  as  a  result  of  an  obstruction  to  the  jjutflow 
of  urine. 

Etiology, — Hydronephrosis  may  be  congenital,  in  wliich  case  it  may 
be  due  to  constriction  of  the  ureter.  Both  kidneys  may  be  affected,  but 
usually  only  one  is  involved.  When  acquired  it  generally  alTects  but  one 
kidney,  and  may  be  caused  by  obstruction  of  urine  either  from  above, 
such  as  may  occur  from  an  impacted  calculus  in  tlie  lulus  of  the  kidney 
nr  in  llie  lU'cthrn,  or  from  below  by  Ihe  pressure  from  a  tumor  or  from  en- 
lai-geil  meserderic  ylands.  The  elTi-ils  are  ntechanital,  and  are  due  ti>  tin- 
pressure  on  the  kidney  of  tlie  retiuned  fluid,  wluch  leads  to  the  gradual 
absorption  nf  Ihe  parenchyma  of  the  kidney.     These  tumors  sometimes 
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acquire  a  lai^ge  size.  They  are  frequently  associated  with  other  deformity 
or  degLTieralion  of  the  kidney. 

SvMiTOHS. — ^T!ie  main  symptom  of  hydroneplirosis  is  the  presence 
of  an  abdominal  tumor  connected  witli  the  kidney.  Wlien  the  tumor  has 
p-own  sulliciently  larpo,  llucttialion  can  usually  be  detecled,  and  aspira- 
tion gives  a  fluid  whitli  ordinarily  contains  urea.  Subjective  symptoms  are 
usually  absent  and  urinary  signs  are  pan?.  If  only  one  kidney  is  affected, 
the  other  performs  the  function  of  both,  and  the  general  condition  of  Uie 
child  may  remain  good.  When  both  kidneys  are  affected,  life  is  usually  too 
short  for  the  di.'velopment  of  a  tumor,  and  the  conditinn  is  not  recogmizc-d. 

Prognosis. — Bilateral  cases  are  usually  fatal  wilhin  a  year.  Jf  only 
one  kidney  is  involved  operalion  gives  the  only  hope  of  reliet 

Trf^\tment. — ^Tiic  irealment  is  surgical.  Total  excision  of  Uic  kidney 
has  given  better  results  than  incision  and  drainage. 


MAUONAMT  GROWTHS  AND  ENLARGEMENT. 

Tumors  of  the  kidney  are  more  common  in  the  child  than  in  the 
adult.  They  are  almost  always  primary  and  usually  malignant  TJie 
simple  aflenoiriala  arc  probably  equally  common  in  both,  but  Uie  child 
is  much  more  liable  to  carcinomata  and  sarcomata  than  is  the  adulL 
Sarcomahi  are  the  most  conmion  in  the  first  live  years  of  life,  and  usually 
occur  in  one  kidney. 

Symptoms  and  Diarnosis. — The  diagnosis  depends  upon  the  recognition 
of  a  tumor  of  Ihe  kidney,  the  iKeitialuna,  and  the  progressive  emaciation 
and  eachexia  which  arise.  At  tintes  there  is  pain,  buf,  as  a  rule,  pain  is 
absi'ut.  The  urini;  somelimes  gives  evidence  of  a  pyelo-nephritis ;  ha?ma- 
turia  and  albuminuria  usually  occur  at  mtervals  late  in  the  disease,  at  a 
time  when  the  tumor  can  be  felt  througli  the  abdominal  wall.  The  tumors 
are  frequently  of  lai^e  size  and  rapid  growth.  They  may  cause  symptoms 
by  compression  of  the  lungs,  vcna  cava,  or  bowels.  Ascites  is  sometimes 
present,  and  very  rarely  general  peritonitis.  Some  of  Ihe  charaeteristica 
of  a  lumor  of  the  kidney  are  thai  it  is  located  in  the  hypogastric  aitd 
lumbar  regions,  is  deep-sealed,  and  is  not  so  commoidy  to  be  fell  in  the 
umbilical  region  as  are  tumore  of  the  retro-peritoneal  glands.  The  tumor 
is  irrecnlarly  rounded,  and  usually  docs  not  have  a  well-marked  bonier, 
such  as  is  found  in  enlai^enient  of  Ihe  spleen  and  liver.  In  these  cases 
of  sarcomala  of  Ihe  kidney  the  health  at  first  is  often  not  much  afTpcled, 
but  there  are  progressive  emaciation  and  enlargement  of  the  abdomen, 
conmionly  without  pain.  Malignant  growths  of  the  kidney  may  be  con- 
fused wilh  hydronephrosis. 

Prognosis. — The  prognosis  is  very  unfavorable,  although  temporary 
relief  is  sometimes  obtained  by  means  of  surgical  interference. 

Treatment. — The  fi-eatnient  is  essentially  operative.  The  total  mor- 
tality of  the  operation,  including  cases  of  recurrence  with  death,  is 
over  seventy-five  per  cenL 
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ACUTE   OYSTmS. 

Acute  cystilis  is  not  a  common  affection  in  infancy  and  cliiWhood. 

Etiology. — It  may  be  caused  by  a  vesical  calciihis,  by  iiritants,  such 
as  turitentinc,  anit  also  occasionally  by  the  extonsinn  of  infection  through 
Ute  genital  tract,  but  this  is  less  common  than  in  adults.  It  is  not  an 
infrequent  complicalion  of  typhoid  fever  and  many  other  diseases  from 
direct  inrectiim  by  the  bacteria  which  are  eliniinalcd  })y  the  nrini',  (>on- 
cirrhtra  and  infections  by  Ihe  pyr^enic  opg'anisnis  are  dirnct  causos  of 
acute  cystilis.     II  is  more  common  in  ^rls  than  in  boys. 

Symptoms. — In  children  Ihe  chief  symplom  is  frequent  and  painful 
niicturilion.  This  local  symptom  is  usually  accompanied  by  fever,  which 
may  be  hiph,  and  by  general  symptoms  of  malaise,  fret  fulness,  and  crying 
from  vesical  pain  and  tenesnms.  The  urine  is  passed  in  small  quantities, 
and,  as  a  rule,  is  of  a  reddish  color  at  first,  and  gradually  becomes  of  a 
lighter  color.  The  specific  gravity  is  high.  When  fresliiy  jjassed  il  is 
acid,  but  it  quickly  becomes  alkaline  ;  there  are  a  heavy  sediment  and  a 
trace  of  albumin.  Microscopic  exaniinalinn  shows  chiefly  pus  in  large 
qnantities,  squamous  epithelium,  and  some  blood.  To  eslablish  liie  diag- 
nosis in  females  it  is  sometimes  necessary  to  examine  a  catheter  speci- 
men. In  infants  the  symptoms  are  so  mild  (hat  the  condition  is  often 
unsuspected. 

Prognosis. — ^Thc  prognosis  of  acute  cystitis  is  good  after  the  removal 
of  the  cause. 

Tn£.\TMENT.— The  especial  cause  of  ttie  attack  must  be  looked  for,  and 
removerl  if  possilile.  Tlie  child  should  be  kept  perfectly  quiet  in  bed, 
and  sliould  be  made  to  drink  a  great  deal  of  water.  The-  did  should  be 
of  milk.  In  the  acute  cystitis  occurring  in  Uie  course  of  typhoid  fever, 
urotropine  in  doses  of  from  O.OtJ  to  0..32  gramme  {I  to  6  grains)  four  limes 
a  day  acts  almost  as  a  specillc  in  from  four  lo  seven  days.  In  cystilis  due 
to  other  causes  il  is  not  so  serviceable,  except  as  a  preventive  of  fer- 
mentation of  urine  within  the  bladder.     Sedatives  should  be  used  freely. 

OHRONIO  OYSTmS, 

Etiology. — Chronic  cysUlis  may  be  caused  in  ^children,  as  in  adults,  by 
a  vesical  calculus,  by  foreign  bodies  in  the  bladder,  by  tumors,  hy  papil- 
lomata,  and  by  tuberculosis.  The  nuclei  of  the  calculi  are  generally 
composed  of  uric  acid,  upon  which  phosphates  are  precipitated  in  alkaline 
urine,  and  this  deposition  is  favored  by  the  accompanying  catarrhal  in- 
flammation. 

Symitojis. — Miclurition  is  frequent  and  at  limes  painful.  Later  there 
may  he  a  ronst.Tnt  dribblhig  of  urine,  giving  rise  lo  an  oflensive  amnio- 
niacat  odor  and  causmg  initation  about  tlie  genitals.  When  tliere  is  a 
calculus  in    the  bladder  the  stream  is  often  suddenly  interrupted  during 
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micturition,  and  tlie  pain  is  more  st-vere.  Prola|isc  of  Uie  rectum  is  not 
uiK'oniiiinn  with  stone.  In  addition  to  tliL<so  local  symptoms  then;  are 
tfciieral  synnttums  of  aiiiL-niia  and  loss  of  weight.  Tlie  urine  is  ainino- 
iiiacal,  offensive  in  odor,  and  turbid,  has  a  heavy  ropy  sediment,  and 
contains  a  trai-e  of  albumin.  The  sediment  should  he  cxaiiiiiied  as  soon 
as  possible  after  the  urine  is  passed,  becanso  the  ammonia  wliich  is 
produced  fn)ni  the  urea  dishito^atcs  the  ctlJB.  The  examination  will 
show  a  laPp'e  (piantity  of  pus,  some  blood,  bladder-epithelium,  and  crystals 
of  triple  phosphate  and  urate  of  ammonium.  Tubercle  bacilli  may  be 
liiund  in  the  urine  in  tuberculosis  uf  the  bladder,  but  a  prolonged  and 
careful  searih  is  often  necessary. 

Pkohnosis, — The  profpiosis  of  chronic  cystitis  depends  upon  the  cause, 
upon  the  ]<'nf,'th  of  time  dnrin)^  which  the  disease  hiis  persisted,  and  the 
presence  or  absence  of  a  secondarj'  infection  of  the  kidney. 

Treatment. — The  urine  should  be  diluted  by  |,'iving  distilled  water  in 
largo  amouid.  It  may  be  rendered  less  irritathig  by  such  drugs  as  salol 
and  buL'hu,  and  less  alkaline  by  benzoate  of  sodium.  Urotropin  given  by 
the  month  lias  yielded  excellent  results  by  disinfecting  the  urine  in  the 
bladder  and  cheeking  alkaline  fennenlation.  Washing  out  the  bladder 
with  weak  solutions  of  pernianguiiale  of  potash,  creoUn,  boracie  acid,  or 
iysol  is  of  use  in  many  cases,  and  local  ajtplieations  may  be  made  in  tuber- 
culosis of  th('  organ.  Operative  treatment  is  hidicated  when  a  calculus  is 
causing  the  dislurliance. 

At  times  it  is  exceedingly  dillicult  to  determine  by  llie  general  symptoms 
whether  or  not  a  calculus  is  prtsent  in  the  bladder.  The  following  case 
may  be  cited  as  an  illustration  : 

A  hoy,  si:viML  yiMr^  iil<l,  ])e|;ati  tn  huvG  pniii  of  a  sp.ism'>tlL<^  rliuracler  in  Ihc  r^on 
of  the  blniUJiT  diu'itig  iitic^turitloii.  In  ciitnmctioii  with  llio  ]i:iiii  tlii^rc  was  a  suddea 
sloppiige  of  llio  flow  of  lliu  nricie  and  a  lji,svrini?-doi'Ti  P'clini,'  ii'  llie  rectum.  These 
sjuiploiLis  siiriul.i'cd  LIiom:  rif  a,  vusicle  cali'ulus  so  closilj'  as  Id  ii'iidiT  a  dinerealiaJ 
di.igiioKis  very  diftifiill.  Tlic  Iniy  was  uf  a  nervous  tiTiipi-niiiu'iil,  and  was  ralher 
anitniic,  but  olhiTwisu  hhs  ivcll  iiiid  stroH(;.  Xolliiii|j;  aliiioiiii.d  w.ui  detecled  about 
the  prepuce  or  tliu  rt'rluiii.  T]if  p:ilii  w.xa  so  aitiiuyiiiij;  and  caused  so  much  trouble 
thai  it  was  dt.-t'med  advlsalile  to  b^vc  tlie  bladdur  exmniiU'd  fur  sluiie.  An  examination 
was  made,  liut  notbiii|^  abnormal  was  delected.  Aller  this  a  decided  im|irovement  took 
place,  appiinntly  connected  witti  llie  passing  of  the  simnd,  nad  llie  boy  recovered 
entirely  afler  remaining  at  home  fiiim  school  for  a  ft-w  weeks  and  having  daily  exercise 
in  the  open  air. 

VULVO-VAQINrnS. 

Vulvo-vaginitis  is  a  very  common  affection  in  liltle  girls.  It  arises 
from  a  variety  of  irnlations,  one  of  which  is  the  oxyuris  vermicuiaris.  In 
a  very  lai^'e  number  of  cases  the  gonococcns  of  Neisser  bits  been  found 
in  the  purulent  siM-reti(m.  The  gonococcns  was  found  in  all  of  six  cases 
lately  treated  at  the  Boston  Childrtsn's  Hos|jilal.  Tiie  disease  may  also 
arise  in  children  who  are  very  much  debilitated,  and  is  met  with  at  times 
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in   scarlet  fever  and  in  measles.     Again,  it  ia  not  infrGqupnt  in    aiueniic 
girls,  in  wiiom  it  occurs  williouf  any  ajipurcMil  caiis>.'. 

Pathological  Akatohv. — The  labia  are  reddened  and  are  more  or  less 
swollen.  There  is  a  thick,  purulent  dischai-ge  of  a  j^'reenisli-yellow  eolor. 
usually  offensive.  At  limes  there  is  more  or  less  c."icoriation  of  tlie  inner  sur- 
faces of  tlie  labia.  The  inguinal  glands  maybe  slightly  enlarged  and  lender. 
The  urethra  is  often  involved  in  Ihe  irritation,  and  is  swollen  and  red. 

SvMPToMii. — -Then^  may  he  some  fever  in  Ihe  I'arly  slaves  of  vulvo- 
vaginilis.  Smarting  and  bunuiig  are  usually  eomijlaiued  of,  but  at  times 
the  staining  of  the  clothing  first  calls  attention  to  the  disease.  The 
children  commonly  become  pate  if  llie  disease  pei-sLsIs  for  some  time. 
Micturition  is  painful  and  frefjuenl  in  some  cases,  and  Ihe  disease  is  one 
of  the  many  causes  of  rlysuria.  In  many  cases  Ihe  i-lii!drcri  appear  to  be 
quite  well,  with  the  exception  of  the  local  condition.  A  jiositive  diagnosis 
of  gcmurrho'a  is  oidy  possible  by  means  of  a  microseopii:  examhiation  of 
the  discharge  after  staining  by  Gram's  method. 

Pnonxosis. — The  prognosis  is  good,  hut  the  disease  is  apt  to  be  pro- 
longed for  several  weeks  or  months.  Complications  may  aiise  from  the 
infection  of  IJie  bladder,  uterus,  Fallopian  tubes,  inguinal  glands,  jobils, 
or  conjunctivie.  Infeclion  of  the  conjunctiviv  is  common,  infection  of  the 
uterus  and  other  oi^^ans  is  much  less  so. 

Treatment, — Local  applications  to  the  vagina  constitute  the  only  satis- 
faclory  form  of  Ireatnicnl.  This  is  diriicult  in  young  eliildren,  lint  may 
be  accomplished  with  a  soil  rubber  catheter  or  with  a  soil  rubber  ear- 
syringe.  Such  solullons  as  boracic  acid  1  to  40,  corrosive  subliniale  1  to 
fiOOO.  or  creolin  1  to  500,  may  he  used.  In  some  severe  cases  local  appli- 
cations of  nitrate  of  silver,  1  or  2  per  cent.,  or  ol'protargol,  '2  lu  4  percent., 
may  be  necessary.  The  labia  should  be  kept  separated  by  absorbent  cot- 
ton, and  the  parts  kept  dry  and  covered  wilh  some  mild  dusting- powder. 
Absolute  cleanliness  must  be  observed,  to  prevent  infection  of  the  eyes  and 
of  other  persoTis.  The  parts  should  b-"  protected  with  compresses  held  in 
place  by  a  bandage,  whlth  should  be  worn  all  the  lime,  and  the  com- 
presses should  be  freipienlly  changed  nml  bnmed.  The  lowtis  used  for 
llie  patient  should  not  be  left  lying  about,  and  should  be  carefully  dis- 
infected. Tonic  treatment  is  sometimes  indicated.  The  urine  should 
be  kept  dilute,  in  order  lo  avoiil  irrilaling  the  inllamed  surfaces,  arid 
any  couiplicaliiig  cyslils  should  be  treated.  Uunug  the  active  stage  of 
the  disease  the  child  should  be  kept  as  quiet  as  possible,  and  on  a  diet 
of  luitk. 

When  the  vulvo-vagiiiitia  is  caused  by  Ihe  oxyuris  vermiculiiris, 
especial  care  should  be  given  to  eradiealing  the  parasite  Irom  the  reclum, 
us  described  on  page  832.  After  this  has  bi'cu  doni',  the  vagina  is  readily 
freed  from  the  pai'asile  by  using  an  ijijeclinii  of  warm  sweet  oil,  whirh  is 
to  be  allowed  to  remain  for  tiiree  or  four  nitnules,  Uic  vagina  Uien  being 
eyringed  out  with  waim  water. 
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ORCHmS, 

Orchitis,  or  inflammalion  of  the  U-stis  proper,  oci-asioiially  rceiills  from 
dircLt  injury,  much  more  rarely  from  infection  in  gonorrhoea,  syphilis,  and 
tuberculosis.  When  present  il  is  commonly  accompanied  by  hydrocele. 
The  orchitis  which  so  commonly  follows  mumps  in  Itie  adult  is  much  less 
common  in  children.  The  Ircatnienl  consists  in  support  of  the  testicle  by 
means  of  a  suspensory  or  of  a  bandage. 

EPiDiDyMrns. 

Acute  epididymitis  may  be  caused  by  Iranma  or  by  any  irritation  of 
the  mucous  membrane  of  Ihe  urethra.  In  this  disease  the  whole  scrotum 
is  apt  to  be  hot  and  lender,  and  the  child  is  in  great  pain.  The  epi- 
didymis is  much  enlarged  and  exquisitely  tender,  and  pushes  the  testis 
forwarrL  The  cord  is  often  implicated,  becoming  enlarged  and  painful 
on  pressure. 

The  treatment  should  be  energetic,  as,  owmg  to  the  swelUng  of  tJie 
tissues  aboul  the  testicle,  there  may  be  so  much  prussun-  thai  Ihe  gland 
will  be  seriously  damaged,  although  the  subsequent  atrophy  may  not  de- 
clare itself  for  a  considerable  time.  The  child  should  be  kept  upon  his 
back  in  bed,  the  bowels  freed  with  a  cathartic,  and  a  aeries  of  hot  jioiiltices 
kept  upon  the  scrotum.  In  all  inflainmalions  of  the  testis  or  epididymis 
the  scrotum  should  be  ]jlaced  in  such  a  position  that  the  lower  end  of  the 
testicle  points  upward. 

TUMOBS  OP  THE  TESTICLE. 
In  addition  to  tubercular  disease  of  the  testis,  tumors  may  be  found 
in  infancy  and  in  early  childhood.  These  may  be  congenital  or  acquired.* 
The  congenital  tuniors  are  very  rare,  ajid  are  usually  of  the  dermoid 
variety.  The  most  common  of  the  acquired  tumors  are  carcinomafa  and 
sarcomata,  whicli  are  very  malignant.  The  rapid  growth  and  the  lai^c 
size  of  tliis  variety  usually  render  the  diagnosis  easy. 


PHIMOSIS. 
In  early  life  tliere  appears  to  be  a  physiological  adhesion  of  the  pre- 
puce to  the  glans  penis.  As  the  child  grows  older  those  adhesions 
normally  disappear.  When  the  adhesion  between  the  prepuce  and  the 
glans  remains  permanent  and  the  prepuce  is  very  tifjhl,  the  condition  ^ve9 
rise  to  various  symptoms.  Thus  the  escape  of  [he  urine  may  be  me- 
chanically lundered,  ajid  tlie  urine  collecting  behind  Ihe  glans  may  give 
rise  to  irritalion.  Smegma  is  also  apt  to  collect  around  the  corona.  In 
this  way  an  inllammatory  condition  of  the  prepuce  (posthilis)  or  of  the 
glans  (balanilis)  may  arise.  As  a  result  of  this  Ihcre  is  swelling,  and 
micturition  is  painful  and  difticult.  In  addition  to  these  local  symptnins 
many  secondary  disturbances  arise  from  the  local  reflex  irritah'on.  Among 
these  are  nervous  phenomena  of  greater  or  less  degree,  such  as  insomnui 
or  convulsions.     Phimosis  may  lead  to  enuresis  and  masturbation. 
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In  all  cases  of  phimosis  which  ftivi?  rise  lo  symptoms  of  iiTitation  local 
treatmcriL  is  indii'aU'cl,  and  may  bf  by  dilatation,  iiifision,  or  fircuiiicisioii; 
the  latler  Is  the  most  radical  and  produces  the  best  results  for  com- 
plete reliff  fi-ont  the  morbid  condition.  In  all  cases,  even  if  the  phimosis 
is  very  slight,  iricchanit'al  interference  shonid  be  persisted  in  until  absolute 
cleanliness  can  be  secured,  for  in  this  way  only  Avill  entire  relief  from  the 
local  and  rellex  symptoms  be  obtained. 


EOTUTIESIS. 

Enuresis  (^incontirmc^  of  hWtw)  is  a  condition  in  which  there  is  an 
involuntary  dischai^o  of  the  urine.  It  may  be  continuous  or  periodic 
It  may  also  be  diurnal,  noctunial,  or  both.  It  is  of  very  frequent  occnr- 
rence  hi  iniaticy  and  eariy  childhoml.  It  is  a  symptom  rather  than  a 
disease,  anil  in  most  cases  is  a  true  neurosis.  Duringihe  fii^t  year  of  life 
the  infant  has  not  learned  to  assume  control  of  the  mectianisni  of  mictu- 
rition, but  during  the  second  year  this  control  is  usually  attained  at  au 
earlier  or  a  later  period  according  to  the  individual, 

Etiolouv. — ^Tlie  causes  of  enuresis  may  be  organic  or  functional,  the 
latter  in  all  probability  being  very  commonly  of  a  rellex  nature. 

Organic  Enuresis. — The  organic  causes  comprise  such  nialfonna- 
tions  us  small  ureicrs,  a  small  bladder,  exstrophy  of  the  bladder,  and 
hypospadias.  Enuresis  may  also  be  caused  by  central  lesions  of  the  brain 
and  cord,  surli  as  tumor  of  the  brain,  idiocy,  or  irijurj'  to  Ihe  cord.  The 
prognosis  and  treatment  of  these  organic  cases  of  enuresis  vary  according 
to  the  condilions  which  cause  them,  and  need  not  be  considered  here, 

Functioneil  Enuresis. — In  many  cases  the  children  are  of  a  highly 
nervous  teuipcramenl,  but  at  times  Ihey  do  not  show  any  nervous  symp- 
toniB.  As  has  been  staled  by  Rachford  in  an  admirable  paper  on  this 
subject,  this  condilion  may  depend  upon  (1)  irritable  and  unstable  nen'e- 
ceutrcs,  (2)an!Dniia  willi  malnutrition,  and  (3)  redex  stimulation  of  certain 
nerve-centres  in  the  lundiar  cord.  The  longiludinal  and  circular  mus- 
cular fibres  of  the  bladder,  which  by  their  contraction  empty  the 
bladder,  are  innervated  by  sensory  and  motor  nerves  from  the  lumbar 
region  of  the  cord,  and  the  extenial  sphincter  in  the  prostatic  portion 
of  the  urethra,  wliich  by  its  contraction  prevents  the  escape  of  urine 
from  tlic  bladder,  is  also  innervated  by  sensory  and  motor  nenes  from 
the  lumbar  cord.  The  researches  of  Von  Zeissl  show  the  manner  in 
which  reflex  causes  may  act  in  starting  or  checking  the  flow  of  the  urine. 
Thus,  a  reflex  carried  'to  the  proper  centre  in  the  lumbar  cord  would, 
through  the  motor  fibres  of  the  erector  nene,  contract  the  muscular  coat 
of  UiG  bladder,  and  through  the  inhibitory  fibres  of  the  same  nerve  relax 
the  sphincter  vesicae.  In  this  manner  the  urine  which  is  being  expelled 
by  the  contracting  bladder  is  allowed  to  pass  without  Iiinderance  ttirough 
the  relaxed  sptiincter  vesicie.  It  is  also  to  be  remembered  that  tlie  ad 
of  urination  is  in  part  under  the  control  of  the  will.     A*hnitting  these 
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analnmirAl  ntid  psycliical  fiicls,  il  is  nasily  lunUrslutKl  Imw  the  causes 
wliiili  )iro(ln(?e  eriiinsis  may  act  in  two  ways:  eilluT  dii-ertly  on  the 
crritri'S  ill  llio  Imiibar  cord,  making  tiiem  mort  irrilable  or  unstable,  and 
in  tliat  way  iiaTeasiiig  tlioir  rellex  t-xtitabiJity,  or  indirectly  tJiroupli  ex- 
a^erated  rellcx  rauses  llial  an'cct  both  atceleratory  and  inJiibitory  iiillu- 
enres  sent  lo  the  bladder.  These  inlluences  may  be  psyehic,  originating 
in  tile  tiniin.  or  may  be  the  result  of  exteniaf  irritation  ori^nnafiiig-  in  or 
iieai-  III'-  bladder  itself. 

There  is  also  during;  rhildhtjod  a  luek  of  development  of  Uie  centres 
of  iidiibilnry  n-flex  ads,   and   in   lliis   way  the   musrnlar   fibres   of   the 
bladder,  iiaviiig  no  inliihitory  restnuiit.  are  excited  to  action  by  even  so 
slit'lit  a  reflex  cause  as  a  small  quantity  of  urine  in  the  bladde-r.      For  ttus 
H'aaon  eniiPc.<is  is  a  normal  condition  during  infancy,  and  ceases  wlien  the 
child's  inhibikiry  nioclianisni  is  more  developed  (Soltmaini),      Ttie  inJiibi- 
tory inlluence  of  the  will  ts  in  atwyance  during  deep  slumber,  and  noc- 
turnal   tncordiiience   is  therefore    more   Irequenf   liian  diurnal.      In   any 
diseases  wliicli  art-  accompanied  by  anajnda  and  niulnulrition  tbo  reflex 
irritid)ility  of  tlie  liuubar  nen-e-reid n;s  is  much  increuscil  and  enuresis 
may  result.     Reflex  enun-sis  may  be  caused  hy  irritation  in  any  portion 
of  the   ^nito-nriiiary  trad,   as  by  u   vesical   calculus,   eystilis,    vulvitis, 
pliimosis,  very  acid  uriue,  and  over-lilhiig  of  the  bladder,  as  in  iliabefes, 
or  by  an  irrilatiou  of  some  neigliboring  [lart,  such  as  may  arise  from  a 
fissure,  polypus,  or  llie  o-tyuris  vermiculaiis  in  the  ri'clum. 

SvMPToMs. — Ah  a  symptom,  enuresis  is  simijly  the  involuntary  emptf- 
iiig  of  the  bladder. 

Pnoiisosis, — The  prognosis  of  enuresis  varies  preatly,  according  to  tlie 
cause  and  tlie  individual,  it  is  usually  liopeless  when  it  depends  on 
disease  of  the  brain  nr  cord.  In  a  lai^gc  number  of  eases  the  enurosfe 
lasls  for  only  a  short  tiiTic,  but  in  some  eases  it  may  continue  tlirouj^hout 
tdiildhood;  almosf  invari;i])ly,  liowever,  il  ceases  bL'tween  tiie  hveltth  and 
the  fourteenlh  year.  The  cases  in  wliich  enuresis  does  not  disappear  at 
pulierly  are  nearly  ahvays  in  girls, 

Tkeatment, — The  treatment  of  this  functional  form  of  enuresis  is  often 
prolonged  and  very  unsatisfactory.  According  to  our  oxperienee.  in  ([Uile 
a  number  of  cases  the  disease  is  inlrai'table  and  is  not  affected  by  any 
treatment  whatever,  the  individual  finally  recovering  without  Irealmenl. 
Sometimes  a  hidjit  of  incontinence  seems  lo  have  Conned  which  conliniios 
afler  the  removal  nf  the  original  cxciling  cause.  After  a  careful  examination 
has  .shown  that  no  malformation  or  central  nen-ous  lesion  is  prL'sent,  tJie 
urine  should  he  examined,  lo  delernnne  if  it  is  abnormally  acid.  When 
this  is  found  to  be  tho  cause  of  the  irritalion.  a  rapid  cure  can  bo  cffectod 
in  some  cases  by  simply  diluling  the  urine.  In  females,  especially  when 
there  is  iirilation  arounil  the  meatus  uriiiarius,  local  applUalions  art;  of 
great  service,  aJid  in  some  eases  dilatation  of  the  urethra  will  produce  a 
pcnnnnent  cure.     Whon  phimosis  is  present,  relief  lias  sometimes  been 
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obtained  by  circumcision.  Tlie  bowels  should  be  n.-fiulated,  lilllc  or  no 
fluid  slioiild  bo  given  after  five  p.m.,  and  it  is  well  to  have  the  cliihl  pass  its 
water  just  before  going  to  sleep,  and  to  arouse  it  in  the  middle  of  the  night 
in  order  that  it  may  emply  its  bladder.  The  fool  of  the  bed  should  be 
raised,  in  order  that  the  urine  shall  not  irritate  (he  ncrk  of  the  bladder. 
There  is  no  especial  drug  which  in  our  experience  can  be  relied  upon  to 
cure  enuresis.  Occasionally  one  may  effect  a  complete  cure  of  enuresis 
by  the  combined  use  of  lar^e  doses  of  the  tincture  of  nux  vomica,  4  to  8 
iiiininis  for  a  ciiild  of  4  or  5  years,  and  of  the  tiiicture  of  belladonna,  8  to 
l-T  minims,  three  times  a  day.  AUention  to  general  hygiene  is  important. 
Plenty  of  sleep  and  a  simple  diet  should  be  insisted  upon.  Punishment  of 
the  child  is  usually  harmful,  and  should  never  be  allowed.  When  the 
children  are  aniEmic  and  debilitated,  iron  and  nux  vomica  are  indicated. 
Karailism  applied  lo  Ihc  perineum  or  to  tlie  base  of  the  sacrum  and  lo 
the  sympliysis  pubis  is  in  some  cases  beneficial.  If  the  bladder  is  con- 
tracted, daily  dilatation  up  lo  the  normal  size  with  warm  water  may  be 
very  effectual.  Epidural  injection  of  normal  s,'ilt  solution  has  been  tried 
with  success  in  a  nuuihcr  uf  recently  reported  cases. 


MASTT7KBATION. 

Masturbation  is  one  of  the  injurious  hiibits  nf  early  life.  It  is  most 
freiiuenliy  practised  during  the  later  periods  of  childhood,  especially  be- 
tween the  tenLli  and  fiHeenth  years.  II  may.  however,  become  a  habit  at 
any  age,  even  in  infants  of  one  year. 

Tiie  inciting  cause  may  he  some  local  irritation,  such  as  intestina!  para- 
sites, concentrated  and  vcrj'  acid  urine,  phimosis,  balanitis,  vaginitis,  and 
a  long  prepuce.  II  may  also  be  inculcated  by  the  indiscreet  handling  "f 
Ihe  gcnilals  by  nurst ■-maids.  .\ol  infrequently  the  habit  is  started  froni 
imiUition  of  iither  children. 

There  are  no  cliamcleristic  symptoms  by  wltich  one  can  judge  as  to 
whether  a  child  is  a  vii-lhii  of  Ihis  bidiit.  The  pallor,  anirmia,  dark  rings 
und'T  the  eyes,  headaches,  and  embarrassment  which  are  sometimes  men- 
tioned as  distinctive  sijjns,  are  common  to  bo  many  other  conditions  tliat 
they  are  not  sullicicnt  evidence  (m  which  to  make  a  diagnosis.  Mastur- 
bation is  stated  by  sonu-  writers  In  be  a  direct  cause  of  iiisiinily. 

The  diagnosis  of  nia.sturbation  should  only  be  made  when  tlie  ctiild 
has  actually  been  observed  lo  pniclise  the  habit  on  several  occasions. 

The  treatment  in  young  infants  consists  in  mechanical  restraint,  Uie 
bands  and  legs  being  so  tied  that  the  act  becomes  impossible.  In  older 
children  BiricI  surveillance  should  bo  kept  Punishment  should  bi- 
avoided.  Moral  persuasion,  diversion  of  tlie  nynd,  exercise,  bathing  with 
cold  water,  diet,  and  general  hygiene  are  the  main  points  m  the  treat- 
Inenf.  bi  serious  cases  the  bromides  may  be  given.  Hypnotism  ba4 
proved  very  beneficial  in  many  of  these  cases. 


DIVISION    XV. 

THE  BLOOD.    THE  LYMPH-NODES.    THE  DUCTLESS 

GLANDS. 


THE  BLOOD  IN  INFANCY  AND  CHILDHOOD. 

The  blooii  dues  iiol  nicroly  absorb  l!ie  waste  rrialL-rial  froin  the  tis- 
sues and  rarry  (H-sh  oxyfrenatcii  iiiakTial  lo  replaci;  it ;  it  plays  a  far 
grealor  part  Uian  this  in  llie  economy,  and  is  infinialely  connecled  with 
many   diseases,  bolh  liirough  ils  corpuscnlar  plenionis   and    i(s    serum. 

Plate  XV,,  facing  page  884,  sliows  all  the  principal  normal  and  jibnonual 
cells  occurring  in  the  blood  in  early  life.  The  diflerent  types  of  anEemta 
are  characleri?.ed  by  a  coiDbinatiun  of  the  dilTerent  cells  in  varying  pro- 
portions, and  by  becoming  familiar  with  their  microscopic  appearance,  anj 
then  in  a  given  case  by  calculaluig  the  percentages  of  tlje  djflerenl  cells 
wliich  are  present  we  have  a  very  valuable  aid  in  diagnosis. 


THE  BLOOD  IN  NORMAL  CONDrnONS. 

There  are  certain  general  cfiaracleristics  which  must  be  rert^ized 
when  we  are  dealing  with  human  beings  in  tiie  earlier  stages  of  their 
development. 

These  characteristics  merely  impress  upon  ns  that  the  blood,  like  tliv 
various  organs  and  tissues,  changes  by  a  process  of  development  from  Uie 
fa'lal  lo  the  developed  condilion  of  adult  life.  It  is  therefore  necessary  lo 
take  into  consideration  the  age  and  sl<^  of  development  of  tlie  indiviilnal 
whose  blood  we  are  examining  before  we  can  stale  that  such  a  blood  is 
normal  or  aljnornial.  For  instance,  just  as  it  would  be  abnormal  tor  the 
anterior  fontaneiie  to  be  closed  at  (he  sixth  inonlh  and  unclosed  at  the 
twentieth  nionth,  so  it  would  be  abnormal  for  the  blood  of  an  infant  in 
the  early  weeks  of  life  to  show  the  same  ralio  of  leucocytes  lo  erythro- 
cytes as  would  occur  in  adult  life,  or  for  the  leucocytes  to  show  Uie  percent- 
age of  lymphocytes  and  polynuclear  neutrophiles  in  the  same  proportion  as 
at  a  later  period.  In  fact,  what  we  have  already  stated  concerning  the 
different  stages  of  physical  development  holds  true  in  the  case  of  the 
blood.  What  can  he  considered  normal  and  physiological  at  one  period 
becomes,  if  it  lasts  into  aanlber  period,  abnormal  and  significant  of  dis- 
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ease.  In  order  to  understand,  therefore,  the  diseased  conditions  of  tlie 
blood  we  must  remember  wliat  is  normal  at  each  period.  We  will  next 
consider  the  normal  condition  of  the  blood  at  birtli  ajid  its  various  stages 
of  development. 

Amolxt  or  Blood  at  Birth. — Welcker  stales  tlial  the  total  amount  of 
blood  at  birth  is  one-niiieteentli  of  the  body- weight.  His  opinion  is  based 
on  the  examination  of  a  poorly  developed  infant,  in  wtiich  the  umbilical 
cord  was  ligatured  immediately  at  birth. 

Schuecking  places  the  amount  at  one-fifteenth  of  the  body-weight, 
from  an  examination  of  five  full-term  infants,  without  expressing  the 
blood  from  the  placenta,  and  with  immediate  ligiiture  uf  the  cord.  When 
the  cord  was  lied  later,  and  the  so-called  "resen^e"  blood  was  expressed 
from  the  placenta,  the  percentage  rose  to  one-ninth.  In  adults  the  re- 
lation of  the  blood  to  the  body-weight  is  stated  to  be  one-thirteenth,  All 
authors  agree  that  there  is  a  temporary  gain  in  the  amount  of  blood  when 
the  cord  is  lied  lale. 

Reaction. — The  reaction  of  the  blood  at  birth  is  always  alkaline. 

Color. — The  color  is  fonnd  to  bo  darker  in  the  capillaries  during  the 
first  few  days  than  at  any  other  time. 

Specific  Gravity. — At  birth  Uie  specific  gravity  of  the  blood  is  about 
lOfi.^.  and  this  does  not  vary  for  the  first  few  weeks.  Then  for  a  varying 
number  of  months  there  is  a  constant  diminution,  decreasing  in  bovs  lo  as 
low  as  1048,  and  hi  girls  to  1050.  It  then  gradually  rises,  till  at  the  end 
of  the  first  year  it  lias  reached  the  iiornial  average  of  10-52  In  1055 
(Hock  and  Schlesinger).  The  specific  gravity  does  not  seem  to  be  in- 
fluenced by  the  number  of  red  or  white  corpuscles,  food,  rest,  exercise,  or 
other  causes,  hut  depends  din>ctly  upon  the  amount  of  h.-pmoglobin.  As 
a  whole,  the  specific  gravity  is,  apart  from  physiological  variations,  very 
constant  in  the  same  individual,  and  remains  for  weeks  and  months  the 
same.  Hock  and  Schlesinper  place  the  greatest  twenty-four-hour  varia- 
tion at  0.00025.  The  appearance  of  Ihe  child's  skin  is  not  an  index  lo 
the  specific  gravity  of  the  blood  or  to  the  amount  of  the  ha;moglobin. 
Children  often  appear  anseniic  wilhoul  any  especial  alteration  in  either  of 
these  conditions. 

H.»:MOfiL0B[N. — The  hiemoglobin  is  found  lo  be  less  firmly  bound  lo 
the  red  corpuscle  in  the  infant  at  term  than  it  is  in  adults.  It  is,  however, 
proportionately  greater  in  amount  at  birth  than  in  adult  life,  and  is  due  to 
an  actual  increase  in  the  percentage  present  in  the  individual  eryllirocytea. 
The  hEemoglobin,  like  the  specific  gravity,  which  is  closely  dependent  upon 
it,  reaches  its  maximum  at  birth.  Starting  at  100  or  104,  or  occasionally 
as  high  as  125  to  130  per  cent,,  it  falls  rapidly  to  ila  minimum  in  the  first 
three  weeks  of  life  (Hock,  Schlesinger,  Widowilz,  Schmaltz,  and  Ham- 
merschlag).  The  lowest  percentage  that  has  been  found  is  about  fifty-five 
per  cent.  The  average  figure  for  infauts  and  children  is  seventy  per  cenl. 
It  reaches  this  level  at  about  the  sixth  month  and  persists  with  a  slight 
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tendency  (o  rise  unlil  the  enA  of  ttie  seroiid  year,  and  ilieii  i^rw 
increases  unlil  at  llie  end  nl'  the  sixlti  year  llie  adult  stiindanl  has  liecn 
reached.  The  percentage  of  ha?mogtobiti  varies  greatly  not  only  bctwtf-n 
different  Individuals,  hut  also  in  Ihe  same  individual,  whirji  may  explain 
llie  great  discrc|ianry  in  the  figures  given  by  various  aulliorilios.  [ia^mo- 
globin  is  more  abundant  in  boys  than  in  girls. 

Red  CimruscLEs  ((rMMrocy'")- — -^'  authors  agree  that  tlii*re  is  a  tai^ 
number  of  ivd  coqiusdes  at  birlli,  and  also  thai  an  increase  occuni  in  the 
first  twenty-four  hours.  As  regards  the  actual  number  in  a  cubic:  niilli- 
ractre  of  blood  ther«  is  muih  diversity  of  opinion.  Hayoin  lias  found  a 
larger  number  at  tlie  niouicjit  of  birth  Ihan  iii  ttii>  uiolhur's  lilooc),  and 
gives  as  an  average  r),3jO.O{»0 ;  Shill'  says  5,81)0,000.  The  iucrease  afler 
birth  is  only  seeming,  according  (o  ShifT,  and  is  due  to  a  loss  of  Iluid  and 
consequent  concenlration  of  Uie  blood.  From  the  second  day  the  red 
cells  normally  diminish,  and  fall  eventually,  aircording  to  Lepino,  Jerrard, 
and  Schlenimer,  to  6,000.000.  KamizkJ  in  his  recent  work  gives  the 
average  number  of  erythrocytes  under  one  year  as  5,583,744.  and  for  Uie 
whole  of  childhood  as  5,»92,0OO.  These  figures  agree  subslanliully  with 
those  of  Schwiiige  and  Gundobin,  and  are  considerably  higher  than  lliose 
wliich  were  formerly  accepted.  There  is  much  greater  variation  in  size 
in  tlie  red  torpusrics  of  the  newly  horn  than  in  those  of  oliler  children  or 
adults,  and  microcytcs  are  more  numerous;  the  oscillations  in  the  number 
of  red  cells  within  Iwenly-foiir  hours  are  also  much  more  marked  Itian  jii 
adults. 

H^MATOBLASTs. — Ilieniatoblusls  or  nucleated  red  corpuscles  are  nor- 
mally present  in  Ihe  fielal  blood  and  diminish  in  number  tuwanis  the  end 
of  pregnancy.  They  also  occur  in  the  blood  of  premature  intants,  and 
are  present  in  small  nmnbers  in  the  blood  of  normal  infants  for  a  few 
days  after  birlli  and  tlien  disappear.  Pathologically  their  presence  iiiay  In- 
of  consideraJjIe  importance,  and  the  younger  the  child  the  less  intense 
need  the  aiuemia  be  which  will  cause  their  appearance  in  the  blood. 

LEUcoevTES. — The  leucocytes,  or  white  corpuscles,  are  more  numerous 
at  birth  than  in  aduHs  and  in  young  children.  In  the  llrst  twenly-fmir 
hours  the  numb.-r  varies  from  18,000  to  30,0(H)  (Schilf,  Gundobin, 
Hayem).  This  is  rapidly  reduced  at  the  end  often  days  to  from  14.000  lo 
10,0iMJ.  The  daily  variations  in  the  curly  days  of  life  are  more  marked 
tlian  in  adults,  and  tlie  leueocytosis  of  digestion  is  rekilively  higher.  The 
average  number  of  leucocytes  in  an  hifanl's  blood  afler  the  first  two  or 
three  weeks  and  up  to  six  nionilis  is  from  12.000  In  14,<MJ0,  arrd  from  six 
months  lo  one  year  from  lO.lXH)  to  12,000,  Denis  places  the  ntimher 
of  white  cells  frotii  the  second  to  the  sixlh  year  at  from  9000  to  10.000, 
and  Kariib.ki  at  1^,(5:18.  Bouchut  and  Debrisny  found  the  average  number 
of  counts  in  cliildren  from  two  to  fifteen  yeai-s  of  nge  to  be  (J700. 

Five  variotiec  of  white  corpuscles  are  found  normally  in  human  blood, 
and  tliese  are  classified  as  follows  by  Ehriich: 
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\7 1-^fnijihori/trs  (Plalc  XV.,  facing  pago  884). — These  are  about  the 
size  of  a  red  corpuscle,  ami  conlaiti  one  lai"ye.  round,  deeply  staining 
nucleus  which  enlirely  fills  Ihe  cells.  The  prato|jlasni  is  not  granular 
and  stains  faintly  or  not  at  all. 

2.  Lurgs  Mononuclear  (Plate  XV.). — These  cells  are  much  larger  than 
the  lymphocytes,  Tiiey  have  one  lai^e  oval  nucleus  willi  a  broail  inar^n 
of  non-granular,  ahnost  colorless  protoplasm  about  it. 

a,    Tra  mil  tonal  (Plate  XV.). — ^These  cells  are  derived  from  the  last 
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Tonn  and  are  similar  in  size  and  color.     The  nucleus  is  indented  on  one 
side  as  the  rt'suil  of  Ihe  beginning  of  nuck'ar  division. 

These  three  varit'lies  are  sometimes  called  basophilos.     (Hewes.) 

4.  Piiti/iiurkiir  Keutrojifiileg  (Plate  XV,). — ^These  are  round  cells, 
smaller  than  the  large  mononuclear,  having  a  peculiar  polymorphous 
deeply  staining  nucleus.  The  nucleus  is  long,  irregular  or  twisted,  anil 
when  slaiufd  often  appears  segmented.  The  protoplasm  contains  fine 
granules  which  are  stained  by  neutral  stains. 

5.  Pofi/iiiieU-ai-  EoKuiopliilrs  (Plule  XV.), — These  cells  are  usually  about 
the  size  of  neulrophilcs  and  have  a  deeply  stained  polymorplioiis  nucleus. 
The  protoplasm  fonlains  granules  which  are  nmch  coarser  than  those  of 
the  neutrophilic  cells,  and  which  slain  n.-adily  with  acid  slains. 

These  cells  are  somelimes  called  oxyphiles.     (Hewes.) 

6.  Jfi/rlociftes  (Dale  XV.), — These  are  round  or  avoid  cells  with  one, 
rarely  two,  large  round  or  slightly  bent  nuclei  which  stain  liyht  blue. 
There  are  two  varieties,  neutrophilic  and  eosinopliilic.  The  first  has  a 
protoplasm  crowded  wilh  fine  neutrophilic  granules.  The  socond  con- 
lains  coarse  eosinophilic  granules.  Myelocytes  rarely  appear  in  nonoal 
blood,  but  are  much  increased  in  some  of  the  pathol%ncal  states. 

7.  Mant-C-elU. — These  are  coarse,  granular  basophiles,  usually  wilh  a 
trilohar  nucleus.  The  protoplasm  will:  Wright's  stain  is  nearly  unslaiin?d. 
with  a  number  of  round  while  spots  against  a  faintly  stained  background, 
represenling  the  basopliiliii  granulalions. 

pEiicENTAiiEs  OF  VARIOUS  Lelcocttes  IS  NoHMAL  Blood. — The  Varia- 
tions in  the  })ercentagL-s  of  the  dilTerenl  kinds  of  leucocytes  in  the  bluod 
of  infants  and  young  children,  according  lo  the  age  of  the  child,  is  most 
clearly  demonstrated  by  means  of  tlie  chart  on  the  preceding  page  (Sf*."}). 

It  will  be  seen  from  tin;  above  chart  and  from  the  figures  tjiviujj  (he 
total  leucocytosis  at  birlh  and  in  the  subsequent  periods  of  childhood, 
Ihat  ill  the  first  day  of  life  polynuclear  leucocytosis  exists  which  der-lines 
rapidly  during  the  ni'xl  nine  days,  and  Ihen  very  gradually  until  the  sixlh 
month,  when  it  begins  to  mount,  and  at  the  end  of  the  sixlh  year  has 
almosi  reached  the  adult  level.  The  lyinphocytes,  or  small  mononuc|,-;ir 
leucocytes,  are,  on  the  other  hand,  at  their  minimum  at  birth,  and  in  the 
subsequent  ten  days  increase  with  about  the  same  rapidity  as  the  poly- 
nuclears  deetine  in  immbers.  They  reach  their  maximum  about  Iho  sixth 
month  and  then  gradually  decline  lo  Ihe  si.tth  year,  while  the  polynuch-ars 
are  proportionately  increasing.  The  chart  also  shows  clearly  that  the 
lymphocytosis  so  characteristic  of  the  early  months  of  life  is  almost  wholly 
dependent  upon  an  increase  in  the  lymphocytes  or  small  mononuclear 
cells,  Ihe  large  mononuclear  and  transilional  leucocytes  being  but  little 
changed.  The  cosinophiles  show  a  count  somewhat  higher  than  in  adults 
ranging  from  two  to  six  or  even  eight  per  cent.  Their  presence  in  such 
proportions  in  early  childhood  is,  Ihererore,  of  less  signilicance  than  in 
later  life.  *  ■ 
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Origin  of  (he  Lcucocyks  and  il»  Brariiuj  on  Dimeasrs  of  the  Blood  in 
Infancy. — The  present  Irend  of  opinion  supports  the  view  litat  all  of  the 
blood-cells  may  be  traced  back  to  one  parent  type,  which  is  sonielimes 
called  a  '■  lymphoid"  cell,  II  is  identical  with  the  large  mononuclear  cell, 
which  is  tlie.first  to  appear  in  llie  fatal  blood.  According  to  Wolff,  the 
genesis  of  the  various  blood-corjtiiscleii  may  be  represeiiled  by  the  follow- 
ing scheme : 

Lymphoid  cell. 


Small  lyniphocyle. 
Lirge  lymphocyte. 


Erytbroeyte. 


m 


Myelocyte. 

(a)  Basophile. 

(b)  Neulrophile, 

Polynuflear  leucocytes, 
(a)   With  liasiphile  gruiiules. 
{!>)  With  neutrophjio  granules. 
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In  the  development  of  the  fcelus  the  blood-forming  organs  assume 
certain  specializing  functions.  From  the  lymphoid  celts  of  the  bone- 
marrow  the  granular  leucocytes  are  produced,  while  noji-granular  cells  or 
lymphocytes  have  their  origin  in  the  lymphoid  tissues,  such  as  the  tonsils, 
lymph-nodes,  and  spleen.  If,  however,  either  type  of  cell  is  demanded  by 
the  system  in  excess  of  the  caimcity  of  its  own  special  manufacturing 
oi^n,  the  organ  of  the  other  type  of  cell  may  assume  a  vicarious  function 
and  protluce  the  kind  of  cell  which  is  most  needed.  In  other  words,  the 
bone-marrow  may  pro'duce  lymphocytes  and  the  lymphoid  tissue  the 
granular  forms  of  leucocytes.  The  greater  proportion  of  lymphocytes  in 
the  blood  in  the  first  two  years  denotes,  therefore,  greater  activity  of  the 
lymphoid  tissue  at  this  period  of  life.  This  natural  tendency  is  exaf3,'er- 
atcd  in  all  forms  of  disease  in  infancy  and  early  childhood  and  is  mani- 
fested by  an  over-development  of  the  organs  in  which  such  tissue  is  found, 
such  as  the  tonsils,  adenoids,  lymph-nodes,  and  spleen,  which  in  almost 
all  the  blood  affections  of  early  life  are  the  oi^ans  most  liable  to  become 
the  seat  of  the  disease.  This  is  seen  in  the  frequency  of  hypertrophied 
tonsils  and  adenoids  and  the  occurrence  of  lymphadenonia,  lyinphosar- 
couja,  and  lymphatic  leukitmia  in  infancy ;  whereas  those  diseases,  in 
which  the  pathological  lesions  are  primarily  in  the  bone-marrow,  such  as 
splenic-myelogenous  leukfemia  and  pernicious  aneemia,  are  very  rare  in 
infancy. 

THE  BLOOD  IN  ABNORMA.T..  CONDITIONS. 

II  is  recognized  that  all  Uie  signs  by  which  sickness  is  shown  in  tlie 
blood  of  adults  are  exaggerated  in  titat  of  children.  Their  blood  is  much 
more  sensitive  to  the  action  of  adverse  influences,  such  as  poor  air,  im- 
proper hygienic  surroundings,  improper  food,  the  inhalation  of  arsenic, 
and  numerous  other  causes,  and  aniemia  is  much  more  easily  induced. 
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This  is  ospccially  notiueablc  iii  tliu  imiiovorishmenl  of  the  blood  whicb 
follows  gastro-cnteric  dist-asc.  Not  only  is  a  condition  of  anseniia  acquired 
by  tlicsc  influciKes.  but  tlie  tlevoloitnietit  o(  tlie  blood  may  be  n^tardod.  In 
ttiis  class  of  cast-s  t)i<.'  blood  of  a  child  three  or  four  years  old  may  show 
no  higliiT  development  than  tliat  of  a  healthy  infant  in  the  second  year. 

Attain,  tlio  erjlhrocytes  under  ci-rtain  morbid  conditions  may  revert  to 
an  earlier  ty|n'.    The  fuiieliim  of  the  bone-marrow  in  infancy  is  chiefly 
occu[)ie<l  ill  the  |in)iliii'tii>nortlie  erythrocytes.    As  (he  marro^v  still  has  at 
birth  many  of  its  fn-tal  cliaracterL'stics,  any  strain  put  upon  it  by  disease 
makes  it  niueli  more  likely  to  revert  to  its  fu>tal  function,  and,  therefore, 
to  iiiaiiiilaetiire  and  )>otir  out  into  the  circulation  the  cells  which  are 
cliarditerislii'  of  llial  period.    The  presence  of  hiemaloblasts,  myelocjies 
and  eosiiiophiles  in  infancy  and  early  childhood  are,  therefore,  of  lesser 
siifnitiiaiicc  than  in  laler  life.     Ojiinioiis  difTcr  as  to  the  time  at  wtiich  llie 
ha'inaloblii^ls  dit^ajipear  in  the  normal  blood  of  infants.     According  to 
Sleii;.'el  und   White  their  jirL'Senie  after  the  second  day  is  pathological. 
Kanii/ki,  mi  the  oilier  hand,  claims  to  have  found  normoblasts,  although 
run-ly,  in  the  bloud  of  healthy  children  up  to  the  middle  of  tlie  seventh 
year.     The  pn'sence  of  nit^aloblasts  after  the  first  day  in  full  lemi  infants 
Is  |irol>al>ly  abnormal. 

One  of  ihe  most  important  poinls  to  be  remembered  is  that  a 
physioli i^'iiul  leiicocylusis  dejiendin^  Upon  digestion  is  commonly  met 
with  in  iiifjuicy,  and  to  a  much  greattT  degree  than  at  a  later  period 
of  life,  so  that  what  would  be  a  iioniiat  leueoeytosis  at  difTen-nl  times 
of  the  day,  in  i-eferiMice  lo  Ihe  food  which  has  been  taken,  must 
always  be  borne  in  mind.  It  is  Iherefore  evident  that  when  we  are 
eoiisidiTiiif;  the  blood  of  an  infant  or  yinn;:  child  in  any  given  disease 
we  should  take  into  considendion  what  the  comlitions  of  tlie  blood 
usually  show  iii  the  individual, — namely,  as  to  whether  a  normal  eon- 
dilion,  iH'cordlnt,'  tu  llie  a^'e,  was  present  before  the  on.set  of  the  dis- 
ease, or  wlii'lher  the  espiiciul  Indtvidnal  hud  already  an  abnormal  blomi 
from  burkward  developnient  or  fmni  some  inlieriled  or  congenital 
I'ondilion.  Enlarginunt  of  lint  spleen  in  infants  is  not  so  s^inificant  as 
in  adult  life,  for  whenever  aiiaimiu  is  present  there  is  apt  to  bo  an  asso- 
ciated (uilargcd  spleen. 

A  classi  Ileal  ion  of  diseases  of  the  blood  is  as  difficult  to  make  and  as 
unsatislaclnry  as  lliul  of  iiil'eelious  and  non-Infeilioiis  diseases.  It  is 
probable  tliat  alt  the  aniemic  conditions  of  the  blood  will  in  the  future 
be  proved  to  be  secondary,  hut  when  the  causes  of  Ihe  pathological  con- 
ditions found  in  the  blood  are  dilTirutt  lo  find,  or  apparently  are  insufli- 
riitnt  to  cause  so  severe  a  disease  as  is  present,  we  speak  of  primary 
anaemia,  while  we  speak  of  secondarj'  ana-mlas  as  those  which  have  some 
obvious  cause,  such  as  rliadillis,  malaria,  syphilis,  hemorrhage,  or  any 
debilitating  disease  which  causes  a  reduction  in  the  normal  constituents  of 
the  blood. 
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Specific  Gravity. — In  various  palliological  conditions  the  specific 
gravily  of  tlie  blood  may  be  iucreascd  or  diiiiiiiished.  Its  changes  usually 
ran  parallel  with  those  m  the  amount  of  ha-nioglobin,  on  which,  in  fact, 
it  is  largely  dependent.  It  is  diminished  in  all  forms  of  primary  and 
secondary  anaeniiHs,  being  niosl  dimiiiishi'd  in  Icukttmia  and  pernicious 
ansemia  (1028).  It  is  usually  diminished  in  nephritis  (1040)  as  a  result  of 
the  small  amount  of  albuminniis  subslame  h>  the  serum.  It  is  sometimes 
increased  in  cartUac  atTections,  and  especially  in  tuberculai-  meningitis. 

H«MOGLOBiN, — In  children  the  variation  in  the  amount  of  hemoglobin 
present  from  day  to  day  ls  more  marked  than  in  adnlis.  boys  usually 
having  more  hivmoglobin  than  girls.  It  is  thminished  in  secondary 
aniemia  and  in  chlorosis,  and  lowest  in  leukaemia  and  pernicious  aniemia 
(16  to  20  per  cenL). 

Rrd  CoiiPuscLEs  {'•i-ylhrijcijien). — A  diminution  in  (lie  number  of  red 
corpuscles  is  found  in  a  lai^e  number  of  acute  and  chronic  diseases, 
especially  in  those  accompanied  by  a  marked  ancrtiila.  Instances  of  those 
diseases  are  rhachitis,  syphilis,  tuberculosis,  malaria,  and  intestinal  infec- 
tions. In  leukiPmia,  and  especially  in  pernicious  aitiemia,  tlie  number 
may  fhll  fo  SOO.OOO  per  cubic  centimetre.  Certain  drugs,  such  as  arsenic, 
may  in  poisonous  doses  cause  a  marked  diminution  in  the  number  of  red 
cells.  In  ri'covery  from  aculo  ansemia  the  red  cells  regain  their  normal 
number  much  more  rapidly  than  they  do  their  haemoglobin.  The  red 
corpuscle,  which  normally  has  a  size  of  from  sis-  to  ninc'thousandths  of 
a  millimetre,  may  undergo  changes  in  size  or  shape,  and  cells  much 
smaller  (microcytes)  or  larger  (macrocytcs)  than  the  norma!  red  corpuscles 
may  appear,  also  cells  having  oval,  pointed,  or  irregular  fonns  (poikilo- 
cytcs).  We  have  already  spoken  of  the  fact  that  nucleated  red  corpu.scles 
are  found  normally  in  the  blood  of  young  infants.  They  also  readily  ap- 
pear in  quite  large  numbers  in  amemin.  There  is.  however,  an  essential 
difference  in  their  significance  in  adults  and  in  young  cliildrerj.  In  lln- 
former  they  only  appear  at  a  late  period  in  severe  ana^min,  and  Iherefure 
have  a  grave  significance,  while  in  children  they  readily  appear  in  the 
blood  in  simple  anjemias  wiuch  go  on  to  recovery. 

WuiTc  ConpcscLEs  (Jrucociitfn). — The  white  corpuscles  are  affeded  in 
a  temporary  or  pennanent  manner  by  many  physical  and  pathological 
conditions  in  the  body  at  large  as  well  as  in  the  blood-forming  orginis. 
The  most  common  change  from  liie  normal  is  that  of  leucocylosis.  Leu- 
cocytosis  was  originally  described  by  Ehriich  as  the  presence  in  the  blood 
of  a  greater  number  of  white  cells  than  normal  for  the  individual,  or  a 
relatively  increased  number  of  any  variety  of  white  cells,  with  or  wiliioul 
an  increase  in  the  total  number  of  leucocytes.  Cabot  has  restricted  the 
lemi  leucocytosis  to  an  increase  of  leucocytes  in  which  the  polynndi-ar 
cells  predomuiate,  and  uses  the  terms  lymphocytosis  and  eosinoi)iulia  to 
describe  a  relative  increase  of  the  lymphocj-tes  and  eosjnophiles.  Physio- 
logically, we  find  a  leucocytosis  after  the  ingestion  of  any  proteid  food. 
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It  b  nt  its  iK'ifrhl  about  two  hours  alter  a  meal,  when  the  total  number 
of  Icuiotylis  may  hn  as  great  as  from  13,000  to  30,000,  accordiitg  to 
the  age  cf  the  rliiid.     Palhologically,  a  leucocytosis  follows  a  consider- 
able iitiinbcr  if  diseases,  and  seems  in  a  general  way  to  depend  upon  the 
amount  of  local  reaction  to  ivliith  llie  disease  gives   rise.       We  find  a 
pronounccil  letuorylosis  i:i  must  fevers  and  in  most  septic  processes.    In 
these  cas(  s  llio  iricp-ase  i.i  almost  wholly  composed  cf  the  pojynuciear  neu- 
Iropliiiis,  wliidt  may  make  u])  from  90  to  98  per  cent,  of  the  entire  leuco- 
cyte cuuiil.     The  Jeiicocylosis  does  not  depend  on  the  dt^jrve  of  fever. 
does  imt  always  ociiir  with  it,  and  conversely  inflammatory  leucocytosis 
may  apiieur  helVin-  the  fever.     Pneumonia  sliows  generally  a  leucocytosis. 
In  pTieimiunia  the  large  iiurease  in  the  number  of  leucocytes  seems  to 
foKow  closely  the  course  of  the  pathological  process,   and   the   "biood 
cri-sis"  i-i  fou:nl   lo  anti;  ipafe  llie  "temperature  crisis"  by  some   hours. 
Pericarditis  and    endocanlilis,   advanced   pulmonary  phthisis,    pleuritis, 
crysi;iela.=.  ai  iitu  rhemMilLSin.  imrulenl  menhigitLs  idiaryngitis,  dipJitheria, 
sepliiiriiiia,    osleomyelitis,    scarlet   fever,    variola,    tonsillitis,    bronchitis, 
peritonitis,  acute  nephritis,  certain  gastro-enteric  infections,  measles,  in  (he 
prodromal  stage,  rhachitis  (especially  hii30|)liiles),  some  profound  anfeniias. 
whether   priniary  or  secoiidary,  leuksemia,  hemorrhage,  malignant  new 
growths,  ahseess  of  any  kind,  including  appendicitis,  and  many  skin  dis- 
eases are  among  the  afFeelions  that  show  leucocytosis.     In  leukaemia  the 
leucocytes  are  increased  more  than  in  any  other  disease,  they  may  reach 
500,(X)0  jier  cubic  millimetre;  and  the  pntportion  of  the  white  to  the  red 
corpuscles  may  be  1  to  20  or  even  1  to  0.     Certain  drugs  cause  leuco- 
cytosis, such  as  pilocarpine,  antipyriii,  thyroid  extract,  and  tuberculin. 

The  diseases  in  which  the  leucocytes  are  approximately  normal  are 
malariii,  measles,  alter  the  appearance  of  the  eflloreseence,  serous  perilo- 
nilis,  inlluiuii'.a,  ty|)lii)id  fever,  pulmonary  tuberculosis  (unless  there  is  a  sec- 
ondary iulei-lion  by  other  bacteria),  rubella,  mumps,  and  most  cases  of 
epidemii'  iufluen/a.  In  tubercnlar  meningitis  and  peritonitis,  leucocytosis 
may  or  may  nut  he  present,  ('iimparinjj  tliese  two  lists  it  will  be  seen 
ttiat  tlicre  are  instances  in  which  ttie  leucocyte  count  may  be  of  great 
importaixe  to  the  i)hysician  in  making  a  differenlial  diagnosis. 

The  signifii-ance  of  the  iodine  reaction  in  children  has  been  studied  by 
Dunn,     lie  sununaiii'.i^s  his  resulls  as  follows: 

1.  Tlie  reaction  is  always  present,  usually  of  average  and  often  of 
marked  intensity,  a  hi^'h  percentage  of  cells  being  affected  in  the  following 
conditions:  Lobar  pneumonia,  broncho-pneumonia,  cerebrospinal  men- 
ingitis, epidemic  hifluenxa,  empyema,  suppuration  (non -tubercular),  and 
was  found  present  in  single  cases  of  appendiciti-s,  diphtiieria  and  starva- 
tion. 

2.  The  reaction  is  usually  present  but  may  be  absent  in  cases  of 
typhoid  fever,  and  miliary  tuberculosis. 

^.  The  reaction  may  be  absent  or  present  in  anemia. 
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4.  Tlie  rt'acUon  is  usually  absent  but  may  be  present  in  nephritis, 
cardiac  valvular  disease  and  tuberculosis. 

5.  The  reaction  is  absent  in  pleurisy  with  effusion,  functional  indiges- 
tion, rhachilis,  rlieuniallc  fever,  congenital  cardiac  disease,  chorea,  infan- 
tile atrophy  and  was  found  absent  i.i  single  cases  of  broncliitis,  eczema, 
purpura,  urticaria  and  scorbutus. 

The  disease  called  leukteniia  sometimes  occurs  i  i  infancy  and  child- 
hood. Klebs,  von  Jaksch,  and  Sanger  describe  congenital  cases.  On  the 
whole,  it  is  a  rare  disease  in  infancy,  and  when  it  occurs  it  is  generally  of 
the  lymphatic  variety.  A  pure  myelogenous  form  of  leukiemia  is  very  rare. 
Hutchison  could  find  but  five  undoubted  cases  in  medical  literature,  and 
only  one  of  these  was  in  an  inf.mt.  These  did  not  include  Morse's  case, 
which  occurred  in  an  infant  of  one  year.  The  eliolc^y  of  the  disease  is 
obscure.  Cases  liave  been  reported  which  followed  congenital  syphilis 
and  rhachitis.  It  is  thought  by  some  to  be  an  infectious  disease,  but  the 
evidence  is  insufticient.  Von  Limbeck  thinks  that  it  is  a  disease  of  the 
lymphalic  syslem.  Others  say  that  any  anjemia  or  llodgkin's  di-sease  may 
progress  to  leuka-niia  under  certain  circumslaiices,  as  may  also  aiiiemia 
infantum  pseudo-leukeemica.  A  number  of  the  cases  are  apparently 
primary.  Males  are  more  prone  to  Ihe  disease  than  females.  The  essen- 
tia! feature  is  a  persistent  increase  in  the  number  of  the  white  corpuscles 
of  the  blood,  associated  with  changes  in  tlie  spleen,  lymph-glands,  or 
bone- marrow. 

Pathological  Anatohv. — Leukfemia  is  a  rare  aU'eclion  in  infancy  and 
childhood,  and  (he  recordt-d  observations  of  these  cases  in  early  life  are 
very  incomplele.  In  the  spfrnic  myrio^rnmtn  form  the  Spleen  is  much 
enlai^eil.  The  condition  of  the  organ  is  one  of  chronic  hypiTplasia,  oflen 
with  grayish-while  lymphoid  lumors  scattered  through  it.  The  essential 
change  in  the  bone-marrow  is  a  great  hyperplasia  of  the  red  marrow, 
which  contains  large  numbers  of  nuclealed  red  corpuscles  hi  all  stages  of 
development,  also  myelocytes  and  oilier  cells.  In  the  li/mplititU-  f'orrii  of 
the  disease  there  is  a  general  enlargement  of  the  lymphalic  glands  and 
other  lymphoid  tissues  as  a  result  of  simph-  liyperi»lasia.  Tlus  is  usually 
associated  with  a  moderate  entailment  of  the  spleen.  The  Uver,  as  a 
rule,  is  considerably  enlarged  in  both  fumis  of  leukemia. 

Leukiemia  is  one  of  the  few  diseases  which  can  l)e  diagnosticated 
definitely  from  the  blood  exaiiunation  alone.  There  is  a  more  or  less 
marked  diminution  in  the  number  of  the  red  corpuscles,  tlie  blood  count 
ranging  from  2,000,000  lo  4,000,0o0,  except  in  the  early  stages,  with 
some  irregularities  in  the  sine  and  shape  of  the  corpuscles.  The  hsemo- 
globin  is  usually  much  diminished.  The  important  change  is  in  the  leu- 
cocytes, which  are  enormously  increased  in  number,  the  proportion  being 
frequently  1  to  15  of  Ihe  red,  and  sometimes  even  1  to  3.     hi  the  apUuic 
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mythgtiiouti  form  Uie  rlijef  point  ot  inteivst  is  Iho  great  increase  in  the 
numbor  of  myolocyliis,  whicli  average  about  3.5  per  conl.  of  the  white 
corpuscles,  and  may  be  even  60  pi-r  cent.  The  eostnophilos  are  some- 
limes  rolalively  increased.  The  percentage  of  polynnciear  neutrophiles  is 
usually  diminisljed,  and  the  lymphocyU's  show  a  great  relative  diminu- 
tion. Many  nucleated  red  cells  are  present,  !n  the  tijmphaiic  form  the 
character  of  llie  blotnl  is  materially  dilTiTeiil,  and  Ihe  iiicn>ase  in  the 
number  of  leucocytes  is  not  usually  so  great.  Tlie  increase  is  due  solely 
to  the  lymphocytes,  all  the  other  forms  being  greatly  diminished  rela- 
tively. In  the  acute  forms  Ihe  large  lyinpliocytes  are  predominant ;  in  Uie 
chronic  forms  the  small  lymphocytes  make  up  the  bulk  of  llie  leucocytes. 
Eosinophiles  and  nucleated  red  cells  are  rare.  Myelocytes  are  not  present 
or  are  rare.  This  descriplion  of  the  blood  applies  to  children  as  well  as  lo 
adulls,  but  there  are  practically  no  complete  data  as  to  the  eljaracter  of 
the  blood  of  leukipniias  in  infancy. 

SvMiTOMs. — The  onset  is  usually  insidions,  and  the  first  striking  signs  are 
pallor,  progressive  enlargement  of  the  abdomen,  enlarged  glands,  shortness 
of  brealli,  general  weakness  and  heinorrliagcs  from  Ihe  mucous  mem- 
branes. The  progress  of  the  disease  is  usually  mnrh  irinre  rapid  in  chil- 
dren Ihan  ill  adults.  The  symptoms  are  similar  in  the  two  types  of  the 
disease.  The  lymphatic  form  of  Ihe  disease  is  more  cunmion  Ihan  the 
splenic  myelogenous  in  iiilimts  and  children.  The  child  becomes  gradually 
pale  and  weak,  and  suffers  from  dyspepsia  and  repealed  diLirrlnra.  The 
respirations  are  accelerated,  and  dyspncpa  \a  shown  on  sliy:hl  exertion. 
Fainting  atlacks  may  occur.  Hemorrhage  from  the  nose  is  common,  and 
may  occur  from  the  stomach,  intestine,  nr  kidneys,  or  into  the  skin.  Thi* 
pulse  is  usually  rapid  and  soil.  There  are  rarely  any  rardiuc  symplouis. 
Headache  and  vertigo  are  marked  at  limes.  Vision  may  be  much  im- 
paired as  the  result  of  relinal  hemorrhages  or  leukiemie  plaipies.  Tender- 
ness over  the  shalls  of  the  long  bcmes  has  been  occasionally  observed. 
The  urine  presents  no  constant  changes.  It  owasionally  conl,^ins  albumin 
and  casts.  A  moderate  degree  of  fevi>r  is  usually  present  in  the  late 
stages,  also  cedema  of  the  feet  and  general  anasarca. 

In  the  vtixcd  farnm  of  leuktemia  we  find  charac  I  eristic  blood  changes 
which  cannot  be  wholly  classed  as  "  myelogenous  "  or  "  lymphatic."  They 
are  also  intermediate  between  the  anremia  infantum  pseinlo-leukieniica 
(splenic  an;eiiiia  of  infanis)  and  leuka?niia.  Hutchison  allempls  to  explain 
the  origin  of  these  mixed  forms  by  accepting  WolfTs  theory  of  the  deriva- 
tion of  the  leucocytes  {see  page  885),  and  so  reganJing  llie  myelocytes  and 
lymphocytes  as  both  arising  from  a  common  parent  type  of  cell,  the 
lymphoid  cell.  He  considers  myelogenous  leukneniia  as  being  due  to  the 
production  from  (his  p;irenl  lymphoid  cell  of  an  excess  of  inyelocyles; 
the  lyn!]ilmlic  leukjcmia,  to  an  excess  of  lymphocytes;  ami  the  mixed 
forms  cilher  to  the  parent  Cells  themselves  entering  (he  blood  along  willi 
the  myelocytes,  or  to  an  excessive  produelion  of  boUi  myelocytes  and 
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lyniphocylcs  Troiii  Ihc  common  paiviit  ltII.  ThfrL>  is  soino  evidence  to 
believe  tlial  bolh  blood  maimi'aetunng  orgaus,  the  marrow  aiitl  lymph 
apparatus,  may  have  a  viuarioua  function,  and  so  on  ocrasions  produce 
eillier  type  cf  cell,  the  myelocyte  or  lymphocyte.  lie  su;:;t-sIs  lliat  the 
rarity  of  myelogenous  leukaTiiia  in  early  cliildhood  may  be  due,  as  in  the 
case  of  pernicious  anipmta,  to  the  fact  that  the  cause  of  the  disease  is  not 
nperafive  at  this  early  age. 

The  following  lable  shows  the  avurafje  percentages  of  Ihe  different  ele- 
ments of  Ihe  blood  in  the  splenic  myelogenous  ajid  lymphatic  leukaemias ; 

TABLE   71. 

Avirage  Fercentagti  of  tht  Different  EUmenlt  uf  Ihe  Blood  in  the  Splenic  Ati/eloyenoui  ami 

Lymjihalir  Lailttcmia), 

&p\en\e  M>-i>ln)^iiou3  LfRipliiklle  Lcu- 

Lt'iikiciiilit.  ks'TnlK. 

Hipmogloliiii 25  lo  50  jut  wnt.  2'>  lo  40  [>.t  cent, 

Kixl  c<.rpii«:lM 2,(*00  WW  li.  3,riO0,(MW        2,t»'K),(l0n  t..  3,n(>l),000 

Whitnciirpiisclea 100,CKH)  tn  -HKI.OOO  SO.lXH)  u.  100,OUO 

LjTii [ill!  «■  vies JO  per  oonl.  '  96  per  cunL 

Polj- T I Ufl ear  leucocytes 50        "  8        " 

Eusiimpliilea ft       "  rare. 

Mytlucyles 35       "  iwuully  ubKnL 

Nucloled  reds very  numerout.  rere. 

Deaunosis. — A  distinction  la  chiefly  lo  be  made  between  leukiemia 
and  ilodgkin's  disease,  or  secondary  antemia  with  leucocylosis,  which 
in  iiifancy  is  often  accuuipaiiii'd  by  an  eiilaifcd  splwn.  The  dilfererice 
between  Icukiemia  and  pseudo-leukaemia,  is  explained  on  page  898, 

The  djil'ererdial  diagnosis  ot  leulciionia  is  impossible  by  irieans  ol'  llie 
clinical  hislory,  and  can  be  made  only  by  examination  ot  the  blood.  The 
increase  in  the  number  of  leucocytes  is  far  greater,  as  a  rule,  in  leukiemia 
than  iTi  other  condilious,  but  the  cliaracterislic  feahire  in  the  splenic 
myelogenous  form  is  Iht;  presence  of  abnormal  cells,  namely,  Ihe  myelo- 
cytes, and  in  the  lymphalie  funii  a  great  aiisoluk-  and  relnlive  increase  of 
the  mononuclear  cells.  In  Hodgkin's  disease  and  in  the  secoTidary  ame- 
mias  with  leueocytosis  there  is  a  sintple  incn-ase  of  the  normal  forms  of 
leucocytes.  In  some  c^ses  of  Hodgkin's  disease  also  the  blood  may  be 
normal.  Chronic  adenitis,  wliich  might  be  confounded  witli  lymphatic 
leulfjpmia,  shows  usually  normal  blood,  and  is  thus  readily  dill'erentialed. 
In  distinguishing  between  the  two  forms  of  leukii'inia  we  rely  much  more 
on  the  quality  of  the  blood  than  on  the  other  clinical  characteristics. 

Prognosis. — The  course  is  chronic  and  usually  progressive,  although 
recover)'  occasionally  occurs.  The  great  majority  of  cases  prove  fatal 
within  a  few  months,  although  occasionally  cases  have  been  reported  of 
tliree  (o  five  years'  dnralion.  Epslein  and  others  have  dcsi  ribed  an  ;!■  ute 
form  Willi  a  rajiid  course  of  a  few  days  or  weeks.  High  fL-ver,  freijuenl 
hemorrhages,  and  marked  oidema  are  unfavoralile  symptoms.  The  lym- 
phatic cases  run  a  shorter  course  and  are  more  uniformly  fatal  Ihan  those 
of  the  splenic  myelogenous  type. 
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great  bulk  <it  Ihe  while  corpuscles  was  made  tip  nf  lymphocyles.      The  large  mono- 
nuclear forms  were  also  somewhat  intTfased  In  number. 


The  following  case  of  splenic  myelogenous  leukieinia  also  caine  under 
Ihe  observation  of  Morse  at  the  Infants'  Hospital: 

A  bijy.  one  year  old,  came  lo  Ihe  niil-patient  deparlmcnl  on  April  21!.  His 
pareiiLt  were  Riisaians,  and  seemed  well  and  strong.  No  hisliiry  of  syphilis  or  tuber- 
culosis could  l)e  obtained.  Four  olUer  children  were  alive  and  well,  two  had  died  of 
some  ucule  disease  in  Russia.  No  very  defmiU  hislory  of  his  illness  could  lie  obtiiined. 
He  was  wenned  ut  lliree  iiLonths  and  had  been  fi'd  exclusively  on  coniiensed  milk  for 
sii  montliii.  Hi^  had  been  failing  gradually  for  some  nicinlhs.  His  ubdonien  had  bwn 
larife  for  twu  monllis,  and  be  bail  tieeii  unable  lo  lie  on  his  It-fl  sidr^  for  one  month.  He 
bac]  never  ba^l  cplstaxis  or  hemorrhages  from  the  stomach  or  howelfl.  He  hud  never 
had  any  eruption  on  the  body.  He  vomlled  occasionally.  His  bowels  were  somewhat 
conslipalei!,  and  llie  dejections  were  light-colored. 

The  infani  wiis  inarkedty  atrophic  and  ana<mic.  The  head  was  large,  Ihe  forehead 
prominent,  and  the  anterior  fonlanelle  widely  open.  There  was  a  modenile  rosary  and 
ail  enlargement  of  Ibe  e|iipbyse5,  with  slight  bow-l^s.  There  w.is  marked  enl.irge- 
nient  or  Itie  gLinds  of  Ibe  neck,  uxilhi'.  and  groins.  The  heart  and  lungs  were  normal. 
The  abdomen  was  very  much  enlarged,  but  conlained  no  fluid.  The  superficial  veins 
were  distended.  The  dulness  of  the  liver  began  at  the  upper  border  of  the  fifth  rib 
in  the  mammill.iry  line,  and  Ibe  lower  border  could  be  felt  round  and  smooth  about 
two  lingers'  breadlh  beliiw  (ho  costal  Iwrder  in  Ihe  same  line.  The  spleen  was  very 
much  enlai^'ed.  It  could  lie  felt  beneath  Ibe  coslal  margin  just  outside  the  parasternal 
line,  and  just  outside  the  umbilicus  ;  it  then  extended  beyond  the  middle  line,  and 
DUed  up  almost  the  whole  left  iliac  region.  The  natch  could  be  plainly  fell.  The 
spleen  and  abilomen  were  uol  at  all  tender-  There  were  hemorrhagic  spots  on  the  skin. 
The  blond  exiiminalion  made  at  Ibis  lime  is  given  l>elow. 

It  Wiis  iui|t09sible  I.J  keep  Ihe  child  under  observation,  but  he  was  seen  again  on 
May  28.  He  had  f^iik-rl  rapidly  during  Ibe  month.  His  skin  was  very  pale  wilh  n 
decided  yellow  tinge,  the  face,  ludy.  and  extremities  being  thickly  covered  wilh  pur- 
puric spolu,  varying  in  size  from  that  of  a  pin's  headio  that  of  a  lead-pencil.  The,*e  spols 
had  appenred  two  days  before,  at  which  time  he  developed  a  cough,  and  refused  to  eat. 
He  had  nn  other  hemorrhages.  Tbe  bowels  were  loose,  the  dejections  were  of  normal 
color,  uiid  there  was  no  vomiting.  An  examiniilion  of  the  chest  showed  a  brancho- 
pneunionia  involving  the  lower  Iwo-lhirda  of  Ihe  k-r  lung,  and  a  wnll-murked  bron- 
chitis in  the  right  I'ing.  The  heart  w.is  norin,il.  The  abdomen  w,is  rather  more  dis- 
tended, was  nut  lender,  and  tliere  wa$  no  fluid.  Tliere  was  a,  slight  increase  in  the  siie 
uf  iHilh  Ihe  liver  and  spleen.      He  was  almost  moribund. 

The  usual  association  of  leukremia  with  rhacbltts  was  present  in  this  case,  the 
leuk^nii-i  having  probably  developed  su1»equenl  to  the  rbactiilis,  Tbe  latter  wjs  un- 
doubtedly due  lo  improper  fooci  and  surroundings,  and  it  seems  more  rensouuhle  in  Ihe 
prescnl  stale  of  our  knowledt'e  lo  consider  the  leukirmiu  as  arising  from  tbe  same  cause 
rnlliei  than  second. iry  to  the  rhuchitis.  The  blood  count  made  on  April  2(1  showed 
2,9O0.0DO  red  corpuscles  and  48,000  white  corpuscles  per  cubic  millimetre,  giving  a 
proporlion  of  1  to  BO. 

Th>-'  difTerenlial  count  of  one  thousand  white  corpuMles  on  slips  dried  and  stained 
wilh  bllirlicli's  triple  slain  resulted  as  follows  ; 

Siniill  l)ni]ihoeylts 23.4  per  cent 

Liii'i;e  Iviopliot'yies  and  tninaitionul  ftiniia H.I        " 

Myi-lxytea SI. 4        " 

Pulj-niicli-iir  noutrnphiloi ,, , 4(1. 6       " 

EoAinophilec 5       " 
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A  slip  slajned  wllL  eosin  and  niflhylene  blue  showeJ  numerous  monnnurleitr  uul 
polfnucli^ar  cell«  with  Hue  granulations  which  toi>k  the  eosiiiopliile  stain  fcebl)r,  A 
shp  stained  with  d.ihhn  shuwui)  the  presence  of  very  f?w  "  ni^istzelli-n.'*  Numerous 
partially  deslmyed  flls,  IkjIIi  riiono  nuclear  iinJ  polynurlr'ar,  were  found, 

TherB  w.is  a  very  niHrlted  poitilocytosis,  a  moderate  number  of  microcyles.  and 
numerous  niacrocyles,  many  of  these  being  three  limes  Ihi;  diameter  of  a  normal  red 
corpuscle.  Uany  of  these  form^'  lacked  the  norma]  concavity.  Nucleated  n^d  celU 
were  pri'seiit  in  ffreul  ubiiiidunce.  No  micrublasts  were  seen.  Hniiy  c>*lls  the  sixe  at 
nonna]  curpusrles  were  met  wilh  in  which  the  nucleus  wiis  ftuioolh.  feebly  stained,  mid 
with  little  nuclear  siruclun.'.  llie  proloplaeni  l>i'iu»,"  nnl  iiuitc  humojreiieouii,  "wrinkled." 
nnd  sluinrd  a  reddish  vi.tii't.  Thcfsi'  may  |ii.'rliii|>s  In-  r'>Mrd<'d  i.s  U!idcvel"|ii'it  iinrniii- 
blosU.  .Vontiolilusls  were  vel^  Mlitiiid^inl.  iind  alwHystvilh  our-  nuileus,  wliicli  «hiiwed 
a  well-devi-lo|H'd  nuclear  structure,  and  which  'H'c.isiimaliy  |>rc«enl<'d  indentations  as  if 
division  was  bepiMiiiiiK,  The  nucleus  wiia  rarely  in  Uie  cenlre,  nfli'ii  on  llie  side,  some- 
times half-way  uut  •>(  the  cell  iind  occasiuuully  free.  Tlie  prolojiliifni  was  ordinarUy 
narrow,  hut  somelimea  wide.  A  few  cells  were  met  with  frmn  which  the  nucleu.s  h  id 
proliably  esea|)i'd,  MeKiiIulibists  were  quite  numernu.'*  iind  pri'sented  the  s.ime  varia- 
tions .IS  the  Nunnnblii.-^ts.  In  uddilimi  lu  Ihese  a  number  of  Lirtre  oviil  cells  were  seen 
which  contained  twii  Tiuclei,  the  long  diatiieler  of  llie  cells  hi'iiig  iiliiiit  fnur  times  Ihal 
of  ILe  iionmd  red  corimscles.  In  several  of  Ihese  well. marked  knryukinelit  figures 
were  prescnl  ;  IIh.'sc  v.iriations  in  the  erythrocytes,  of  couibc,  merely  showed  a  severe 
grade  of  secondiiry  an*mia. 

The  followiti}:  rase  tif  lymphalie  leuk.-Emia  occurred  at  Uie  Children's 
Hospilal  in  our  senile,  and  lias  been  reported  by  Drs.  Morse  and  Low. 
It  illuslrntes  the  dirficulty  tliat  sonielimes  aiises  in  the  early  stages  of  the 
dtsciisc  in  cliildri'n  in  differentiating  between  leuka?mia,  pseuiIo-lciikiEmiii, 
and  tiialij^nanl  lymplioina,  both  from  an  examination  of  (he  blood  3fid 
of  sections  of  the  afTecled  (glands : 

Bessie  C,  a  Jewees.  wiis  admitted  to  the  Children's  Hnspilul  on  August  23,  1604, 
when  Ihrec  and  one-half  years  old.     The  family  history  was  negative. 

Prrpioui  IFuilnry. — She  w^is  normal  at  birth,  weighed  nine  and  one-half  pounds, 
and  was  nursed  fifteen  months.  She  had  chicken- j"i%  at  six  nionlhs,  anterior  polio- 
myelitis involving;  llie  rijiiil  arni  and  both  le(fs  at  eighteen  months,  whooping-cou^tb  nt 
two  years,  and  measles  at  two  aTid  oiie-bidf  years.  No  ficiiiielie  fullowed  eilher  tlie 
whoopiiig-cijugli  or  Ihr?  meu^l.'s.  She  had  praclically  recovered  from  the  iilflintile 
paralysis,  exccjil  Uiat  she  used  the  riyld  urm  less  freely  thim  the  left. 

Pri-.tent  lUneu. — Loss  of  weight  and  strength,  which  began  abuut  lUe  hrsl  of  June, 
had  proifressed  steadily  hut  slowly.  There  bnd  been  an  increasing  pallnr  during  tile 
same  lime.  Her  only  complaints  had  been  of  a  tired  feeling  nnd  of  p.iin  in  thi'  ears. 
Her  np|H;tile  had  been  poor,  and  she  had  had  occasional  attacks  of  nhdnniinal  pain 
folliiwrd  by  naiiseii  and  vomiting.  The  vomilus  cont.iined  mucuj  and  food,  wilh  some 
bile.  Tlii-re  b.id  been  a  sliijbt  coui;h  for  some  weeks.  Pufliness  of  Ihe  face  and  swell- 
ing of  the  neck  had  not  been  noticed  uulil  two  weeks  before  entrance.  There  hutl 
been  no  heinnrrhages. 

Phi/riral  £j-umlnnt!oii. — She  was  well  developed  and  iiouriiihed  nnd  perfectly  cleur 
mentally.  There  was  marked  pallor  of  the  nkin,  with  a  sliglit  yellowish  lint.  The 
mucous  membranes  were  pnle.  There  was  pulTineaH  about  the  eyes.  There  were 
slinhtly  diiiiinislied  respirnlory  movements  of  the  riybl  chest.  There  was  dulnesa  'jti 
the  right  side  below  the  second  rih  eontinuiius  wilh  Ihe  liver  and  heart  dulness  and 
exieiidiipg  back  to  the  anterior  oxilbuy  line.  There  was  hyper-res-Jiiancu  over  Ihe 
remaining  ])orlion  of  the  right  side.     The  respiration  waa  diiniuish''d  in  intensity 
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ill  the  diiHrirea  and  was  also  broncho. vesicular  in  characfer.  The  eiplralion  was 
prnlout^'ii.  Fhiori"si:npic  examinatiun  siiowej  a  dirk  ari'a  ciirresponding  to  this 
area  of  ilulness.  Thi'  Ii^fl  liLiij;  was  normnl  e?(tept  Hir  exaggerutei)  respiration  nud 
an  ot-'i^asional  sibilant  ral^.  The  I'itriliin;  impulse  w:is  visible  and  palpable  in  llie 
fifth  sputre  ill  the  nipple  line.  The  up{ier  border  of  the  cardiac  dulness  was  in  the 
third  spHce  and  the  left  in  the  nipple  line  ;  Ihe  right  could  not  be  determined.  The 
uftioii  wni  ri'guliir,  the  sounds  rh'.ir.  The  second  pnlmonic  suund  was  decidc'lly  thf 
louder.  Tin-  alidotni'n  was  lull  and  tympanitic,  Tliere  w-re  no  evidences  of  fluid  or 
of  new  pniwtb^,  Thi-  lower  burdi-r  of  the  liver  was  palpable  41  cm,  below  the  coainl 
border  in   lln^  rii|i]>i('  liiif.     Thi'  sj.lepn  wan  jus!   fKiipnble.      There  was  considerable 


l''ir;.   1S5. 


Acutu  lynipliitllv  l^uknniln,  [n  a  Rtrl  oF  3'-^  jfan.  (baiflne  enlar^mfnl  nl  cvrvlcitl  *u<]  kxlllkr]' 

IjlUJib-UOllcs.  MUl  Ipltl-D,  Bill]  lUgllt  ['□loiSl'Oli'UI  u{  UlB  llvr^r. 

ntrojihy  of  Ihe  muscles  of  Ihe  ri^bt  forearm,  ivith  a  weakened  grasp  nii  Hint  sidp. 
Diilh  lei,"9  were  n  lillh'  weak  and  llie  rnnwles  on  Ihe  riglit  were  iliibby.  The  knw-jtrks 
were  prc^cnl,  btit  diminishfd,  on  both  siiles.  The  pbinLir  rellcses  were  ni>ri[ial. 
There  wiis  no  (rilema  of  Ibe  dependent  potlinns.  Tlii'ie  w-ri-  firm  swi'Ilinns,  tiol 
leiid'-r,  ill  llie  n-plon  of  Ihe  pnnilid  and  suli'miixillary  KliiMdi*.  Tln're  were  many 
lar^,  nrnt,  non-t<'nder  lyinpb-noib's  varyini{  in  sixc  from  tliiil  nf  a  |)'-a  to  thai  of  a 
liirge  cherry  in  the  post- cervical,  axillary,  and  injtuiiial  regions.  The  skin  was  nol 
nilliereiit  over  llir^e  enliirvci-d  iiihIcb  and  showi-d  no  I'vidi-ncca  of  inniiniinuliiiii.  Tlii< 
left  ejiilroehlear  ^laiid  w:i3  llie  sl«!  of  ii  [nr^v  \if»  (  Ihe  riiilit  wns  mil  bdU 

The  urine  was  pnli-.  iiciil,  of  a  s|mt>I1c  j^r.ivily  of  1. 020  iiiid  niiiUiini-il  a  Irnci"  of 
■Ibumin,  but  no  bile  or  su^'iir.  The  andimeiit  sbciwi'd  a  large  amuutit  of  uininuniuin 
urate  and  a  few  crystals  of  cystin. 
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The  blood  nl  entrance  contained  45  per  cenL  of  hEemoglobin,  2,080,000  red  cor- 
puscles,  and  16,200  white  corpuscles,     A  difTerenlial  count  was  not  made. 

The  history  of  the  changes  which  look  place  in  Ihe  blood  is  best  Bhown  in  the  fn(- 
lowing  table : 

TABLE  72. 


D>tF. 


Oct, 
Oct. 
Nov. 

6 
(1 

If 

r 

;  »    g    8 

1— t 

B 

"      ^ 

•s  s 


;ji  ^.ij       .,.1  4a 

3i  ©       O  O 

vi  ■«    «  W 

"M  4*    ~"4-  ^ 

"ti  li     'x  "-1 


&     ■ 


S 

5 


lliemoglobin. 


Kt-a  I'nrpuKlet. 


ce      to      >-■      — 

.U.  iS  to  (R 


Wh  If  Corpuactea. 


-^1  »U  £/i 

la  00  * 

in  O  C: 

--i-\  -rfi  >■; 

i-"  M  KJ 

-I  QO  ^1 


^    'S   :: 

O      '^      •-< 

>i'5     -^     >■> 


3 

£! 

sJ 

C0 

o 

o 

IS 

a 

e 

o 

o 

o 

V! 

=c 

£ 

:2 

o 


it- 
o 


o 
b 


o     o  » 

■*!_«  %^_ 

o      -^  o 

*.      b  14 

If  14 

b.  b 

ii      in  b 

<5       O  V 


fmall  .MciDonurlcar. 


I^rge  MunoDUClvar. 


Polj'nuolear  Keutrophllc 


14 J-  _;;>      to 

a 


o 
s 
re 


Ei>^1tlni<1iilcs. 

^[vl■^K'^lw. 

Mast-Celts. 

Micro  MniiU.       I     j! 
Nftrninbla'M.      !     e  8  ? 
MSKHlDblivta.     I     ' 


Polychromalnphlllft. 


?         a  .- 
3. 


_    5  £. 


a     ?     ? 


It 


3 


V'Hrl&tloTi  ill  siiv. 


PiiiliiliTJliijI-. 


MlpiPllliK. 


Although  Ihe  percentajte  of  the  mononuclear  cells,  .ind  especinjjy  of  the  small 
mnnimuclear  ctlls,  wns  l.irgc  from  Ihe  viry  Wginning,  it  w.is  Ml  llial  when  the  age  o! 
Ihe  child  and  the  lol;il  number  of  white  i-orpuscles  were  t.ikeii  into  consiueralion  that 
Ihe  diagnosis  of  lymphatic  Icukctmia  was  not  justified  and  that  search  must  be  carried 
further.     It  seemed  possible  lo  exclude  syphilis  by  the  family  history  and  the  absence 
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of  past  or  present  signs  uf  the  disease.  Tuberculosis  was  exclmled  because  3  m^ms. 
of  tuliei'culin  ciiuseil  nit  reaction.  Ko  parasites  or  eggs  uf  jjarasiles  coulJ  be  round  in 
the  dejerlions. 

Several  small  lymph-nodes  Were  removed  from  the  lefl  groin  under  elhcr  for  ptillio- 
logical  examinalion  on  September  1.  From  this  tissue  a  microscopiivil  diasrnoBis  of 
mahgnant  Ijmphnma  or  lymphosarcoma  was  made,  and  (considering  llie  slightly  al- 
tered condition  of  the  blood  at  thai  time)  the  possibility  of  its  being  a  case  of  begin- 
ning Hodgkin's  disease  was  considered. 

Three-quarters  of  a  grain  of  cilrale  of  iron  was  given  sulKUtaneously  evvry  oilier 
Jay  throughout  September.  The  Kenerul  conditiou  improved  decidedly  during  the  first 
three  weeks  of  the  monlli. 

About  thia  time  interference  with  respiration  during  sleep  developed.  The 
breathing  wns  noisy,  ullhough  the  moulh  was  kept  closed.  There  was  no  enlarge- 
ment of  the  tonsils  and  no  increase  of  adenoid  tissue  in  Ihe  throal.  Tlie  obstruction 
appeared  to  he  below  (he  pharynx.  No  eause  for  the  obslruclion  wlis  found  on  exumi- 
nalion,  and  it  was  thought  that  the  Irouble  with  the  respiration  was  due  lo  prpssure  of 
the  growth  iu  the  chest  on  the  nerve  trunks.  A  nas.il  discharge  with  a  markedly 
septic  odor  soon  developed.  Cultures  from  both  nose  and  throat  showiid  no  Klebs- 
LoeRler  bacilli.  A  firm  new  growth  then  appeared  in  the  posterior  pharynx  and 
increased  somewhat  in  siie.  The  obstruction  to  respiration  and  the  nasal  discharfte 
willi  the  resulting  septic  absorption  caused  a  great  dei<l  of  diftli'ulty  fur  several  weeks  ; 
later  they  were  much  less  truulilesonie. 

At'out  the  ^aiiie  time  that  the  diDicully  with  respiration  appeari'd.  Ihe  signs  uf  a 
jtew  girjwlh  in  Ihe  che.sL  liegan  to  iiKTea''e.  Dulness  developi-d  under  the  sterriuni  and 
lo  the  lefl  of  tlie  heart.  The  respiration  on  the  right  side  was  as  before.  The  left 
chesi  moved  less  than  the  right  and  the  respiration  was  decidedly  diminished  although 
not  changed  in  charaeler.  The  masses  at  the  sides  of  the  face  also  began  lo  increase  ju 
f}i.i\  the  lymph-nudes  throughout  the  body  became  larger  and  new  ones  appeared. 
The  enlargement  of  the  masse*  and  lymph-noiies  increased  pro|jr<'Ssively.  and  during 
the  latter  part  of  September  the  general  condition  fell  off  deridrdly. 

Lugol's  Holulibn,  in  doses  of  from  I  to  5  minima  Ihree  times  daily,  wns  beifuii 
almut  the  first  of  October  and  continued  unlil  death. 

Early  in  October  Ihe  gums  became  spongy  and  bleeding  and  fine  jielethlal  spots 
appeared  all  over  the  body.  A  few  large  ecchymoses  also  appeared  on  llie  sarcum  and 
thighs.  Aboni  the  middle  of  Oilober  there  was  a  perforation  of  llie  hiiid  palale  on 
each  side  of  the  meiti.in  line  liy  a  dark,  soft,  irregular  substance  ri-sembling  a  new 
growth  alioul  lo  bre.ik  down.  The  blood  picture  changed  mulerially  as  regards  the 
differential  count  at  this  time. 

The  diagnosis  of  lymphatic  leukemia  wag  Ihen  made  on  account  of  the  high  per- 
centage of  lymplnicyles  in  spile  of  the  comparatively  low  while  count. 

A  gland  was  removed  from  the  lefl  side  of  (he  neck  on  October  1".  "Tlie  eK.imina- 
tion  of  lliis  tissue  showed  lilllc  resemblance  to  a  normal  gland  ;  no  follicles  conld  be 
distinguished,  and  llie  lissue  was  neiirly  uniform  throU[."hiiut  the  section.  Willi  the 
high  power  (raagniticalion  9U0  diaiiieleis)  there  was  seen  lo  be  a  very  great  prolifem- 
Uon  of  lymphoid  cells.  These  cells  were  not  of  the  type  of  the  usual  small  lympho- 
cytes, bill  had  the  chararlerislics  of  the  cells  in  Ihe  germ  centres  of  the  follicles  and 
other  places  where  there  is  active  proliferation  of  lymphoid  tissue.  These  cells  had 
fairly  large  vesicular  nuclei  and  showed  enormous  numbers  of  mitotic  figures,  In  the 
grCiiter  part  of  the  tissue  there  were  noolher  cells.  There  was  very  little  stroma  and  m 
large  areas  there  was  none  at  all  lo  be  seen. 

The  larger  CI- lis,  similar  to  those  seen  in  lymphosarcoma,  were  absent.  There  were 
only  occasional  eosinophiles.  There  were  niimbera  of  nucleated  red  blood  corpuscles 
in  the  sinuses, 
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A  diagnosis  of  anemia  associaied  with  lymphallc  hyperplasia  or  acute  I^mphaUe 
leubsmia  was  made  tram  this  exammalion. 

Several  sections  from  each  specimen  were  also  slnined  and  examined  ftir  tubercle 
bacilli,  but  none  were  found. 

Failure  was  progressive  from  llils  lime  on.  There  wai  a  aleady  increase  in  the 
size  of  the  lymph-nodea  wifh  progressive  failure  in  the  (feneral  condition  and  in  Ihe 
color  of  Uie  skin  and  mucous  membranes.  The  signs  of  new  growlh  in  Ibo  che.tt  did 
not  increase  a  great  deal,  but  respiralion  conlinupcl  difficult.  Tbere  were  no  ftirther 
hemorrhages.  The  nasal  liiscbnrije  diminisUed  during  Ihe  last  two  weeks.  The  urine 
wiis  always  normiil.  The  hemoglobin  and  the  number  of  red  corpuscles  diminished 
steadily,  while  the  numl>*r  of  while  corpuscles  increased,  reaching  174,ii00  the  day 
before  death,  which  occurred  on  Nov,  4,  five  months  after  Ihe  onset.  The  percentage 
of  mononuclear  cells  remained  high,  varying,  however,  at  different  examinations.  Au 
autopsy  viaa  refused. 

This  ca.se  is  of  interest  in  that  it  afforded  an  opportunity  to  study  the  development 
of  the  ch.inges  in  the  bhiod  and  lympb-nodes  during  a  considerable  period,  and  that 
although  it  was  most  carefully  studied,  the  correct  diagnosis  could  not  be  made  until  a 
comparatively  short  lime  before  dealh.  It  shows,  however,  that  the  character  of  Ibe 
changes  in  Itie  blood  may  not  develop  to  a  degree  sufficient  to  justify  a  posilire  diagnosis 
for  many  months.  It  also  shows  that  the  changes  in  Ibe  lymph-nodes  may  he,  not 
only  at  first,  hut  for  a  considerable  time,  materially  dlffurenl  from  those  which  are 
usually  considered  to  he  typical  of  this  disease.  It  is  noteworthy  that  the  characteristic 
chan|;es  in  Ibe  blood  and  lymph-nodes  appeared  at  essentially  (he  same  lime. 

The  only  inference  thai  can  be  made  from  the  histological  study  of  tli<:si!  tissues  al 
dilTerent  stages  of  the  disease  is  that  lymphatic  leukaimia  may  have  ils  origin  in  a 
malignant  growth  affecting  the  lymphoid  tissues  more  or  less  generally,  and  that  not 
until  Uiere  is  a  secondary  prolireralion  of  the  lymphoid  cells  do  we  gel  Uie  typicaJ 
tissue  picture  and  blood  condition  which  is  characteristic  of  lymphatic  leukwmia.  It 
suggests  that  leukemia,  pscudo'lcukremja  and  malignant  lymphoma  cannot  be  sepa- 
rated as  three  distinct  entities,  and  Ibal  (hey  do  not  always  dllTer  charactcrislicnlly  in 
the  histological  structure  of  llteir  lymphoid  tissues  ;  also  thiit  the  microscopical  secUoue 
in  these  cases  will  be  often  wrongly  judged  in  the  absence  of  complete  tiinicul  data  as 
regards  the  distribution  of  the  process  and  the  examination  of  the  blood. 


ANiTOJlA  INFAirnJM  PSEnJDO-LETJK-ffiMIOA, 
Synonyms:  Ariirmia  splenica  iiifeUiva  dfi  bambini;  arifemia  splenica 
[splenomegalie  primitive];  vonJaksch'sanEemia;  splenic  anemia  of  infants. 
Definetios. — A  condition  ocTurring  in  iiifanls,  usually  in  the  first  two 
years  of  life,  thararlerized  by  great  pallor,  corisidera])le  enlai^ement  of 
tlie  spleen,  moderate  enlargement  of  the  liver,  a  low  erythrocj-te  count, 
usually  a  moderate  lencocytosis,  consisting  chiefly  of  an  inirease  of  the 
lympliocytcs,  numerous  erylhroblasls,  low  hiemoglobin,  the  absence  of 
especiaJ  enlar^ment  of  the  lymph-nodes,  and  at  times  accompanied  by 
hemorrhages  {hasmatemesis,  hfematuria,  purpura)  without  any  known 
cause.     The  course  of  the  disease  is  usually  subacute  or  chronic. 

The  term  "anremia  infantum  pseud o-leuk£emica,"  first  used  by  von 
Jaksch  in  1889,  was  originally  adopted  on  the  ground  that  the  disease 
was  one  form  of  pseudo-Ieuka?mia  (Hodgkin's  disease).  Of  late  years  it 
has  been  so  clearly  shown  to  be  difTcreut  from  Hodgkin's  disease,  in  that 
the  coiidilion  of  tlie  spleen  is  not  the  same,  that  the  name  "pseudo-leu- 
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kiemia"  is  evidently  a  misnomer  and,  strielly  speaking,  should  not  be 
used  in  connection  with  Uie  class  of  cases  under  consideration.  On  the 
other  liand,  tliere  are  as  yet  so  much  dispute  and  such  varying  opinions 
among  those  who  have  carefully  studied  the  group  of  symptoms  which 
are  supposed  to  represent  the  disease,  that  there  is  no  other  name  which 
at  jiresent  had  better  be  applied  to  it,  since  the  evidence  is  very  strong 
that  no  such  disease  exists  ap^  from  severe  cases  of  secondary  aniemia 
with  enlarged  spleen.  It  is  su)iposed  at  present  to  correspond  to  the  so- 
called  cases  of  splenic  anremia  in  adults.  The  same  difference  of  opinion 
exists  as  to  the  recognition  of  a  splenic  anipmia  in  adults  as  separate  from 
severe  cases  of  secondary  anremia  with  enlar:ged  spleen. 

Formerly,  ancemia  infantum  pseudo-ieuka^niica  was  considered  a  pri- 
mary disease  of  the  blood,  but  it  was  soon  differentiated  from  the  dif- 
ferent forms  of  leukieniia,  and  later  from  pseudo-leukscniia  (Hodgkin's 
disease). 

As  far  back  as  1866  a  case  of  a  child  suffering  from  a  severe  form  of 
anaemia  accompanitid  by  an  enlarged  spleen  was  reported  by  Gretseh 
Cases  have  since  been  described,  but  in  a  somewhat  indefinite  manner, 
and  the  next  Important  work  which  appeared  on  the  subject  was  that  of 
Banii  in  1883-  Banti,  however,  although  believing  that  anaemia  splenica 
was  a  primary  disease  of  the  spleen,  considers  it  also  a  splenic  form  of 
pseud o-leukiBinia,  and  it  is  from  Banti's  description  that  the  characteristic 
symptoms  of  the  disease  are  taken  as  well  as  the  pathology.  Following 
Banti,  a  number  of  writers  have  recorded  cases  which  they  considered 
to  represent  Ihe  disease  splenic  antemia :  but  their  cases,  in  the  light  of 
more  njodern  invesli^lion,  are  so  closely  allied  in  Ibeir  description  to 
those  of  pseudo-leuktPRiia  that  they  would  at  the  present  time  scarcely  be 
accepted. 

In  1891  Bruhl  published  an  article  on  splenic  aneemia,  and  suggested 
the  name  "spienoniegalie  primitive."  Bruhl's  work,  however,  was  very 
nmch  in  the  same  line  as  Banti's. 

Pathological  Asatomv. — The  pathological  lesions  in  a  case  studied  and 
described  by  Banti  were  marked  fibrous  changes  in  the  trabeculte  and  the 
follicles  of  the  spleen,  and  a  great  diminution  of  the  cells.  There  were  many 
large  phagocytic  cells  containing  red  corpuscles,  Ihe  bone-marrow  was 
red  and  showed  a  lymphoid  condilion,  hut  the  lymph-nodes  were  not  en- 
larged. The  spleen  weighed  two  pounds  seven  ounces,  the  liver  weighed 
two  pounds  twelve  and  one-half  ounces.  The  blood  showed  a  diminu- 
tion of  leucocytes,  and  the  red  corpuscles  were  between  2,000,000  and 
3,000,000  piT  cubic  niillimelre.  The  temperature  varied  for  four  months, 
somelimes  as  much  as  four  degrees  between  morning  and  evening.  There 
was  no  history  of  rhachitis,  syphilis,  or  malaria- 
It  is  very  evident  that  there  does  not  seem  to  be  satisfactory  post- 
mortem evidence  to  warrant  a  definile  patholo^cal  condilion  representing 
the  splenic  atuemia  of  inlants.    There  seems  to  be  present  in  most  cases 
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a  clironic  hyperi»lasia  of  Ihe  spleen,  while  in  other  doubtful  eases  the 
Bjileeii  is  not  altered.  The  severe  cases  n_'pn'senl  a  symptoin-coniples, 
whirh,  in  the  opinion  of  some  writers,  is  definile  enough  to  eonslitute 
a  diniral  type  of  disease.  There  are,  however,  so  many  mild  and  atypieni 
cases  which  grade  olf  into  Ihe  clinical  picture  of  simple  secondary  anae- 
mia, that  olhtr  auliiorilies  would  entirely  discanl  llie  term  "arjieniia 
infanlum  pseudo-leukiemica"  and  its  synonyms  trom  the  nomenolalun'. 

Etiology. — In  regard  to  the  fiiolngy  of  anaemia  infantum  pseudo-leu- 
kaemica  nolliiiig  dcfinile  lias  bcrn  proved,  Allhough  pathological  micro- 
otyanisnis,  finding  conditions  favorable  for  their  growth  In  the  spleen, 
may,  according  to  Somma,  find  their  way  into  the  circulation  and  thus 
product'  clianges  which  are  nprcsenled  by  cerlain  clinical  symptoms,  yet 
there  is  no  doubt  that  Ihe  true  nature  of  the  disease,  if  such  exists,  lias 
not  yet  been  discovered.  Nothing  lias  ever  been  found  bacteriol%'icaIly 
to  show  a  direcl  relation  between  the  niicni-organisnis  jirestMit  and  the 
production  of  the  disease.  The  association  of  rhachilis  or  conp^nttal 
syphihs  wilh  anannia  inrantum  pseudij-h^uka-mira  has  been  iiotc'd  in  a 
large  proportion  of  cases,  but  positive  evidence  is  wanting  tliat  th'^y  are  llie 
direct  cause  of  the  disease.  Some  of  tlie  severest  cases  show  only  slight 
rhachitis;  others  have  lieen  reported  in  which  neither  rhachilis  nor  con- 
genilal  syphilis  were  present.  The  present  tendency  is  lo  consider  the 
anxmia,  the  enlargement  of  the  sjileen  and  the  leucopyiosis  seiondary  fo 
some  proronnd  disturbance  of  nutrition,  the  causes  nf  which  may  be 
many. 

Symitoms. — It  is  dillicult  to  describe  Ihe  symptomatology  ol'  a  disease 
which  is  so  closely  identified  with  cases  of  secondary  anaemia  wiUi  en- 
larged spleen,  and  in  which  the  group  nf  symptoms  that  are  suppostnl 
lo  represeni  aiiit-mia  infantum  psetido-leukieniica  are  somewhat  diverse. 
Bolh  sexes  are  equally  liable  to  present  these  symptoms,  and  the  p.itienl& 
are  usually  between  the  ages  of  ten  and  eighteen  months :  one  has  been 
reported  of  seven  and  one-half  months,  and  one  at  liiree  and  one-half 
years.  The  onset  of  the  disease  is  gradual,  the  nutrition  is  poor;  there 
are  considerable  emaciation,  a  waxy  tint  of  the  skin,  at  limes  hemorrliages 
from  the  mucous  membranes  and  the  skin,  a  much  enlarged  spleen,  and 
a  moderately  enlarged  liver.  There  is  no  tenderness  over  the  bones,  and 
there  are  ofien  a  venous  bruit  in  the  neck  and  functional  cardiac  murmurs, 
Tlie  blood  shows  the  characteristics  o(  a  secondary  antemia  of  varyhtg 
inlensity, — that  is,  a  diminished  number  of  erythrocytes,  which  Tnay  l»e  as 
low  as  1,000,000  per  cm.,  but  usually  range  between  2,000,tXHt  and 
3,00t),01X)  per  cm,,  low  liienioglobin,  but  not  always  in  proportion  to  the 
reduction  in  the  erythrocytes,  variations  in  the  size  and  shape  of  the 
erythrocytes  and  in  the  number  of  erythroblasls,  which  are  usually 
numerous  and  consist  mostly  of  normoblasts.  There  is  no  definite  nda- 
tionship  between  the  degree  of  anitinia  and  the  si/e  of  the  spleen  or  of  the 
liver.     The  leucocytes  are  not  characteristic,  being  markedly  increased  In 
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!  cases  and  in  i.omuil  proportions  in  othfrs.  Tliey  vary  in  numbirr 
normal  to  50,000  per  t'-m.  In  Hie  majority  of  cases,  the  larger  Uie 
spleen  (he  greater  is  the  leucocytes  is,  according  to  Hutchison.  Morse 
dissenis  from  this  view.  He  admits  that  the  I.j^st  spleens  usually  occur 
in  connection  with  thi;  tjrealest  Icncocytosis,  but  in  his  series  lie  fmind 
occasionally  large  spleens  with  no  leiicocytosis.  Myelocytes  are  usually 
present  in  small  peR'entagos.  but  not  in  such  numbers  as  to  suf^^pst  a 
myelogenous  leu!vn>niia.  The  lymphocytosis,  reported  by  many  writers, 
may  occur  under  any  condition,  giving  rise  to  an  increased  number  of 
white  cells. 

DiA(!Nosi.s. — There  seems  to  be  no  doubl  lliat  anaemia  infantum  pseudo- 
leuka.'nnca  and  auiemia  splenica  infeltiva  arc  the  siune  condition,  and,  as 
there  docs  not  seem  to  be  reason  for  Itelievinf,'  lliat  tlie  spleen  is  primarily 
affccled  in  either  of  them,  they  need  not  he  diliercnlialed  one  from  the 
oilier.  The  did'erential  dia;.'nusis  shonld  firsi  be  njade  from  leukaemia  and 
pseudo-lenkicmia.  The  proportionately  iowleucocytosis  and  the  absence 
of  either  a  general  lynLphatic  enlargement  or  aji  excess  of  myelocytes  in 
the  blood  would  dilferentiate  it  from  the  foniLcr,  while  the  absence  of 
enlar^ied  lyuLph-iiodcs  would  exclude  ])seudo-leiikjemia.  As  there  are  so 
few  cases  in  which  a  thorough  anrl  reliable  examination  of  the  oi^gans  has 
been  made  in  which  rhachilis  was  not  present,  the  dijiirnosis  belween 
rhachilis  wilh  enlai^'ed  spleen  and  secondary  ariiemia,  and  (his  supposed 
especial  group  of  symptoms,  would  be  inipossilile. 

We  know  that  in  itilants  Ihe  same  blood  cliangcs  which  have  been 
mentioned  above  often  oi'cur  in  connection  wilh  an  enlarped  spleen  in 
the  course  of  or  following  any  disease  of  nutrition.  We  are  therefore  in 
the  jiosilion  of  allemptiiig  to  make  a  diagnosis  belween  two  condilions 
which  are  pradieally  Ihe  same.  In  making  a  diagnosis  we  shoulc!  limit 
(lie  term  ana.'mia  inranlnm  pseudo-leukaMnica  to  those  cases  in  whicli  no 
can.'ie  for  secondary  anaemia  can  be  found,  and  in  whicli  the  clinical 
symptoms  and  clianges  in  lln.'  blood  already  described  are  present, 

PiioiiNosis. — The  pnignosB  varies  according  to  the  extent  and  serious 
nature  of  the  cause  which  produces  the  condition.  The  symptoms  run 
an  essentially  subacute  or  clironic  course;  the  lai?e  size  of  the  spleen 
does  not  necessarily  imply  a  falal  ending,  and  many  cases  recover.  When, 
however,  secondary  changes  in  the  blood  have  occurred  to  such  an  extent 
as  to  warrant  the  diagnosis  of  a  severe  form  oran.'Emia,and  whcnaspleen 
of  considerable  size  is  detected  in  connection  with  these  blood  changes,  Uie 
prognosis  is  Very  bad,  as  the  infants  usually  die. 

TrejVtmest. — What  h;is  just  been  said  of  Ihe  prognosis  in  this  class  of 
cases  may  also  be  said  of  the  treatment,  whicli  is,  in  fuel.  UiuL  of  u 
case  of  secondar>"  anaemia,  and  depends  upon  what  is  most  reasonably 
su|iposed  to  be  causing  the  condition  that  is  prcscid.  This  may  be 
malaria,  rhaeliilis,  g;ii-lnj-enleric  disease,  or  some  unknown  cause  whicli, 
simply  representing  the  condilions  of  aiiamiia,  culls  for  the  usual  Ireal- 
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menl  ol  arsenic,  iron,  proper  food,  anii  hygiene,  the  delailed  di-s  riiilion 
of  wliirh  uill  be  found  undtT  llie  lieading  of  thi'  espeiial  disease  with 
whifh  the  symptoms  are  associated. 


PRIUABY  AN.SUIAS. 

PemiciouB  Antemia. — This  is  tlie  most  severe  form  of  primarj'  anae- 
mias, and  is  t  liaracleriwd  by  ijuite  constant  chani;es  in  the  blood,  iisually 
developitig  without  evident  cause,  and  a  progressive  course,  leading  to  a 
fatal  termination  in  the  majority  of  cases. 

Etiology. — This  disease  is  much  leSi5  frequent  in  children  than  in  adults, 
the  proportion  of  cases  beinjt  about  one  to  seventeen.  It  is  loss  common 
in  infancy  than  in  later  childhood.  Of  twenty-five  reported  casi-s,  four 
were  between  the  ages  of  Uiree  months  and  two  years,  four  between 
three  and  five  years,  eight  between  six  and  ten  years,  and  nine  between 
ten  and  lilleen  years.  In  the  majority  of  cases  no  delinile  cause  has  been 
discovered.  In  some,  tlie  following  etiologital  factors  have  been  noted : 
syphilis,  severe  rhachitis,  especially  with  splenic  enlapjentenl,  and  intesti- 
nal parasites,  such  as  tieiiia,  ankylosloma,  and  bothryocephalus,  but  these 
are  not  to  be  considered  as  true  instances  of  pernicious  anafmia.  Hutchi- 
son narrows  the  number  of  cases  to  eleven,  of  which  five  were  probably 
genuine.  The  youngest  of  these  occurred  at  the  age  of  nine  months  and 
is  the  only  one  which  recovered.  It  is  reported  below.  The  best  theory 
for  the  esplunalion  of  the  condition  seems  to  be  that  of  a  toxic  hipmolysis. 
There  are  evidences  in  the  urine,  blood,  and  tissues,  of  increased  destruc- 
tion of  blood-cells,  and  also  of  a  compensating  hypertrophy  in  the  blood- 
forming  oi^-ans.  There  is  considerable  evidence  thai  the  alimentary  tract 
is  the  source  of  the  unknown  toxins  causing  hsemolysis. 

Pathological  Asatomv. — The  body  is  not  often  emaciated.  The  skin 
usually  shows  a  lemon-yellow  tint.  There  is  marked  anaemia  of  the  organs 
at  limes,  with  many  capillary  hemorrhages  into  the  organs  and  skin.  The 
heart  is  lar^-e  and  llal.by.  and  shows  intense  fatly  de^neration.  The  liver 
is  fatty  and  sometimes  enlarged.  The  kidneys  and  blood-vessels  show 
fatly  changes.  One  of  the  most  cltaracterisUi;  features  is  a  deposit  of  iron 
in  the  liver  tissue  and  often  in  the  intestinal  nmcosa.  The  spleen  is  hai-d 
and  somewhat  increased  in  size  as  a  result  of  overgrowth  of  the  fibrous 
tissue  of  the  pulp.  Some  of  the  lymph-nodes  are  often  onlai^'ed.  The 
bone-marrow  is  "splenified," — that  is,  returned  to  its  embryonii'  state. 

Symptoms. — Blow!. — The  red  corpuscles  are  mueh  diminished,  usually 
to  one  million,  sometimes  even  to  five  hundred  thousand.  The  hiemo- 
globin  is  diminished  per  bulk  of  the  blood,  often  to  twenty-tlve  or  thirty 
per  cent.,  rarely  to  twelve  or  fifteen  per  cent-,  but  owing  to  the  greater 
reduction  of  rei.1  cells  it  is  often  relatively  increased  per  corpuscle  (the 
color  index  is  high  and  somethnes  greater  Ihan  normal).  This  is  exactly 
the  opposite  condition  to  that  which  occurs  in  chlorosis.  The  red  cells 
show  great  variation  in  shape  and  size,  many  oval  or  rod-shaped  or  irreg- 
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ular  corpuscles  are  present,  which  take  stains  in  an  uneven  way.  A 
majority  of  llio  red  cells  are  larger  than  normal  (megalocytes),  JIany 
nuclealcd  red  cells  are  present,  both  of  normal  size  (noniiob lasts)  and  of 
larger  size  (niegaloblasis).  The  me^raioblasts  are  Ihe  more  numerous  of 
the  (wo.  Many  of  Iho  nuclei  are  found  in  a  process  of  division  (karyo- 
kinesis).  The  leucocytes  are  normal  in  number,  or  somewhat  diminished. 
— eight  liuiusand  lo  four  thousand.  In  the  more  severe  cases  there  is  fre- 
quently a  relative  increase  of  Ihe  lymphocytes  with  a  corresponding  dimi- 
nution of  the  polynuclear  cells.  A  few  myelocytes  are  not  infrequently 
found. 

The  general  symptoms  arc  those  of  severe  anemia,  increasing  pallor 
and  prostration,  usually  without  emaciation.  The  onset  is  insidious,  and 
the  clinical  course  does  not  dilfer  from  that  of  adults.  There  is  fre- 
quently more  or  less  gastro-enteric  disturbance,  vomiling,  nausea,  or 
dyspntea.  Hemorrhages  occur  into  the  skin  or  from  the  nasal  and  other 
mucous  membranes.  (Edema  often  appears  in  the  dependent  portions  of 
the  skin,  less  frequently  in  the  cavities  of  the  body.  Ha^niic  murmurs  are 
usually  heani  in  the  cardiac  region.  The  pulse  is  full  and  soil.  It  is  to 
be  noted  that  hiBmic  murmurs  are  less  frequent  in  the  anemia  of  infants 
than  in  that  of  adults.  The  urine  is  scanty  and  of  low  specific  gravity. 
The  temperature  is  variable ;  at  tunes  it  may  be  norma!,  and  at  others  an 
irregular  pyrexia  may  run  for  a  considerable  period.  The  course  is  a 
chronic  one,  but  varies  in  length.  The  disease  may  be  completely  devel- 
oped in  some  cases  in  two  or  three  months,  and  in  others  only  after  ten 
or  twelve  montlis.  In  most  instances  it  progresses  steadily  to  a  fatal 
termination, 

DuiiNosts. — The  diagnosis  from  olher  forms  of  aniemia  is  made  chiefly 
by  the  blood  examination.     The  cliaraeterislie  features  ai-e : 

(1)  Great  diminution  in  the  number  of  red  cells. 

(2)  Relative  increase  of  haemoglobin  per  corpuscle, — high-color  index- 

(3)  Irregularily  of  distribution  of  haemoglobin  in  the  red  cells. 

(4)  Marked  irregularity  iji  form  and  size,  and  a  general  increase  in 
size  of  the  red  cells, 

(5)  An  excess  of  megaloblasts  over  normoblasts. 

(6)  A  normal  or  diminished  leucocyte  count. 

These  changes  in  the  blood  must  be  in  one  in  whom  no  cause  For  a 
secondary  ana?niia  can  be  discovered,  for  in  infancy  a  severe  secondary 
anemia  may  assume  Ihe  blood  characteristics  of  pernicious  aniemia. 

Phounosis — The  prognosis  is  almost  absolutely  fatal,  except  in  those 
cases  associated  with  intestinal  parasites  or  rhaehitis,  allhough  lately, 
when  arsenic  has  been  given,  the  proportion  of  recoveries  has  increased. 
The  blood  examination  is  a  valuable  index  to  the  prognosis.  The  pres- 
ence of  many  nornioblasU  is  hopeful,  pointing  to  a  regeneration  of  tlie 
bone-marrow.  The  presence  of  a  laige  excess  of  megaloblasts  indicates 
a  more  malignant  case. 
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Treatment. — Arsenic  is  more  useful  fhiiii  iron  in  this  form  of  anaemia. 
It  Is  usually  well  borne,  and  should  be  given  in  small  doses,  gradually 
increased   to  llie  limit  of  tolerance.     A   child  of  ten  years  can  usually 
take  2  c.c.  (30  minims)  of  Fowler's  solution  in  Uie  Iwenty-four  hours. 
Arsenic  may  also  be  given  in  pill  form.     Active  exercise  should  be  pro- 
hibited and  replai'fd  by  massacre,  which  is  of  great  value  and  never  to  be 
neKtecled.     Rest  in  bed,  either  absolute  or  for  the  greater  part   of  ttie 
time,  is  essential.     Small,  frequent,  and  regular  meals  should  he  given,   of 
light,  nutritious  food.     Bone-marrow  in  Ilie  form  of  a  glycerin  extract  has 
been  recommended,  but  has  thus  far  proved  of  doubtful  value.     The  free 
administralion  of  oxygen  day  and  night  for  several  weeks  is  wortliy  of 
trial,  if  expense  is  not  to  be  considered.     We  have  had  one  case  in  which 
the  red  cells  had  fallen  to  1,088.000  and  the  li«;moglobin  to  20  per  cent. 
Rapid  hnprovement  in  the  blood  followed  this  treatment  when  earned 
out  for  over  four  weeks,  and  the  blood  eventually  became  normal. 

The  following  case  of  pernicious  ansemJa  occurred  in  our  practice  and 
is  of  especial  iiUerest  in  that  it  is  the  only  case  in  an  infant  which  has 
apparently  made  a  complete  recovery: 


J.  T.,  a  girl  born  on  December  I.  1899,  has  been  nnder  nur  observotion  from  Ihe 
duy  of  hfi-  birth  until  llie  jirnsenl.  Tlie  fimiily  history  is  neifalive.  The  birlh  weight 
was  eevcn  .ind  one-half  pounds.  At  the  end  of  sixteen  weeks  of  bnnist  fueding  slic 
weighetl  13  |iound«  und  7  ounces.  When  the  infant  was  three  weeks  old  the  mother 
dev<?l()[ii.'d  A  mild  case  of  m.islltis,  At  the  end  of  the  fourlh  manlh,  althnn^li  Ihe 
ni'ilher  bad  jilenly  of  milk  the  child  began  to  lose  in  weight  and  show  symptoms  of 
inleslinal  IndigeBlion,  which  increased  so  much  Ih.il  il  was  found  necessary  lo  adnpl  a 
subslilute  food.  She  Wiia  then  put  on  a  laboratory  mixture  of  4  per  cent,  fat,  7  per 
cent,  sugar,  and  1  per  cent,  proteids.  On  this  she  again  gained  one  pound  in  weight  in 
ten  days  and  the  indigeslion  ceased.  She  appeared  ahsolulely  well.  At  five  nionlbs 
she  h.id  a  mild  iitlack  of  m«aslea  from  which  aba  made  a  speedy  and  conipk-Ie recovery. 
.■\l  the  end  of  six  munlhs  she  weighed  ISj  pounds.  Dnring  the  hot  months  of  June, 
July,  and  August  there  were  several  mild  nllaoks  of  inleslina!  indigestion,  during  which 
Ihe  milk  whs  temporarily  weakened.  In  IJclober,  when  len  monlhs  old,  her  digpsllon 
was  normal  and  slie  wns  luting  a.  4  per  ceiil.  fat,  7  per  cent,  sugar,  '2  per  cent,  proleid. 

11  is  impossible  to  slate  when  the  symptoms  of  pernicious  ampuiia  beg,in.  If  the 
occasional  indigestion  in  Ihe  months  of  July  and  August  had  any  bearing  on  Uie  sub- 
sequent disease,  there  was  nothing  in  the  infant's  physical  condition  lo  indicate  anjr 
serious  trouble,  and  repeated  physical  eiaminationa  failed  to  eicite  any  suspicion  of « 
serious  underlying  disease. 

During  Itie  latter  part  of  September,  however,  when  the  infant  was  a  little  over 
nine  monlhs  of  age,  she  was  noticed  to  fail,  not  at  all  rapidly,  but  on  the  cunlrary,  in 
n  very  insidious  manner.  Indigestion  again  set  in.  The  child  begnn  to  have  a  raised 
temperature  and  a  slight  corvM.  There  w.ia  some  fW^lfulness  and  resllMsiiesa,  which 
could  easily  have  been  explained  hy  a  disturbance  due  to  dentition.  The  indigestion 
ceiised  for  [wo  weeks.  Then  came  a  period  of  malaise  and  loss  of  slrent'"''  She 
grew  pale,  the  pallor  beconiing  more  and  more  noticeable  as  the  tan  of  the  summer 
wore  off. 

On  November  4th,  when  ten  monlhs  old,  Ihc  pallor  had  become  quite  pronounced, 
and  the  hnnds  and  feel  were  noticed  lo  be  lilighlly  pulTed.  The  Icmiierature  vtna  100° 
F.  both  morning  and  evening. 


THE  BLOOD    Iff   INFANCY   AND   CHILDHOOD. 


905 


Sov^inlipr  ol!i,  ii  physic;i]  examiniitioii  wns  ngnm  made.  PrnniJllni",ed  pallor, 
general  weakness  and  a  faiiit  syslolic  murmur  liparJ  nil  nver  the  prernrdia  ami  in  the 
neck,  withoul  any  taniiac  enl.iriiremcut,  and  ccmsidenihle  puffiness  of  Ihe  face,  legs, 
aiitles,  feet  und  hands  were  Uie  only  sij^iis  of  iinpnrUlure.  The  murmur  had  mil  been 
noticed  hefore.  Tht?re  were  no  evidencps  of  rhachitis  or  srorbulus.  and  no  subi'ii- 
tniieous  hPiiiiiiTliiiges.  There  was  uo  glandular  piilargcnsonl  lo  l>e  ilptcHed,  thi'  i»ii!i'i'n 
nol  being  palpahli^  and  Kiviii^  tlie  niiniial  pL-rcussinn  limiU. 

An  t'Kjiiuinnllrin  iiT  tin-  urine  showed  only  Ihe  alighlest  possible  Irai-e  ot  alliuniin 
without  tilrind  or  casls. 

The  blood  examination,  on  November  5th,  was  lnenniHl'diin,  30  percenl. ;  red  Idood 
eorpiiscles,  1,732,000:  while  hlood  coipusHes,  9,200.  A  diffeiL-ntial  count  of  500 
(■ells  showed  :  Polymorphonuclear  ueulrophilfs,  32  per  cent. ;  iyniphocyleB.  large  and 
small  (sraiill  lynipliocyles  in  excess  of  the  large  round  cells),  66.2  per  ci?nt. ;  eosino- 
philL's,  1.8  per  cent.  During  the  count  H  megalohlasts  and  3  normoblasts  were  seen. 
There  wert'  numerous  poikilocyles  and  ceils  of  pyriforni  and  oval  shape.  There  were 
many  large  red  eorpunrlt's  or  macrocyles.  The  avera^  diameter  of  the  red  hlood 
corpuscles  was  distinctly  increased  as  compared  with  the  normal,  allhough  there  were 
some  ahnormall)-  small  rcllu,  or  niicriicytcs.  The  color  inde«  of  Ihe  individual  cells 
was  diflicull  to  judjje  owing  (o  the  fad  thai  tilt'  spreads  were  somewhat  overheated. 

The  examination  of  Ihe  blood  showed  boyoml  question  Ihe  presence  of  either  a  very 
severe  secondary  aiiasmia  or  of  a  primary  or  pernicious  anaemia.  The  blood  by  itself 
was  sirongly  snggeslive  of  Ihe  pernicious  type. 

Every  effort  was  made  to  determine  a  cause  for  a  secondary  anirraia.  The  urine 
and  several  specimens  of  wall  paper  and  carpela  were  examined  for  arsenic  with 
negative  results.  Every  possible  source  of  poisoning,  such  as  the  cooking  utensils,  was 
investigated,  bul  no  good  evidence  of  any  could  be  oblained.  The  feeal  dischaiyes  were 
inspi'ded  daily,  and  there  was  no  su»rfreslion  of  inteslin.'il  paRsilps.  The  Btlacks  of 
indigeslii.n  hud  never  been  severe,  and  tlie  splendid  nulrilion  of  the  infant  for  nine 
montlis  of  ila  life  on  a  food,  first  of  bren-st-milk  for  four  months  and  then  a  t-iirel'ully 
superviseJ  nioiliOed  milk,  eliminated  improper  food  aa  a.  cnuse  of  ana-miu.  It  was, 
therefore,  impossible  for  us  to  discover  any  ralional  cause  for  so  entreine  a  degree  of 
anieniia  and  iveiikne.ss. 

The  infant  fiiiled  sleadily  ;  Ibe  loss  in  strenglh,  the  increasing  (I'dema  and  the 
inlensilicalion  of  Ihe  hieniic  murmur  bi'ing  the  principal  signs  of  importance.  The 
temperature  varied  between  f0,5°  and  100°.  The  food  was  well  digested.  There  was 
some  hiss  of  wei)jht.  but  no  emaciation.     There  was  no  vomiting  and  no  diarrhina. 

The  trealmcnl  consisted  of  iron,  brandy,  and  careful  nursing  and  teedinif. 

AUliougti  there  w.is  no  evidence  which  puggesled  that  Ihe  milk  supply  was  in  any 
way  responsible  for  the  severe  and  [irogressive  conJilion  of  amemia  and  loss  of 
strength,  millt  wiis  oblained  from  anotlier  lierd  of  cows,  and  cereals  and  broUis  were 
tried,  but  as  both  of  the  latkT  caused  Bymploms  of  gastric  indigestion  they  were 
discontinued. 

For  two  weeks  the  lempernlure  (rectal)  rangi/d  from  90,0°  lo  101",  and  Uien 
became  higher  and  nioru  irregular,  on  sevcrjl  occasions  leaching  lOS"  F.  The  pulse 
became  more  rapid  and  at  tinier  was  irri^gnlur. 

On  November  2(Jlb,  Ihere  was  a  slijibl  collapse.  lUe  pulse  suddetdy  rising  lo  ^00 
and  becoiiiin;;;  very  weak,  and  Ihe  respiralmns  lo  between  oO  and  GO  per  nitnute.  The 
child  was  sleepy,  Wi.'uk  mid  l.iii^'iiid.  The  swelling  of  tlie  feel,  hands  and  eyes  were 
more  proQouuced.  The  loss  of  weight  in  one  week  amounted  lo  1^  pounds.  The 
pallut  was  uL  this  lime  f^xlrvmc  and  of  a.  grayish  color.  Tlie  heart's  nclion  was 
irregular,  and  Ihe  sysbdic  ninrmur  loud  iind  Iransniilli'-d  in  nil  direcUons.  The  physical 
PXuminalion  reVi'Liled  m>thing  new,  Tli'-re  w.is  no  chill,  cyanosis,  nor  evideiic-e  o( 
liemurvhajfe  ft'oni  any  source. 


906 


PEDIATRICS. 


On  November  21sl,  anolHer  uomplele  eianiinalion  of  Ihe  blood  was  made  which 
showed  u  riijjiil  derli'L'ii>r!iljiiii  <>(  lliu  liluuil  iii  111-.-  Ilirce  weeks  whii'h  haj  clupsi'd  from 
tlie  first  ex.iiiiiiiiiliini.  H  was  as  follows:  Hieinuglobiii,  20  per  crnt.  ;  white  IiIckhI 
eorpiwles,  IS.SOO;  red  blooi]  corpusrles,  1,OHS,0(I{);  Wid.il  roadion,  negative;  ex- 
.iminnlioi)  fnr  plastnoJiii.  nej^ulive. 

The  color  index  of  the  individual  red  hlood  i or jiu soles  In  liolli  the  fresh  and 
stained  prepnrHliuiia  was  nearly  jiormiil.  und  wiis  rpliiHvely  tiigli  iia  rtinipar^J  wilJi  (he 
greiil  diininulion  in  tlie-rfcl  lilood  corpuscles. 

DilTert>nlial  cuunl,   500  rells  :    pnlyniorphoniicli-'ar    ueutropbiles.   48.4    p,T    centi 
lympliofylcs  (small  lympbntyles  being  in  excess  of  Ihe  large  and  Iransilianol   forms) 
64.2  per  cent.;  eosinophJIes,  0  6  per  cent. ;  myelocyles,  1.8  por  cent. 

The  course  of  the  aniemia  is  shown  in  Ihe  following  churl : 
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UplWT  lilack  lino  bIhiwb  numbrr  of  rctl  blood  oorpaiclni  per  c  mm.     Middle  daKcd  line  >bnws  {vr- 
cuulasc  of  luEmuglDbln.    Lower  dotted  line  ihowi  mimtwr  tit  Vfhlic  Ulood  corpuaclcs  per  cmm. 


During  this  count  there  ivere  s'>en  9  megBloblaiils  and  3  normohlasU.  The  average 
diameter  of  the  red  cella  ivna  much  increased.  There  was  considerable  poilcilocylosis. 
The  pre.sence  of  very  large  cells  or  maernL-ytes  wau-j  marked,  and  many  of  the  cells  were 
oval  and  pyriform  in  ah.ipe.     There  wag  modernle  polychroniatophUia. 

The  character  of  Ihi.'  blood  was  by  this  examinnlion  sliown  beyond  any  queaiion  U> 
be  typical  of  the  binod  of  pernicious  aniemia  in  adults,  in  nil  rcspecis  except  for  the 
presence  of  a  low  white  count.  The  tendency  to  an  increase  in  the  while  cells  in 
almost  any  severe  p.alhological  proi^ess  in  infunls  is  so  well  known,  however,  Ihal  no 
special  sig:nirLcnnce  can  be  attached  lo  Ihis  variation  from  the  adult  type  of  Mood  in 
pernicious  anoeinia. 

The  infant  wus  ill  this  lime  so  weak  Ihnl  she  could  not  raise  her  legs  or  head  Htid 
could  scarcely  move  her  firms.  The  general  condition  was  such  that  the  gravest  fears 
were  enlerlained  rcpirding  llie  result.  At  Ibis  time,  November  21st,  the  inhalnlion  of 
oxygen  was  tried,  the  oxygen  being  given  for  ten  minutes  every  twenty  minutes  day  mid 
nighl,  whether  the  infant  was  asleep  or  awatce.     Ooincideiilly  wilh  this  treatment  a 
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mnrkfi'l  changfl  In^k  phee  in  the  comlilinti  of  Ihe  infaiit,  as  was  seen  by  Ihe  gradual 
defervescence  of  llie  l.'inperalure,  by  llie  steady  improvemenl  in  the  rale  anil  i]u,ilily  of 
tlie  pulse,  and  liy  Ihe  perfeclly  eviilerit  improvement  in  the  ciilor  and  strength.  The 
food,  which  vias  of  the  same  quality  as  in  the  previous  three  weeks,  was  taken  with 
niore  vigor,  the  apathy  became  less  marked,  and  the  infant  took  more  notice  of  whnt 
wns  iioLnti;  un  iii>oiil  her. 

The  suhsequeiit  history  of  tho  rase  was  one  of  slenily  improvement,  interrupted  only 
hy  a  slight  senilis  rjtilis  iriedi:i,  a  Fewaliack^!  of  corj^;i  and  one  orinfluenia.  The  color 
improved,  llic  strength  r«^tunie(l,  the  sjstohc  murmur  und  lln?  o'clr-iiia  disiipjieitred,  and 
the  infant  began  lo  gain  in  wflighl.  lis  maximum  weight  during  the  suminor  wns 
twenty-five  pound-s  ;  at  the  height  of  its  disease,  i.  f.,  on  November  21sl,  it  was  about 
nineteen  pounds.     The  child  is  now  seven  years  old  and  in  perfeet  jieallh. 

The  importanl  poinfs  lo  be  emphasized  in  this  parlicul.ir  instance  are;  (1)  The 
insidious  unset  wilh  modcrale  and  paroxysmal  allacks  of  indigeslion.  (2)  Thecxlrt.'me 
pallor  and  pri-;il  lo.ss  of  slrenglh.  (3)  The  absence  of  any  possible  demonstrable  cause 
for  a  secondary  anemia.  (4)  The  shghliy  elevated  temperalure  for  monlhs.  (S)  The 
absence  of  glandular  or  splenic  enl.irgemenl.  (G)  The  presence  of  the  pronounced 
typical  characteristics  of  the  blood  of  jiernicioiis  uniemiu,  (7)  The  Sibsence  of  any 
considerable  degree  of  leucocytosia  and  of  splenic  or  lymphatic  enlargement.  (8)  The 
rapid  improvement  in  the  general  symptoms  and  in  the  character  of  the  bloud  until  the 
infant  in  all  respects  appeared  absolutely  sound  and  healthy. 


I 


Chlorosis. ^Chlorosis  is  a  primary  anemia  of  unknown  cause,  char- 
acterized by  a  marked  diminution  in  Ihe  hfenioglobin  in  the  blood  without 
a  corresponding  loss  in  the  number  of  red  cells.  It  is  a  disease  which 
appears  in  girls,  especially  blondes,  between  Ihe  ages  of  twelve  and  seven- 
teen years.  Cases  undoubledly  occur,  although  not  frequently,  in  infanta 
toward  the  end  of  the  first  and  during  tlie  second  and  third  year,  ex- 
liibiting  all  the  characteristic  blood  changes  which  are  seen  in  young 
women,  and  evini  lia^mic  murmurs.  The  essential  cause  is  unknown.  It 
is  chiedy  seen  in  overworked  girls  living  amid  poor  hygienic  surroundings. 
Psychical  disturbance,  such  as  grief,  worry,  and  fright,  are  important 
factors.  Clark  lias  staled  that  the  condition  is  a  copnemia  due  to  toxic 
absorption  (ptomaines  and  leucoraaines)  from  the  intestine. 

Pathological  Anatomy. — Chlorosis  is  rarely  fatal.  In  some  cases  hy- 
poplasia of  the  heart,  large  vessels,  ovaries,  and  uterus  have  been  found, 
also  considerable  fally  degeneration  of  the  heart  and  of  the  inlinia  of  the 
vessels.     Gastric  ulcer  has  been  occasionally  associated  wilh  it. 

Symktom?. — The  essential  change  in  the  blood  is  a  marked  loss,  in  Ihe 
individual  red  corpuscle,  of  the  hasmoglobin,  which  is  oflen  only  4U  per 
cent.,  and  in  severe  cases  below  30  per  cent.  The  specific  gravity  of  the 
blood  may  be  reduced  to  1025.  although  usually  not  below  1035.  The 
red  cells  in  a  few  cases  are  normal ;  in  the  majority  they  are  reduced  to 
4,IXK),000  or  may  be  even  lower.  The  red  cori)Uscles  may  be  very  irregu- 
lar in  size  and  shape  in  severe  cases,  and  may  have  an  average  size  which  js 
less  than  normal.  Nucleated  red  cells  are  oflen  seen,  but  in  very  gmall 
numbers,  usually  norniobiasis,  rarely  mogaloblasls.  Leutocjtosis  is  not 
present.    The  onset  of  chlorosis  is  gradual,  the  course  chronic,  and  relapses 
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are  common.    The  syiiiploms  are  [hose  of  a  simple  aniemia.     TIii?  ualienl 
complains  oT  shortness  of  broath  on  exertion,  and  allacks  of  pulpitaliou  and 
syncope  are  common.     The  appetile  is  poor  or  pLTverti'rl,  and  (liere  is  a 
rraving  for  unusnul  and  iiidigeslihle  articles  of  diet.    Gastric  hyperacidity  Js 
oflen  present,  and  almost  always  conslipalion.    Enteroptosis  is  not  uncom- 
mon.   The  pufieid  IVeipieiilly  complains  of  headaclie  or  neuralgic  pains. 
Hysterical  manifesliitinns  may  (xcur.    The  menstrual  function  is  orten  dis- 
turbed ;  llie  (low  issrunly.irn'iiular.andsonieliiiies  painful.     Tiic  iiatii^nt  i,^ 
usually  phrmp  and  soft,  and  Ihe  skin  lias  a  peculiar  greenish-yellow  tint 
which  tnves  the  disease  lis  popular  name  of  "green  siektiess,"      Syslolic 
murmurs  are  Irequenlly  lieard  over  the  Jiearl  in  the  pulmonary  or  niitral 
region,  and  also  a  venous  hum,  the  "bruit  de  diable,"  in  the  veins  of  the 
neck,    r'alpiiation  is  oceasionally  seen  in  the  jugular  veins.    There  is  a  ten- 
dency to  venous  Utronibosis,  which  most  ollen  occurs  in  the  femoral  veins. 
The  pulse  is  ftill  and  .>^<in.     Occasionally  there  is  some  puftinoss  of  the 
face,  and   tjfleii   (cdfiiia  of  the  ankli'S.     Tin.'  splei'ii   niiiy  be   slifftitly  en- 
larged.    The  urine  raivly  contains  a  slitrhl  trace  of  aUjuiuin,      Gaslric 
ulcer  sometimes  occurs  as  a  complication. 

DiAiiNosis. — The  Hjjv  and  si-x  of  Ihe  palienl.  the  well-nnurished  con- 
dition, the  pearly  sclerotics,  the  color  of  the  skin,  and  Ihe  chanietcr  of 
tJie  blood  form  a  strikhiff  clinical  piciuri'  which  easily  distinguishes  eUo- 
msis  fiTim  other  forms  of  aiiicmia. 

Phou.nosik.— The  prognosis  is  almost  always  good.  The  disease  oflen 
lasts  a  year  ami  relapses  aiv  conimoii.  Chlorosis  is  rarely  fatal,  except 
when  complicated  by  tuberculosis  or  gastric  ulcer. 

Thf.atment. — Then;  ari'  few  thempeiitic  nieasun'S  in  riiediriitc  moK 
sati.sfactoi7  than  Ihe  use  of  iron  in  ihlonwis.  In  inlaiils  the  ii'on  can  be 
given  in  the  form  i>\'  IIk-  saccliaraled  carbonate,  0.12,  0.18,  or  l>.24 
gramme  (2,  ;i,  or  4  grains),  ur  of  the  lartratc  nf  irNu  and  potash.  Lactate 
of  ui.itL  ran  also  hi-  givcu  lo  oldi-r  individuals  in  doses  of  O.OO  to  0.12 
gramme  (1  to  2  grains),  gradually  increased  lo  0.24  to  0.3G  gramme  (4  to 
(i  grains),  three  times  a  day.  Ovoferrin  2  c.c.  (0,5  drarbni)  lo  an  infant  of 
one  year,  is  a  very  unirrilaiing  and  useful  preparation  of  a  true  irmrganic 
iron.  The  administration  of  iron  is  usually  followed  by  a  rapid  inerease  in 
the  number  of  red  cells  to  the  normal  or  even  above  il.  The  h«inoglobin, 
however,  increases  more  slowly.  When  iron  is  not  tolerated,  arsenic  can 
be  given  in  the  form  of  Fowler's  solution.  When  the  iron  causes  con- 
stipation, il  should  be  accompanied  or  followed  with  a  saline  or  with 
some  preparation  of  rhubarb,  A  change  of  scene  is  often  beneScial,  and 
later  an  out-of-door  life  and  moderate  exercise. 


SBCONDABY  AN,^1MIA8. 
Under  the   Lille   of  secondary  anitniia  we  include  aniemia  resulting 
frcm  many  kinds  of  pathological  processes  in  the  body  which  occur  out- 
side of  the  blood-forming  oi^ans. 


THE  BLOOD   IN   I.VFAXtT  AKD   CJIILDHOOD. 

Etiology. — Almost  every  disease  of  any  orgran  in  the  body  may  produce 
ascnondaryanjeifiia.andit  is  of  higli  or  low  grade  according  lo  llie  severity 
of  tlie  disease.  Tliere  are  two  imporlant  factors  in  tlie  process, — namely, 
an  iiisuTTicienl  produclion  of  blood  on  account  of  poor  food  or  poor  assimi- 
lation, and  tlie  increased  destruction  of  blood  as  it  occurs  in  many  wasting 
diseases.  The  anaamia  of  infancy  may  be  either  congenital  or  acquired. 
The  cong'enital  forms  are  inherited  from  delicate  or  anEemic  parents,  or 
from  a  mollier  who  has  suffered  wilh  syphilis,  tuberculosis,  or  malaria 
during  lier  prr'gnancy.  Of  the  acquired  auiemias,  a  comparatively  small 
number  of  caseB  occur  after  ht'inorrliage,  as  in  epistaxis,  liEmophilia, 
purpura,  or  scorbutus.  The  more  frequent  causes  of  auiemia  in  infants 
and  young  children  are  disturbances  of  digestion  and  assiniilalion,  sucli  as 
are  represented  by  inanition  and  chronic  indigestion  resulting  from  im- 
proper quantity  ami  qiialily  of  the  food.  In  bdllle-fed  infants  prolonged 
feeding  on  mudilicalions  wilh  very  low  proteids  is  a  fruitful  cause  of 
ansmia.  An  over-rich  food  may  produce  the  same  clfect  by  the  production 
of  indigestion  artd  snhsequenl  malnulnlion.  Aniemia  may  also  result 
from  chronic  intestinal  afi'cctions,  conslitulional  conditions  resulting  from 
unhygienic  surroundings,  bad  air,  close  confinement,  general  debility, 
rhacliitis,  and  aiso  from  malignajit  disease.  Anollier  cause  is  found  in 
tJie  drain  on  the  albumin  of  tiie  blood  occurring  in  clirnnic  suppuration, 
nephritis,  and  ell'usions,  and  still  another  in  the  toxEeniia  produced 
by  mineral  poisons,  such  as  arsenic  or  lead,  or  by  infectious  diseases, 
such  as  septicEemia,  diplilheria,  scarlet  fever,  syphilis,  malaria,  and  tuber- 
rnlosis. 

Symptoms. — Luzet  divides  the  ansemias  nf  infancy  into  two  classes. — 
those  wilh  splenic  enlargemt-nt  and  those  without,— and  slates  that  the 
first  form  is  more  severe,  and  that  the  blond  in  lliese  cases  contains  a 
larger  number  of  nucleated  red  cells.  This  classification  is  not  a  very 
satisfactory  one,  for  ive  find  very  severe  anremias  without  splenic  enlarge- 
ment, and  also  marked  splenic  hypertrophy  in  many  casi-s  of  mild  anaemia. 
Monti  and  Bei^griin  propose  another  classification,  Avhicb  is  more  salis- 
faclorj'.    They  divide  alt  secondary  aiitemias  into  four  classes : 

(1)  ^^llrl  murmiaK. 

(2)  M'dd  iincnnUis  irilh  frucoryloitls, 

(3)  /"ifvere.  anarm'uix. 

{\)  Sr.ecre  aiiftmias  trtth  leucociftosln. 

In  the  mild  anremias  there  is  a  moderate  diminution  in  the  specific 
gravity  of  Uie  blood,  in  Ihc  luemoglobin,  and  in  the  red  cells,  and  the  latter 
show  practically  no  changes  in  si/.e  and  in  shape.  In  the  severe  anemias 
there  is  a  marked  diminution  in  the  specific  gravity,  lisenioglobin,  and  red 
cells,  and  Ihe  liiller  show  considerable  changes  in  si/.e  and  form  (poikilo- 
cytcs,  noniioblasls,  megaloblasts).     The  difi'erence  between  these  two  types 
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is  one  of  (k-KTCP.    Either  form  may  be  associaled  wilh  leurocytosis.  and  the 
forais  wilh  k-ucooytosis  are  much  more  common  llian  thosi."  wilhout,  and 
are  almost  invariably  the  more  severe.     The  Ipucocytosia   is   often   due 
eilher  to  Ihc  priiiiar>'  cause  of  the  ana-mia  or  to  a  complk-ation,  (lie  com- 
monest  of   which   is  broncho-pneumonia.      In   very   young    infiinls    the 
increase  in  the  leHcocytca  often  consists  of  an  excess  of  lyniphocytos, 
es])ocially  in  Ihc  anfcniias  ilependcnl  upon  chronic  (fastro-intestinal   dis- 
turbances.     Ttiis  is  possibly  due   lo   the  overaction   ci    the    lymphatic 
system  in  Ihsse  conditions.     In  all  but  the  mild  anscmias  witliout  lou- 
cocytosis  the  spleen  maybe  enlarged.     The  number  of  red  cells  varies 
from  normal,  in  the  mild  cases,  to  two  million  in  the  severe,  the  spe- 
cific  Kr"-ivily  from  1056  lo  103-5,  the  hemoglobin  from  eighty  to  lliiriy  per 
cent.,  the  while  count  from  normal  to  sixty  thousand.     In  secondary  ana;- 
mia  (lie  reduction  in  llie  total  amount  of  hjpmoglobin  is  almost  alwavs 
proportionately  greater  than  in  the  corpuscles  (chior-ana-mJa).      In  gen- 
emi.  Ihc  more  severe  the  anemia  the  lower  is  the  specilic  gravity  of  the 
blood,  tlic  greater  is  the  variation  in  size  and  shape  of  the  red  cells  (poi- 
kilocylosis),  and  the  more  numerous  the  nucleated  red  cells.     These  last 
are  much  more  abundant  in  children  than  in  adults  with  a  correspondinjf 
grade  of  ana-mia.     In  these  cases  we  liave  the  familiar  clinicjil  picture  of 
pallor,  soil   muscles,  digestive  disturbance,  fretfulness,  headaches,  insom- 
nia,  fatigue,   and  breathlessness  on  exertion.     Occasionally  epislaiiis   is 
a.ssofialfd  with  the  signs  and  symptonis  of  the  primary  disease.     Htt-inic 
murmurs  are  usually  heard  over  the  heart  and  the  vessels  of  tlie   neck. 
(Edema  is  more  common  in  older  children  than  in  adults. 

Diagnosis. — hi  the  diagnosis  of  titeso  an.-emias  Hie  recognition  of  Ihe 
cause  is  verj'  important.  The  diagnosis  from  the  so-called  primary 
aniemias  is  sometimes  quite  simple,  by  means  of  the  blood  exuminalion, 
especially  in  older  children ;  in  young  children  it  is  oOen  verj'  dillicult,  us 
a  result  of  certain  failors  which  have  ainjady  been  mentioned, — naiuely, 
the  frequency  of  splenic  hypertrophy  in  all  forms  of  anosmia,  the  ease 
wilh  which  a  leucocytosis  is  developed,  the  frequent  occurrence  of  abuti- 
daiit  myelocytes  and  nucleated  n-d  cells,  and  Uie  falnlily  of  all  severo 
antBmias  in  children ;  in  short,  the  exaggeration  of  all  blood  chaiifres  in 
infants  and  young  children. 

Pbogsosis. — The  prognosis  depends  on  the  age.  canse,  and  cnndilion 
of  Ihe  blood.  The  course  of  the  amvmia  ta  usually  several  mntiths. 
Traumatic  cases,  Mhicii  are  rare  in  childhood,  are  the  most  beiiigit,  siric« 
in  llieae  rases  the  blood  is  readily  restored  lo  its  normal  condilimi.  The 
group  of  cases  which  depend  on  toxa-nna  or  a  drain  of  the  albumin  of 
the  blood,  such  as  in  suppuralion,  fever,  or  from  other  causes,  are  diirt- 
cull  to  Ireat.  unless  the  cause  can  be  removed.  The  severe  cases  may 
develop  iido  a  pernicious  anaemia  or  a  leuicajmia,  but  death  occurs  more 
commonly  as  a  result  of  some  complicating  disease  rather  than  of  tlie 
antcmia  itself.    The  prognosis  is  naturally  less  favorable  in  cases  in  which 
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the  hitmoglobin  is  redticod  lo  30  per  cent,  or  less,  and  the  red  colls  to 
half  Iheir  normal  number,  with  marked  poikilocytosis.  The  cases  with 
leucocytosis  are  gravor  Ihaii  tliose  without. 

Treatment. — It  is  of  the  first  importance  to  treat  the  cause,  as,  for  in- 
stance, cases  whieli  an?  secondary  to  inalaria,  syphilis,  or  rliachilis :  or  tn 
remove  the  cause,  if  possible,  in  castas  nl"  inhalation  or  ingestion  of  poisons, 
such  as  arsenic,  impure  air,  or  improper  food.  The  general  treatment  in 
infants  and  young  children  is  usually  far  more  important  than  the  use  of 
linigs.  The  treatment  of  infants  is,  above  all,  prophylactic,  with  liie  object 
of  protecting  them  Ironi  such  unfavorable  influences  as  may  Interfere  with 
their  hcalfli  and  proper  development.  The  question  of  feeding  or  of 
adaptint;  the  food  to  the  cliild's  digestion  is  of  great  importance,  and 
fresh  air,  in  the  countrj'  if  possible,  is  indicated.  The  best  forms  of  iron 
to  be  used  in  tlie  secondary  anii?niias  of  infants  and  young  cliildren  are 
the  sacctiarated  carbonate  and  the  tartrate  of  iron  and  potash.  At  times 
arsenic  in  the  form  of  Fowler's  solution  can  be  used. 

The  foll<i\ving  case  of  secondary  anssniia,  occurred  in  a  child  sufTer- 
ing  from  rhachitis  with  splenic  eulan,'eiuent,  and  is  represented  in  Fig. 
84,  page  325: 

The  child  was  three   years  did   and  fairly  wet)  nourished.      11  had,  however,  en* 

larged  epiphyses,  a  rliachilir  rosary,  a  squiirn.  rhachilic  head,  Hiid  m.irked  iMiwini;  of  the 
legs.  On  pliysiral  exaini nation  there  was  no  indiratlon  of  enlarircnieitt  of  Ihe  liver  or 
glaiids.  The  spleen  v,is  very  tnui'li  enl.ir^ed.  lis  oullltie  slinwiui;  the  nulch  aa  indi- 
cated ill  hlack.      The  blood  examination  |tave  Iht;  rollowitiK  rvsuU  : 

Red  torpusclra 2,080,260 

Hicniiiglnbiri S6  per  cenL 

Whiip  torpusdei 13,000 

There  were  poikilocytosis  and  a  marked  pallor  i>(  the  corpuscles.      (Wentworlh.) 

The  following  is  a  case  of  secondary  aiifemia  occurring  in  connection 
witli  congenital  syphilis  with  enlarged  spleen,  and  is  represented  in  Fifc', 
120,  page  628 : 

Thi!  infant  was  Ihree  months  old.  and  was  nursed  hy  ils  mi>1h(.T.  II  was  heiillhj' 
n(  liirth.  itlid  remained  so  umIII  three  months  old,  when  il  sh'iweil  marked  syphilitic 
sympli'ms,  ivhich  later  heciimo  very  chjiraclerislii:.  11  was  faiily  well  nourished.  The 
skill  w:is  rif  the  waxeii  pallor  cha  rue  I  eristic  of  the  higher  grndes  ol'  )n^ve  nlia^mia. 
Theri!  was  a  nioderate  enlaryemenl  of  Ihe  liver,  which,  on  piilpalion,  was  found  lo  he 
liurd  and  snmrwhal  lender.  The  inguinul  lymph- nodes  wrre  $li;L-hlly  enhir^d.  The 
poat-auriil  lympluhoiles  were  enlarged.  The  spleen  was  much  enhrged.  and  extended 
frorii  Ihe  Htlli  rill  Ui  Ihe  lefl  inguinal  region.  It  Inid  a  peiuliar  tongue-^hapi'd  outline, 
nnd  w.is  hard  l>ul  not  lender.  There  were  no  oilier  glandular  enlargt-menla.  An  ex- 
amination of  Ihe  blood  gave  Ihe  following  result : 

Xov,  17.  Not.  ». 

lied  ...rpiiM-lw 8.as7,000  3.800,000 

Hmiiupjiiliin <7  per t«ni,  45  percent 

Wliite  c.irpmcl« 20,000  20,000 

ThEre  was  onaidemhle  viiri.ilion  in  Ihe  siw  of  Ihe  rwl  blond •rorpnseles,  which  were 
pale  nnd  showed  u  moderate  de^^reo  of  pnikilucytusiB  i  there  were  ulso  some  niicrocflea 
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and   iiie^:i]ai!)tle)'.      The  tnonunucleiLr  elements  p  red  nm  inn  ted.     The  eosiriophilrs  «>>i« 
nol  niimerous.      {Wentworih.) 

THE  LYMPH-NODES. 

Pathologiral  conditions  of  Uitf  lyuiph-injdfs  may  bi*  pniiiarj'  or  s<>f:on(l- 
Bry.  The/^Wmrtry/crnw  are  reprt'scriled  bir  simple  iiitlarniitalirii>.<:  nf  thv 
lyniph-iiodps  {iiimplf  (u-nte  itiienitix),  caused  by  liic  toion  bacillus  and  oOiiT 
micro-organisiiis  from  the  monlli  and  jrastro-ciitcric  trart.  Among  Uifso 
or^msms  the  tiibert:le  bacillus  liohls  an  i^sjiecially  proniiiient  place. 

The  Ki-cwiilary  ffimiM  are  due  tu  tiibiTctilosis.  syphilis,  and  anaemia,  and 
have  been  considered  under  these  liiseasrs. 


SIMPLE    ACUTE   ADENTTIS. 

Etiolouy, — Tlie  jilace  of  iiivasiun  ol'  Ihe  inrecliun  which  piT>ducps 
simple  acute  adenitis  is  eilher  Uie  skhi  or  the  mucous  membranes,  the 
bacteria  or  their  toxines  reaching  the  nodes  by  means  of  the  lyniphalics. 

The  cirrk-nl  nodes  may  be  infected  fnini  a  number  of  souries,  sitrh  as 
irritation  or  lesions  of  the  scalp,  the  cars,  t^yes,  nose,  liiroal,  gniiis,  ur 
teelh. 

The  hronchkil  iiwli's  may  be  infecled  from  the  traclioa,  bronchi,  utul 
lung  tissue,  such  as  in  bronchitis  and  in  pneumonia. 

The  vieaenterie  nwJea  may  be  involved  in  tlie  course  of  ttie  various 
infections  of  Ihe  intestines. 

Axiltnry  aikniiin  may  result  from  lesions  of  the  arm,  such  as  are  pro- 
duced by  vaccmafion;  and  in  a  like  maxiwer  inguinal  adenUi«  may  follon* 
lesions  of  tlie  foot  and  leg  or  infectious  condilions  of  the  genitals. 

Acute  adenilis  is  also  a  frequent  complication  of  tlie  acute  infectious 
diseases,  especially  scarlet  fever,  measles,  and  diphtheria. 

Infection  and  enlai^ement  of  the  superficial  nodes  demand  special 
consideration,  as  they  are  of  frequent  occurrence  and  are  easily  dirlecled. 
Infection  of  the  deeper  nodes  had  best  be  described  in  connection  with 
the  oi^ans  with  which  they  are  especially  connecled,  as  their  clinical 
recojfnilion  is  so  oltcn  impossible.  Thus,  when  there  is  an  acute  infec- 
tion of  tlie  bronchial  or  mesenteric  nodes,  general  symptoms  of  cough 
and  diurrhnea  are  usually  referred  to  the  lunjr  or  intestine,  unless,  as  may 
occur  in  extrenie  cases,  distinct  symptoms  of  pressure  in  the  timrox  or 
palpable  tumors  in  the  abdomen  are  preseiil. 

Pathological  Akatomv. — The  alfected  nodes  show  a  condition  of  acute 
congestion  and  hyperplasia,  but  do  not  become  cheesy,  except  when  the 
infection  is  Inbcrcular.  The  process  may  end  in  suppuration  or  resolu- 
tion, according  to  the  severity  of  the  infection.  Suppuration  is  especially 
frequent  in  infants  and  in  young  children,  and  the  pus  usually  begins  in 
llie  second  or  third  week  from  the  onset  of  Ihe  morbid  process. 

Periglandular  cellulitis  is  common  when  the  infection  is  acute  and 
severe. 
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Stmptoms. — ^Tliere  is  very  little  or  no  constitutional  disturbance  in 
non-supjuirativp  adenitis.  The  nodes  are  enlarged,  liard,  and  lender,  and 
if  periadenitis  is  present,  immovable.  Lymphangitis  and  fever  may  be 
present.     The  swelling  usually  subsides  slowly  afler  a  few  months. 

In  tlie  suppurative  cases  there  may  be  quite  severe  general  as  well  as 
local  disturbance,  with  fever  and  chills.  The  nodes,  if  opened,  usually 
heal  quickly  and  completely. 

DiAi;Nns[s. — The  dia^osiR  nf  simple  acute  adenitis  nf  llie  superficial 
lyuipli-nndes  is  no!  dilliciilt,  if  same  local  ctihdilimi  I'aii  he  found  to  ac- 
count fur  it.  The  differenlial  diagnusis  from  luhcrcular  adenitis  is  de- 
scribed under  lubercular  lymph-nodes,  on  page  385, 

Theatment. — The  lirst  (effort  in  undertaking  the  treatment  of  IUl'hg 
cases  should  be  to  seelt  for  and  remove  the  peripheral  source  of  irritation 
which  exists  in  most  eases.  Decayed  teeth  should  be  extracted,  eczema 
of  the  scalp  should  be  treated,  and  in  all  cases  as  much  as  possible  should 
be  done  In  diminish  any  irritation  in  the  area  of  surface  drained  by  the 
cervical  lymphatics.  During  the  active  stage  of  cervical  adenitis  it  is 
bettor  not  to  make  any  application  to  the  glands,  but  to  treat  any  general 
disturbances,  such  as  ajia-nua  or  debility,  which  may  bo  present. 

If  the  glands  suppurate,  they  should  be  freely  opened,  when  the  pus 
has  jjointed,  and  be  treated  with  antiseptics.  If  there  is  much  broken- 
down  tissue,  the  abscess  cavity  should  he  curelted. 


SIMPLE    CHRONIC    AUENITia. 

In  cases  of  simple  rhronie  adeoilis  Ihe  enlargmienl  of  the  nodes  is 
due  to  a  simple  hyperpliisia.  Bolli  the  supertldal  and  deep  nodes  may 
be  affected,  but  for  Ihe  same  reason  staled  in  speaking  of  acute  adenitis, 
the  all'ections  of  tlie  superficial  nodes  only  will  be  spoken  of  here. 

Chronic  adenitis  is  nnich  less  common  than  acute  adenitis,  and  rarely 
occurs  except  iti  irifanls  and  young  children.  II  usually  occurs  as  a  re- 
sult of  several  attacks  of  acute  inflammations  or  of  chronic  all'ections  of 
the  skin  or  mucous  membranes.  The  nodes  are  usually  more  uniformly 
enlarged,  but  tiie  swelling  is  not  so  great  as  in  either  the  acute  or  tuber- 
cular forms.  There  is  no  constitutional  disturbance  referable  to  the  nodi'S 
themselves.  The  course  is  slow,  and  may  extend  over  a  period  of  niontlis 
or  years.  Then'  may  be  an  associated  hyperlrophy  of  lymphoid  tissue 
elsewhere,  as  in  that  of  the  tonsils  and  in  adenoids. 

Diagnosis. — Frum  Tvhei-cuUir  Adenitis. — Simple  clironic  adenitis  is 
most  frequently  confounded  with  tuberculosis.  The  chief  points  in  the 
difl'erential  fliagnosis  nrf  fotnid  in  H.s  usual  nccun^ence  in  very  young  chil- 
dren at  an  age  when  glandular  tuberculosis  is  uncommon,  in  Ihe  evidence 
of  a  primary  cause  to  which  the  chronic  adenitis  Is  secondary,  in  the  iib- 
seiice  of  lasi-aliiin,  suppui-alion,  and  periadenitis,  and,  tinally,  in  the 
theater  ilitluence  of  geuenil  tonic  treatment. 

From  IlQiigkin\  Die&ttn: — Simple  elirouic  adenitis  is  distinguished  less 
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easily  frtiiii  Hodtjkm's  disease,  biil  in  Ihe  latter  tlie  fnlaiyement  of  the 
nodes  is  grealei-  and  more  gi'iuTiilly  distribuiod.  the  secondary  aiui^iiiiii  is 
more  prtiiinuiii;ed,  and  the  ilisoase  is  of  rare  ot*urrence  as  compared  with 
chronic  adenilis. 

From  Si/jilii/ifir  AdifiiUiji. — Tlie  absence  of  other  signs  ol'  late  syphilis, 
such  as  are  described  on  page  -529,  und  llie  negative  rtsults  i>f  anU-syphi- 
litie  treatment  make  the  exclusion  of  syphilitic  adenitis  comparatively 
easy. 

From  JV'cw  Orotdha. — New  growths  jirc  usually  to  iie  disliuguisb'-W  Hy 
their  greater  size  and  by  Ur'  absence 
of  an  excjling  cause,  more  |Hisitively 
by  the  micrnscopif  examination  of  a 
portion  of  the  node  excised  for  llic 
purpose  of  diagnosis, 

Tmeatment. — tn  the  treatment  uf 
simple  chronic  adenitis,  the  primary 
exciting  cause  should  be  removed  if 
possible.  Local  applications  should 
be  avoided,  and  general  tonic  tri'at- 
meiit  instiluted  by  means  of  cod-hver 
oil,  Fowler's  solution,  the  iodide  of 
iron,  good  food,  and  out-of-door  life. 
If  these  nifasurt'S  foil,  the  Ireatnieiil 
becomes  surgical. 

Fig.  186  represents  a  case  of 
chronic  cervical  adenilis  in  which  the 
cervical  lymph-nodes  were  enlarged  to 

such  an  extent  that  they  had  become  a  delbrmity.     Nothing  else  abnormal 
nor  any  symptom  of  tuberculosis  was  discovered  al)out  the  child. 

DISEASES   OF   THE  THYROID  GLAND. 

The  I'lmclion  of  the  thyroid  gland  is  not  delinilely  known,  but  it  b 
generally  believed  lo  secrete  certain  nutritive  or  antitoxic  substances 
which  are  necessary  for  normal  metabolLsni.  Disturbance  in  tin'  func- 
tion of  the  gland,  resulting  either  in  hypersecretion  or  diminished  secnj- 
lion,  gives  rise  to  (iiilerent  types  of  symptoms.  Such  disturbances  may 
be  produced  by  simple  hyperjemia,  hypertrophy,  atrophy,  now  growths,  or 
as  a  result  of  excision  of  Ihe  gland. 

GOITRE  (Bronchocele). 
Enlai^emenl  of  the  thyroid  gland  is  commonly  called  goitre.  True 
goitre  consists  in  Ihe  enlargement  of  tlie  old  and  in  tlie  formation  nf  new 
alveoli,  in  the  cells  of  wiiich  a  greater  or  less  amount  of  rolUiiil  degenera- 
tion takes  place.  The  colloid  abnormalities  of  goitre  are  rarely  present 
in  children  (Iteit),  in  whom  the  thyroid  enlaiyement  seems  lo  be  little 
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more  than  a  fontimiation  of  the  natural  growlli  and  a  Inie  hyperlrophy 
or  an  exfussivt  lU-vi'lopmenl  of  normal  tissue.  Usually  the  enlai^enjont 
of  tlie  gland  is  the  only  symptom.  Infants  have  been  bom  with  an  en- 
laiTjcd  thjToid. 

The  disease  is  endemic  in  Switzerland,  in  certain  parts  of  France  and 
Italy,  and  in  Michigan.  The  enlaiigement  maybe  purely  vascular  (hyprr- 
ieniia  of  Ihc  thyroid),  parenctiymatous,  or  cystic.  In  places  in  which  the 
disease  is  endemic  the  cause  in  many  cases  seems  to  be  due  to  the 
drinkinf-'-waler.  II  has  a  certain  rclalion  to  Ihe  cunRenital  form  of  myxce- 
dema,  i»r  crelinisiii,  the  nature  of  which  has  not  been  fidly  determined. 
A  woman  with  goitre  may,  on  removal  lo  a  ])lace  in  which  the  disease  is 
endeiFiic,  t;ive  birth  lo  a  cretin.  Although  a  simple  y;oitrc  generally  gives 
rise  to  no  symptoiiis  other  ttian  those  of  pressure,  symptoms  of  myx- 
tedema  may  develop.  The  inference  is  that  this  complication  is  due  to 
the  inlerference  with  the  funclion  of  the  gland,  as  a  result  of  which  its 
secretions  are  either  diminished  or  entirely  checked.  When  myxa-dema 
does  not  develop,  as  it  does  not  in  the  majority  of  cases  of  goitre,  we 
may  account  for  the  fad  on  the  supposition  that  the  eidargemejit  of  the 
gland  has  not  affected  its  function  as  a  secreting  organ. 

EyperEemia  of  the  Thjnroid. — 
lielwecn  tlie  ages  o!'  twelve  and  fifteen 
yeai-s  in  girls,  about  at  the  time  of 
piihi'Hy,  an  active  hypencniia  of  the 
rich  vasiular  tissue  of  the  thyroid  oc- 
curs, leading  al  limes  to  a  consider- 
able and  rapid  eidargement  of  the 
gland,  .\nipmia,  especially  chlorosis, 
pal|iitiilion,  accelended  pulse,  and 
various  nervous  symptoms  are  nol 
nncorrnnon  at  this  same  period,  and 
when  noted  in  connection  with  Ihe 
liypeni'nna  and  eidaryement  of  Ihe 
thyroid  itjay  give  rise  to  the  belief 
that  Ihe  condition  is  Uie  bc^'inning  of 
Ihe  much  more  serious  disease  ex- 
oplilliahiiic  goitre.  This  enlargement 
of  the  thyroid  does  not  usually  j)ersisl, 
however,  Ihe  disease  generally  subsiding  under  appropriate  treatment  of 
Ihe  amvmiu  ami  galvtunndion  of  Uie  thyroid,  and  the  diagnosis  is  readily 
made. 

Fig.  187  represents  one  of  these  physiological  disturbances  in  Ihe 
thyroi<l  dm-  In  an  aclive  hyjiencmia.  • 


UypETiGtaJk  ci|  tJip  lliynilil  i^IhikI. 
l;l  yrnn  uia. 


I'l'iiialv. 


Tlic  uirl.  IhirtKen  yrurs  utd,  wns  first  iiulicHit  lu  liitve  n  «welliii)r  iiT  Iht-  IliyniiJ  i;liinil 
twg  ur  Uiri-ir  weeks  Muk  coming  uni]er  oUervation.     The  swelling  wns  ul  Hint  time 
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becuming  mor«   [iromiiietil.     The  catamenk  had  not  apppared.      The   girl    was   well 
anil  strong,  but  was  more  fretful  and  capricious  thnii  seemeil  consJstvDl  wiUi  lier  usual 

tern  pern  men  I.    The  tumor  Wiis  elnslic.  did  mil  flurlunt';,  and  wns  neither  red  ntir  lender. 

MYXCEDEMA. 
Mj'xoedema   is   a   constitutional   airection,  generally   associated    with 
atrophy  of  the  thyroid  gland,  and  characterized  clinically  by  a   thickened 
and  dry  condition  of  Ihi-  skin  and  siibciitantx>us  tissues,    and    later   by 
menial  failure. 

The  symptoms aiv  supposed  to  l>e  ittiisod  by  a  diininislied  nr  tntjil  lark 
of  seiTfliori  of  the  Ihyroiil  pland  dtlc  to  ils  alropl.ii'  i'ori<litInii  (ti//,ifrea). 
Tlie  disease  may  be  i-viii/fiiilat  or  av<jniriil.  Argnired  iiiyxiedeiiia  is  seen 
most  commonly  in  adults,  and  will  not  be  espeLially  described.  OpemHre 
myxfetlemtt,  or  cticlirxio  Kfrinniprirn,  is  a  condition  closely  resembling  ac- 
quired myxcedenia  of  adults,  and  follows  Ihe  removal  of  Ihe  thjToid  gland 
by  operation.  The  form  of  mjTtCEdema  which  is  especially  related  to  in- 
fants and  children  is  that  which  is  known  as  'Tetinism,  or  congenital 
myxtt'dema. 

CretiniBin  (eongevilai  myxtetifma). — Two  classes  of  cases  are  recog- 
nized :  one,  kno«'n  as  endemic  creiinium,  represenfed  by  the  cretins  of 
Sftitzerland,  Italy,  France,  of  the  great  lakes  (Michigan)  of  America,  uid 
of  other  places;  and  a  second  class,  known  as  upornilif  crf/inMrn,  repre- 
sented by  individual  cases  which  may  be  met  with  anywhere. 

PATHOLOGtcAL  Ahatomv,— Tlicrt'  may  be  a  congenital  absence  of  the 
thyroid  gland,  or  atrophy  may  occur,  as  after  one  of  Ihe  spi-cific  infectious 
diseases. 

The  head  in  sporadic  cretinism  is  nsually  brachyrephnlic, — that  is,  it  is 
contracted  in  ils  antern-posterior  diameter.  Virchow  was  the  first  to  observe 
in  these  cases  a  premature  ossillcation  of  the  spheno-basilar  bone.  The 
sphenoid  and  basi-occipital  bones  should  remain  separate  until  about  the 
fifteenth  year,  and  their  early  ossification  explains,  according  to  Virchow, 
the  changes  which  take  place  in  the  form  of  the  cretin  skull  and  face. 
Occasionally  the  tliyroid  gland  in  a  cretin  is  enlarged,  as  in  a  simple 
goitre,  but  ils  function  is  absent,  as  shown  by  the  symptoms  characteristic 
of  atliyrea. 

There  are  certain  characi  ens  lies  of  the  bones  in  cretins,  consisting  of 
an  enormous  overtrrowth  of  cartilage,  an  arrest  of  growth  at  Ihe  distal 
ends  of  the  bones,  and  a  premature  ossification  of  the  shall.  Fig.  7(t,  II., 
page  316,  represents  a  section  of  the  tibia  of  a  sporadic  cretin  child.  It 
is  distinguished  anatomically  by  an  almost  entire  absence  of  the  zone  of 
proliferation  (Whitney). 

Stsptoms. — In  sporadic  cretinism  tlie  symptoms  of  Ihe  disease  usually 
develop  in  the  first  year  of  life,  sometimes  not  until  the  second  nr  Ihu^l 
year  or  even  later.  The  body  is  dwarfed.  The  anterior  fonlanelle  re- 
mains open  untQ  the  eighth  or  tenth  year.  The  face  is  full,  stolid,  and 
expressionless.    The  nose  is  broad  and  flat;  the  eyes  are  small,  wide 
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apart  and  half  closed  by  the  swollen  lids.  The  mouUi  is  open,  the  lips 
are  thick,  and  the  lon(,'ue  protrudes.  The  cheeks  are  swollen  and  bloated. 
The  hair  is  coarse  and  straight,  and  usually  li^dit-colored.  The  teeth  are 
rough,  irregular,  and  liable  to  early  decay.  The  voice  is  rough  and  harsh. 
Spinal  curvatnre  is  apt  to  be  present,  and  is  much  more  likely  to  be  in  the 
nature  of  a  lordosis  than  of  a  kyphosis.  The  exlreiiitties  are  short  and 
stunted,  and  the  hands  and  feet  are  pudgy.  Normally  at  birth  the  legs 
are  about  43  per  cent,  of  the  total  height,  and  at  four  or  five  years  about 
60  per  cent.  In  cretins  this  percentage  is  lessened  to  between  35  and 
40  per  cent,  of  the  total  length.  The  skin  is  everj'where  dry,  thick,  and 
bloated,  and  does  not  pit  on  pressure.     Perspiration  is  scanty.    The 

FiQ.  188. 


Sjicimdlf  erctiiiism  iii  an  iiilaxit  10  moiitli*  old    lenninntlug  in  Biiddcn  dealh. 


muscles  arc  weak  and  llabby,  and  Uie  motions  slow  and  clumsy.  The 
neck  is  short  and  thick,  and  the  abdomen  large  and  pendulous.  Fatly 
tumors  are  not  infrequently  to  be  found  in  the  supra-clavicular  regions. 
The  genitals  are  small  and  undeveloped.  Habitual  constipation  is  com- 
mon. The  temperature  is  frequently  subnormal.  The  lemperament  of 
[■retins  is  placid,  and  their  expression  stupid  or  even  idiotic.  Their  mental 
and  jihysical  development  is  very  backward  ;  they  learn  to  talk  late  or  not 
at  all. 

^H  DiAUNosis. — The  appearance  of  a  cretin  is  so  characteristic  that  a  diag- 

^^     nosis  is  rarely  difllcult.     Facial  or  early  and  severe  rhachifis  may  give  rise 
I  to  marked  deformities  suggestive  of  cretinism,  but  do  not  show  the  other 

I  physical  signs  and  the  mental  symptoms. 
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Treatment. — The  recognized  specific  treatment  of  all  forms  of  myxo&- 
dema  is  tlic  administration  of  preparations  of  the  lliyroid  gland.  TIic 
success  of  this  mclhod  is  one  of  the  most  brilliant  triumphs  of  modern 
experimental  medicine.  The  results  of  treatment  for  several  uiorittis  are 
remarkable,  as  (he  entire  appearance  of  the  cliild  is  changed.  Tlio  Itiick- 
oning  of  tlie  skin  disappears,  the  idiolic  expression  is  losi,  and  the  growlli 
and  development  of  both  body  and  mind  progress  rapidly.  A  largo  num- 
ber of  cases  have  been  reported  illnstraUng  llie  elfccts  of  the  thyroid  trt-al- 
nient.  The  question  whether  lliu  improvement  will  continue  indefinitely 
and  go  on  to  complete  and  permanent  re'covery  is  one  for  the  future  to 
decide. 

The  dried  powdered  gland  or  the  glycerin  extract  are  the  moat  ronve- 
nient  means  of  administration. 

The  dried  thyroid  extract  may  be  given  in  tablet  form  in  doses  of  0.03 
to  0.06  gramme  (h  to  1  grain)  three  times  daily.     Unpleasant  effecis  from 

the  treatment  are  rare.  A  decided  rise 
in  the  lemperafure  indicales  that  Uie 
use  of  the  thyroid  extract  should  lie 
suspended  for  a  time.  The  earlier  the 
Ireafmcnt  is  begun  the  better  are  the 
resulfs  obtained.  When  the  normal 
I  ondilion  of  the  body  has  been  restored 
by  the  use  of  fairiy  lai^e  doses  of  Iho 
lliyroid  exlracl,  it  will  be  necessary  In 
continue  the  Irealmeiit  indelinilely  willi 
doses  small  enough  to  malnlain  Ihe 
equilibrium  of  the  metabolism  of  "the 
biidy.  It  shoulil  be  remendiered  lliat 
these  children  are  especially  susceptible 
[o  cold,  and  should  be  kept  in  an  cvi-n 
temperaUire  or  taken  lo  a  warm  clinmtc 
dnriug  the  winter. 

Fig.   189  represents  a  ease  of  spo- 
radic cretinism. 

Ttip  rhilJ  wiia  a  nirl.  flvi-aiiil  a  lialf  ypiir" 
iilrl.  HLTparonls  W'li-  hfullliy  Aiiierii-iuis,  iiol 
l.liimi  rdiilinns,  ami  did  iiul  tinve  goiire,  Slie 
w.\s  born  aflcr  a  severe  l.ih'ir ;  it  waa  u  lii-ul 
presenlalion.  and  no  jnstrtiiiiFiila  wi^rc  iisrd, 
N(ithlii|f  especiiilly  alinorriiiil  wus  noticed  ulioul 
her  until  Itie  twcinh  motilh,  wli''n  shi-  did 
nol  i^eem  so  bright  as  is  iib^iitil  at  tliiil  nge. 
When  four  year!  old  she  wns  brought  ii  the  hospital.  Slie  cmlil  mit  epi-uk.  and  Iii-r 
menial  mndilion  was  muth  enfeebled.  She  could  scarcely  sUind,  and  lonki'd  us  though 
she  were  about  one  and  a  liidf  years  old.  She  had  never  had  any  eonvulsimia,  hut  UaJ 
olwiiys  hitd  incoii  title  lice  of  urine  and  of  fiBces.      When  seen  a  yeiir  latrr  she  ujipiMKd 


Myxtedema.    Fcumle,  i'^  ieart  old. 


THK  DUCTLESri  GLAXDS  IN  INFANCY   .UD   CHILDHOOD. 


919 


to  be  in  good  genwal  mndilioti,  bul  her  musdea  were  liirge  nnd  flabby,  and  she  hiid  not 
improvfid  meiilaJly.  The  cMrtiimlerprife  of  hiT  head  wa^  4li.05  toi.  (18J  inrhi's).  The 
measurPinont  from  Ihe  occiput  to  Ihe  root  of  the  nose  wiia  34.4  cm.  (I3J  iiichef),  and 
across  Ihe  head  from  exlfmal  mPiifus  to  eslerrial  menlujj  2'J.3  cm.  (llj  inches). 
Tlie  circumference  <if  the  thorax  was  40.3  cni,  (tSJ  inches).  Thcru  were  no  irregulari- 
ties about  her  bend.  The  forchewd  (vas  overiiangint',  and  this  was  rend'jred  more  strik- 
ing an  account  of  Ibe  sunken  bridge  of  the  nose.  The  lips  were  tliick,  and  the  (ongue, 
wliicli  seemed  enlarged,  wiis  protruded  heliveen  them.  The  hearing  was  said  to  be  good, 
Hiiil  the  siglit  was  good.  She  had  been  nhle  to  sit  alone  sini-e  she  was  one  year  old,  but 
could  stand  only  wilh  su[j|»irt,  and  could  not  wu!k.  She  wiis  bow-legged,  and  the  bones 
were  somewhitt  enlarged  aliont  the  epiphyses.  The  bands  and  feet  were  large  and 
putty,  hul  did  not  pit.  The  feel  were  bright  red,  the  hands  less  so.  The  trunk  was 
slout  and  thick  ;  Ihe  spine  was  straight ;  Ihi^  lungs  and  hcarl  were  normal,  and  nothing 
abnormal  could  be  delected  about  ttie  abdomen  except  an  umbilical  hernia.  The  ten- 
don reflexes  wen-  normal.  Sensation  was  normal.  The  thyroid  gland  could  not  be 
felt.  The  leelh  were  good.  There  was  a  general  condilion  of  intiltralion  of  the  skin 
like  niyxii'dcma.  Hebetude  was  marked.  The  Iroalrafnt  of  lliis  child  was  with  an  ei- 
trndniade  from  Ihe  tliyroid  gland  of  a  sheep,  0.00  c.c,  (1  minim)  of  the  thyroid  extract 
being  given  three  limes  daily,  which  was 

gradually  increased  1    minim  every  two  p,Q_  j90_ 

days  iinl<-s3  the  rectal  temperature  rose 
above  37.7"  C.  100°  F,).  There  wna  a 
slight  imjirovement  of  the  symptoms  be- 
fore the  child  left  the  hospital,  but  her  ^^^^^^^^r  ~~'~  '^^^■r 
parents  did  not  return  wilh  her  to  report 
the  subsei[uent  progress  of  Ibe  disease. 

Fig,  190  rcpresenls  a  case  of 
sporadic  crt'Liiilsm  -which  occurred 
in  the  praclice  of  Northnip,  of  New 
Yorli,  who  describes  it  as  ruJlows: 

"  The  parents  of  the  diild  were 
healthy  Americana  from  Western  Penn- 
sylvania, and  tlicy  were  not  consanguine- 
ous. The  father  was  rnrly-live  years  old  ; 
the  mother  was  Ihirly-nirio  years  of  age, 
had  had  several  iniscarriasea  and  four 
healthy  children,  two  of  whom  had  died 
ot  some  acute  disease.  This  little  girl, 
who  is  now  nine  years  old.  is  the  fifth 
child.  The  mother  llrst  noti<-ed  lliat  the 
child  could  not  eil  up  when  it  was  nine 
months  old,  that  it  prai-lically  ceased  to 
grow,  and  now  iil  nini-  years  it  is  men- 
Lilly  no  older  than  il  was  at  nine  months, 
and  physically  it  has  merely  thickened. 

The  first  impression  one  gcla  on  looking  al  Ihe  child  is  thai  it  is  an  idiot,  lb  hands  are 
large  and  broad.  Its  color  is  peculiarly  sallow.  Tb«  hair  is  thin,  long,  dry,  and  with- 
out lustre.  ThL-  eyeliruws  are  presi-nl,  and  are  not  remarkable  in  any  way.  She  liaa 
Ihe  chiiraclerislic  ilall>!ning  of  the  bridge  of  the  nose,  difhise  awidling  of  Un-  under  lid 
and  puffine-'is  of  llie  Upper  lid,  utid  pendulous  cheeks.     She  has  thick,  palo  lips,  wilh  a 


Usicoleinii.  F«tn»le,  B  jenra  old.  sligluinipfovo- 
iDcut,  Bllci  cigbt7  dAyi'  tcoUineDt  wiUi  LbTtold 
eitiacC 
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proliiding  tongue,  which  is  awollpn  und  pale.  The  lips  and  tongue  Itnve  n  tradeDtf 
to  drjnesa.  Tbere  are  fourteen  teelh  ;  hII  of  Ih^'in  me  of  the  first  eeL  Thiwe  in  tlw 
upper  row  an;  iTculcii,  unii  iippcEir  only  nt  Iho  Imllumof  a  eerii's  of  utcera  in  the  upiifj 
gums.  The  lower  tedh  on;  in  nearly  llic  s.ime  condition,  oiid  llie  ^ufiis  are  eiippura- 
ting.  An  olTeiisive  odor  is  always  present  in  the  Bioiitli,  Tlia  arms,  legs,  rent,  and 
hands  are  nniinlii rally  thiik.  The  ahdomen  is  prominent,  and  there  in,  as  is  scrn,  an 
umbilical  hiTnia.  The  hmid  which  is  rentint;  on  its  mothcr'g  black  gkivi?  eliows  lli« 
dry.  wriiikind  condilion  so  rh-inictrrislic  of  myxci'dpma.  Perspirjilioti  is  absent.  The 
skin  is  piilt'.  nnd  hiis  a  pei-uliar  mntlU'd  iippt'iinuirp.  The  boIps  of  the  fed  and  tbr 
pAlma  of  Ihe  hatida  are  dry.  There  is  iiiiirkt-d  lordosis.  Tlie  Burrii-e  of  (he  chili] 
does  nolsufH^est  the  fvelliig  of  o'llenia,  nor  dues  it  pit.  The  ffi-ling  is  that  ofpiininrss 
and  llnhhinrsa.  The  cliilU  cannot  sil  alone.  U  ciin,  however,  elnnd  wbeu  nai-e  bal- 
anced and  allowed  lo  grasp  some  lixi^  object.  The  supradavicuhir  *  juiii'  of  tissue  so 
commonly  found  in  tht's«  cases  is  present.  The  thyroid  gland  seems  lo  be  pri>sent,  and 
is  possibly  enlarged.  Hebetude  is  shown  to  a  marked  degree,  and  the  detavM  crre- 
hration  is  very  evident,  although  the  child  never  speaks  except  lo  say,  with  inBuite 
slownes?,  'da — da," 

"The  reclal  temperalure  four  days  before  treatment  was  l)e^un  was   8C.4"  C. 
(97.5"  F.)  in  Ihe  morning,  and  37.5  C.  {99. S"  F.)  in  the  evening.     The   child  was 
treated  wilh  the  thyroid  extnicl  prepared  so  that  each  drafhm  represented  one  Ibrroid 
gland  of  a  yearlhig.     Of  this  preparaliun  0.06  c.c.  (I  minim)  was  given  thri-e  (iinea  « 
day  until  Ihe  fourth  da.y,  when  the  lemiHTilure  ro*e  above  37. 7°  C.  (IIIO  F.).  and  the 
treatment  was  slopped  for  a  day.      Al  this  time  the  appetite  had   improved,  am)  the 
breath  was  not  so  offensive.    Two  days  later  llie  Irealmenlwas  begun  again,  anj  on  Ihe 
eighth  day  the  tongue  was  found  to  be  coniiideruldy  smaller.    During  llie  nvxt  wt^t^k  Ihe 
temperalure    remained    under   37.7°   C,    (100°    F,).      It   Ihcn    rose    above    37,7=   C 
(100°F,),  and  the  treatment  was  susiM-ndcd.    TheHrst  looth.  arnnine,  wasculut  this  tim*. 
The  largest  dose  which  wtis  given  diirini?  the  Irciitmfiil  was  0.24  c.r.  {i  minims)  thn>e 
times  H  day.    The  child  was  IreiiledeiKhly  ihiyw  in  this  way.      The  inipron'uii;nl  wiis  vorr 
slight,  but  the  founli'nani'c  was  brighler,  the  (ontrue  became  much  smaller,  -lud  thn  skin 
less  dry.     She  lust  somewluit  in  weight  while  utider  IrralmenL     The  rnnstipnlion,  which 
v/aa  marked  when  the  treatment  was  begun,  disappeared,  and  abc  wis  willint;  to  tnke  a 
much  greater  vuripty  of  fnod." 


'rin-  next  i:as>'  rr-prpseiils  oin- of  sporailii:  crftiiiisiii  whirli  rjuni'  uiirifr 
tlic  observation  of  Osier,  of  Baltimore,  wlicii  sliu  was  I'uur  joui's  old. 

The  parents  were  heatlhy,  and  there  whs  no  hereditary  taint  on  either  ^ide  nI  Ihe 
family,  none  of  whom  had  had  goitre.  Shi-  was  the  set'ond  child  ;  tlie  labor  was  eusy, 
and  she  Ihrove  well.  She  had  never  had  any  disea^ics.  Molhing  especial  wiis  uolicml 
almiil  l!»'  child  until  its  second  year,  when  it  w«s  oliserved  thai  she  di'l  not  attempt  to 
walk  or  talk,  and  that  she  seemed  unnalnniUy  ipiiet  and  dull,  iyhe  did  not  cut  hf-r  first 
l?elh  until  sliL-  was  Iwo  years  old.  In  her  third  year  her  skin  became  very  pak  and 
waxy,  and  her  fuiw  and  limlx)  seemed  pulTy  and  i^wollen.  She  had  di'vebipcd  wry 
little  menliilly.  and  could  say  only  one  or  two  words.  The  other  syniploms  indica- 
tive of  a  disturhanee  of  ihe  function  of  the  thyroid  gland  graihially  appeared,  such  its 
the  myx'edumuloua  condition  •■(  Ihe  Bubculan''ous  tissues  and  Ihe  development  of 
the  supraclavicular  pad.  The  thyroid  gland  could  not  be  felt.  The  examination  of  the 
blooi!  showed  a  moderate  increase  of  leucocytes  and  some  irregularity  in  Ihe  eixn  of  the 
erythrocytes.  When  thret  and  a  half  yeurs  old  she  was  75  era.  (29|  inches)  lull,  nnd 
her  head  measured  ii2.3  cm.  (20i  inches).  She  had  been  under  trealmeni  witli  tonic« 
for  a  year,  and  was  reported  to  late  more  notice  and  to  look  more  inlt-UigenL  Sh" 
was  then  treated  willi  Ihe  thyroid  exlntct,  and  improved  markedly  in  both  her  menfail 
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and   her   physical   uomliljun.     The    longue,   which  liad  been    thick   uiiil    protruding, 
rapidly  iipcamc  smaller,  and  she  began  lo  walk  iind  talk. 

EXOPHTHALMIC  GOITRE. 

Exophthalmic  goilre  or,ca.siiiiiaily,  but  rdrely,  occurs  in  childhood,  in- 
dependeiil  of  Ihc  physiological  diBturbaiice  which  has  been  described 
under  hypenemia  of  the  thjToid  jjland  on  pagi^  915. 

ETioLo<iV. — According  to  Sachs,  heredity  plays  a  much  more  imporlant 
part  ill  children  in  the  production  of  the  disease  than  the  emotional  ex- 
citement, fright,  cardiac  disease,  and  severe  constitutional  disorders  which 
so  frequently  underlie  the  condition  in  adults.  Epilepsy,  chorea,  and 
chronic  alcoholism  in  the  parents  predispose  to  the  development  of  (he 
disease  in  chitdR'n. 

I  Exophthalmic  goitre  is  considered  by  some  writers  to  be  due  to  a 
pure  neurosis,  by  olhers  to  central  lesicms  in  the  medulla  oblongala.  The 
more  recent  views  attribute  il  to  hypersecretion  of  the  thyroid  gland,  to 
which  the  name  hyperthi/rta  is  given,  as  opposed  to  the  aikffrea  of  myxiE- 
dema,  in  which  the  symptoms  are  supposed  to  Iw  due  to  deficient  secre- 
tion. 

SvMProMs. — In  some  eases  ttie  onset  is  acute,  in  others  subacute  or 
chronic,  and  is  charactivrized  by  the  cardinal  symptoms  of  tachycardia, 
exophthalmo.s,  nniscular  Ireuioi's,  enlargement  of  the  thyroid,  and  by 
general  symptoms  of  aniemia,  indigestion  with  a  special  tendency  to  pro- 
fuse diarrlnta.  slight  fever,  loss  of  weight,  and  many  other  symptoms  of  a 
neurasthenic  character. 

Tiu-hiiiiinVm. — ^Tlie  pulse-rate  is  increased  to  90,  100,  120,  or  even 
200  per  minute,  the  rale  being  increased  in  states  of  excitement  and  low- 
ered when  mental  and  physical  resi  is  enforced.  Tliere  is  no  endenci- of 
an  organic  lesion  'n\  llie  heart.  All  the  arteries  tlirougliout  Hie  hody 
pulsate  witli  unusual  distinct nes.s.  Owing  to  Uie  hicreased  blood- tension, 
Iii'iniirrlia4.'es  may  occur  fnmi  Ihe  nose,  stonjai-li,  or  iiiteslincs.  Upon 
palpation  of  the  goitre  a  distinct  tlirill  inay  be  felt. 

ExopJdhihiion. — ^The  protrusion  of  the  eyeball  is  not  accompanied  by 
disturbance  In  vision.  Limitation  of  the  field  uf  vision  with  ulceration 
of  the  cornea  from  want  of  protection  of  the  lids  may  occur,  Graefe's 
symptom,  a  failure  of  the  upper  Hd  to  follow  promptly  a  downward  move- 
ment of  the  bulb.  Sli-llwag's  symptoms  of  a  dilated  palpebral  li.ssure,  and 
Moebiua's  symptom  of  defective  convergence  of  the  axes  of  Ihe  two  eyes 
are  signs  to  be  noted  in  connection  with  the  exophthalmos,  but  are  not 
always  present, 

JViyrwV  Enlat'ijemeiil. — The  thyroid  is  almost  always  enlarged,  but  the 
increased  size  may  follow  rather  than  precede  the  oUier  cardinal  symp- 
toms. The  enlargement  is  usually  bilateral  and  symmetrical,  the  tissues 
are  vascular,  hypeiplastic,  and  may  show  libniious  degeneration. 

MuM'nlar  7'rriiinrK. — The  muscular  tri'inors  are  usually  rhythmical,  and 
at  the  rate  of  about  cighl  to  tlie  second. 
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Throbbing  of  tlie  blood-vessels  and  Tree  perspiration  are  unpleasant 
symploiijs,  aiiiliiin  to  llic  discomfort  and  nen'ousnt-ss  of  Iho  patient.  In- 
tense pipiHL'ntjition  nf  llie  siiin,  ffseniblinp  Addison's  disease,  may  rarely 
occur,  nr  .'ireas  of  If  ncodtTina,  or  of  urticaria.  Very  rarely  niyxoedema  lias 
dtiVflopt'd  towtirds  the  end  of  tlie  disease.  Marked  diminution  in  Uic 
electrical  rcsistiime  is  present,  ami  may  be  due  to  ilie  profuse  sweatii^. 
(ilyrosuriu  and  albuminuria  mv  ocea^ional  coinplicafions. 

l)iA<iNosis. — 'I'lie  diaijimsis  is  niadt?  by  the  recognition  of  the  cardinitl 
symptunis.  Pliysiiili^ical  hypeneniia  of  the  thyroid  al  puberty  should 
not  be  diagnoslicahil  as  I'xophlhalmjc  goitre, 

I 'tioijNosis. — The  cunrse  is  generally  chronic  and  of  several  years' 
duration.  Some  cases  recover,  but  if  the  disease  is  once  we!l  developed  it 
is  apt  to  lie  prnloMKeil,  death  oHen  ensuing  from  some  intercurrent  affection. 

TuEATMKNT. — Ab.soliile  rest  in  bed,  avoidance  of  all  exeiteinenf.  and 
can-ful  rpgulation  of  tlie  diet  are  essential.  Digitalis  and  slrophanthus  are 
somelinies  wseful,  (!ood  results  have  been  reported  from  tlie  use  of 
belladonna  and  of  atmpine.  The  galvanic  curn'nt  is  also  recommended. 
The  thyroid  extract  has  proved  of  no  value  in  these  cases.  'When  Uie 
gland  is  so  large  as  to  cause  symptorn.s  of  pressure,  partial  extirpation  is 
to  be  considered.  The  operation  has  been  done  in  adulls  with  good 
results  in  a  certain  nutnlwr  of  cases. 

Uecenlly  subcutaneous  injeclion  of  Ihyroideitomized  goat  lynipli  has 
been  tried,  and  in  some  cases  with  success.  We  have  had  one  such  case 
in  our  own  practice. 

AOUTE    THYROIDITIS. 

Acute  inllaniniatiiiii  of  lln-  thyroid  is  not  very  common,  but  may 
occur  frorji  a  variety  fif  causes.  It  may  result  in  the  formation  of 
abscesses  of  various  sizes  or  in  the  produclion  of  new  connective  tissue. 
Acute  thyroiditis  is  rarely  primarj'.  being  commonly  a  metastatic  affeetion 
occurring  in  llie  cimrse  of  some  febrile  disorder.  It  has  been  nolici-rl 
among  children  as  a  coniplication  of  measles,  typhoid  fever,  diptdlieria, 
and  parotitis,  and  the  process  in  a  majority  of  these  recorded  cases,  in- 
stead of  relrngrading  spojitaneoiisly  as  it  did  in  olliors,  caused  an  inllam- 
inatory  condiliini  in  which  abscL-ss-formation  occurred.  On  opening  the 
abscesses  the  pus  was  found  to  contain  numerous  niicrococcL 

SvMKroM.s. — The  syni|)lonis  of  acule  thyroiditis  are  swelling,  redness, 
and  leriderne-ss  of  tJie  gland.  Symptoms  of  pressure,  such  as  dyspmva. 
lioarseness,  painful  deglutition,  and  neuralgic  pains,  are  sometimes  present 
with  fever  and  general  malaise.  The  duration  of  the  disease  Is  from  two 
to  three  weeks, 

Tbeatmest. — The  treatment  is  essentially  expectant,  but  some  previ- 
ously iidnictable  cases  seem  to  have  been  benellted  by  the  applicalion  of 
iodine.  The  patient  should  be  carefully  watclied,  and,  if  there  are  indi- 
calions  lliaL  suppuration  has  taken  place,  an  incision  should  be  made  at 
once,  as  recovery  then  usually  occurs  quite  ipiickly.  | 
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TOMORS    OF    THE    THYROID    OLAKD. 

Mali^iant  growths  are  exlri'iiiely  rare  in  the  thyroiii.  (jiiiiunata  have 
been  fuund  in  a  certairi  niiniher  of  cases  of  congenital  syphilis  and  miliary 
tubercles  in  connection  witli  general  miliary  tuberculosis. 


DISEASES  OF  THE  THYMUS  GLAND. 

The  thymus  frlaiid  may  persist  aller  the  sixleeiith,  and  ev(Mi  afler  the 
twentieth  year,  without  especial  patliolo^cal  significance, 

A  considerable  number  of  cases  of  what  is  termed  Ihyinir  ludhmit  lias 
been  reported. 

In  this  condition  inl'aiils  and  young  children,  many  of  whoiTi  wfre 
supposed  to  be  heallhy,  have  had  severe  and  often  rapidly  fatal  allacks 
of  dyspnoea,  which  at  the  autopsy  have  been  found  to  be  dependent  upon 
great  enlargement  of  the  thymus  gland.  Death  in  these  cases  is  supposed 
to  have  been  due  to  pressure  of  the  gland  upon  the  trachea,  upon  the 
great  vessels,  or  upon  the  pneumogastric  nerve,  causing  spasm  of  the 
glottis.     Many  of  these  cases  have  occurred  in  children  with  rhachitis. 

Minute  iiinlliple  hemorrhtir/en  are  not  infrequently  found  in  the  thymus 
gland  in  new-buni  iirfaiils  who  have  dk'd  {)f  asphyxia. 

I'rimarj'  iiijl'mimation  of  (Jie  thymus  gland  has  been  reported,  but  is 
extremely  rare. 

Miiifipic  (ifcswiswa  of  the  thymus  gland  have  been  reported  by  Dubois 
in  a  number  of  cases  of  congenital  syphilis.  Chiari  believes  that  these 
supposed  abscesses  were  necrolic  areas  or  cysts.      Oumuuitit  an?  raiv. 

TiibiTciilosis  is  rare,  but  when  it  occurs  11  Ls  usually  cilher  one  of  the 
lesions  of  a  general  miliary  tubennilosis  or  il  is  secomlar-y  In  a  luben-ular 
pneumonia.  The  gland  niay  be  enlarged,  but  nu'ely,  in  Imhimiti,  mmiru'i, 
cuntvr,  and  myo-lipuiiin. 

Acconling  lo  Reich,  llie  al)^olute  dulness  of  the  Ihymus.  :is  di-leniiined 
by  light  percussiun,  is  irregularly  triangular  in  outline,  the  hii.se  being 
made  by  tlie  line  connecting  the  two  stemo-clavicular  arlicnlations,  the 
blunt  apex  situated  at  the  level  of  the  second  rib  or  slighlly  below  it,  and 
Ihe  sides  a  lillle  beyOnd  the  edges  of  the  sternum.  The  larger  half  of 
this  triangle  of  dulness  usually  falls  to  the  lell  side.  When  the  limits  of 
dulness,  as  given  above,  vary  by  one  or  more  centiiLLelres,  or  obscunr 
llie  [julnionary  resonance  between  the  upper  line  of  cardiac  iliilness  and 
the  lower  lateral  linuts  of  thymus  dulness,  an  enlargement  of  Ihe  thymus 
is  probatile.  The  thymus  dulness  is  present  until  Ihe  end  of  ttie  (idli 
year,  aller  wluch  it  is  inconstant. 

Diagnosis. — The  diagnosis  of  diseases  of  the  thymus  gland  is  very  difll- 
cult  and  generally  impossible.  Symptoms  of  dyspncea  and  pn-ssiire  upon 
the  pneuinogaslric  nerve,  without  any  other  appreciable  cati.se.  associated 
with  an  enlargemeid  of  Ihe  ai'ea  of  thymus  dulness  as  just  described, 
render  the  diagnosis  nf  some  affection  of  the  thymus  probable.     Reich 
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states  that  swollen  lymph-nodes  in  the  anterior  mediastinum  do  not  cause 
dulness,  but  that  cheesy  lymph-nodes  do. 

Treatment, — There  is  no  treatment  other  than  the  control  of  symp- 
toms by  appropriate  moans. 


DISEASES  OF  THE  ADRENAL  GLANDS. 
Hemorrhayca  into  the  adrenal  glands  are  not  uncommon,  and  are  espe- 
ciaily  hkely  to  occur  in  the  new-bom.     Cancer  has  been  found  in  rare 
cases.     Neither  uf  ttiese  conditions  is  of  clinical  importance. 

ADDISON'S  DiaWABB. 

Etiology. — Addison's  disease  is  even  more  rare  in  ctiildren  than  in 
adults,  only  about  twenty  cases  having  t>een  reirorted.  The  cause  of  tlie 
disease  is  stil!  an  open  question.  The  same  symptoms  occur  when  differ- 
ent patholo^ral  conditions  are  present.  The  adrenal  glands  are  supposed 
to  furnish  an  internal  secretion  which  is  necessary  for  normal  metabo- 
lism, and  a  loss  of  this  serretion  is  considered  by  some  writers  to  give 
rise;  to  Hie  symptoms,  while  others  believe  that  the  disease  is  dependent 
upon  changes  in  the  ganglia  of  the  sympathefie  nervons  system  of  the 
abdomen. 

Pathological  Anatomy. — The  pigmenlatiun  varies  from  a  light  yellow 
to  a  deep  bronze.  It  is  usually  diffuse,  and  is  most  intense  on  the  exposed 
parts  of  the  budy,such  as  the  head  and  hands,  and  in  the  flexures,  around 
the  nipples  and  about  the  genifats.  The  mucous  membranes  of  the  mouth 
and  vagina  are  likewise  pignicnled,  but  the  palms  and  soles  remain  free  for 
a  long  tune.     Small  areas  of  Icucoderma  may  appear, 

SvMrroMH. — The  onset  is  usually  insidions.  Progressive  Joss  in 
strength,  with  symptoms  of  secondary  anicmia  entirety  out  of  proportion 
to  the  degree  nf  anremia  present,  and  a  characteristic  discoloration  of  the 
skin  are  the  conspicuous  syinpfoins  of  the  disease. 

Vomiliiig  anil  dian-lura  are  especially  common  when  the  disease  occurs 
in  children.  iNcrvous  symptoms  are  sometimes  marked,  and  are  of  the 
same  iliuracter  as  those  we  see  in  cases  of  severe  secondary  anaemia. 
The  blood,  however,  shows  only  a  slight  degree  of  amemia.  There  is  no 
emaciation  except  hi  the  later  stages. 

The  course  of  tiic  disease  is  progressive,  with  occasional  remissions, 
the  dui-ation  varji'ig  from  a  few  months  to  on*-  or  two  years.  Death 
occurs  from  exhaustion  or  from  the  development  of  an  iiiteR-urrent  affec- 
tion, M'hich  may  appear  as  some  form  of  tubercular  disease  in  other  parts 
of  the  body. 

Oil  autopsy  the  adrenal  glands  are  frequently  found  to  be  tubercu- 
lar, but  may  present  no  changes. 

DiAONOiiLS. — In  the  dii:^no.sis  of  Addison's  disease  ulher  causes  of  pig- 
mentalion  of  the  skin  must  be  excluded,  such  as  may  arise  from  arsenic, 
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lead,  nitrate  of  silver,  paiudism,  and  abdominal  growths.  The  tuberculin 
test  is  often  of  value  as  an  aid  in  f  he  diagnosis  when  the  cause  is  due  to 
tuberculosis  of  the  adrenal  glands. 

Procsosis. — The  disease  is  nearly  always  fatal.  A  few  recoveries 
have  been  reported. 

Treatment. — The  adrenal  glands  of  the  sheep  have  of  late  been  used 
frequently  in  the  treatment,  and  in  a  few  cases  with  improvement  in  the 
symptoms.  The  remedy  is  worthy  of  a  trial,  but  the  results  are  usually 
verj'  disappointing.  The  glands  may  be  given  raw  or  slightly  cooked,  in 
the  form  of  a  glycerin  -extract,  or  as  a  dry  extract  in  tablets.  From  one- 
half  to  one  gland  may  be  given  daily,  or  one-grain  doses  of  the  dried 
extract  three  times  a  day.  General  treatment  and  measures  directed  to 
the  control  of  the  symptoms  are  indicated. 


DIVISION  XVI. 

DISEASES    OF   THE    NERVOUS   SYSTEM. 


We  are  much  more  likely  to  meet  witli  nervous  phenomena  of  the 
most  diverse  varieties  in  children  than  in  adults.  In  like  manner  we 
meet  ivith  the  most  widely  differing  clinical  symptoms.  Symptoms  which 
if  occurring  in  adults  would  be  significant  of  serious  lesions  of  the  nei^ 
Yous  system  may  arise  in  children  from  simple  reilex  conditions  which 
only  simulate  and  dn  not  represent  actual  disease. 

Children  are  much  more  apt  to  become  unconscious,  to  have  convulsive 
attacks,  and  to  show  disturbance  of  the  functions  of  iTuporlant  nervous 
centres  from  reflex  irrifation,  than  are  adults.  The  whole  cerebro-spinal 
sy.slem  in  infancy  and  early  childhood  is  so  impressionable,  so  excitable, 
and  so  hypersensitive  to  even  sligtit  grades  of  irritation,  that  symptoms 
of  a  nervous  type,  whether  primary  or  secondary,  dominate  all  others. 

Reflex  phenomena  are  so  much  more  numerous  than  those  which 
arise  from  organic  lesions,  and  are  so  irregular  iti  their  manifestations, 
that,  from  a  di^niostie  point  of  view,  they  are  most  important.  They 
also  enter  into  all  disturbances  of  the  Tier\ous  system,  whether  functional 
or  oiyanii',  to  such  a  degree  that  what  we  have  learned  concerning  cere~ 
bral  localization  in  the  adult  becomes  of  much  less  value  in  the  young 
subject. 

The  reader  is  referred  to  especial  works  on  the  nervous  diseases  of 
children  for  the  details  of  examination  and  cerebral  localization,  and  we  can 
recommend  particularly  the  "  Aervous  Diseases  of  Children,"  by  Sachs. 

Instability  and  irrilability  of  the  nervous  system,  both  peripheral  and 
central,  are  characteristic  of  the  early  periods  of  development,  making 
cerlain  ner^'ous  diseases  of  children  peculiar  to  them  as  compared  with 
adults.  Many  weeks  are  required  before  the  peripheral  nerves  have  ac- 
quired their  complete  function,  and  the  brain  and  spinal  cord  do  not 
attain  their  full  development  for  months  and  years.  A  simple  he^htened 
temporalure  or  increase  of  vascular  pressure  in  the  brain  and  cord  may 
rause  such  irritation  of  the  nervous  centres  tJiat  the  most  varied  symp- 
toms, such  as  delirium,  somnolence,  and  twitching,  may  arise.  On  the 
other  hand,  serious  nervous  disturbances  may  in  childhood  follow  the 
acute  infectious  diseases,  and  again  there  may  be  a  complete  arrest  of 
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developnieiiL  of  tlio  teiilRjl  ni>rvoiifi  system,  whitli  may  hi-  lctii|«jniry  or 
l>ennaiieiil. 

As  slated  by  .Sat:hs,  I'hildhood  is  exenipl  only  rniin  tin-  disi-uaes  due 
lo  senile  deteriondion  from  degeneration  and  sclerosis  of  Hie  brain  and 
spinal  cord,  and  is  reialively  free  from  llioso  dm'  to  loxii  ageids,  sucli  as 
alcohol,  metallic  poisons,  and  acquired  syphilis;  Ihe  uirecls,  however,  of 
such  diseases  in  the  parents  are  shown  by  inheritanfe  in  Uie  children. 


CONVULSIONS.  -  ECLAMPSIA  INFANTUM. 
Atlarks  nf  motor  disliirbaiife  represonltil   by  conlinnoiis  npidity   i>r 
contradiuns  nf  nne  or  more  (innips  of  muscles,  laslinp  for  a   varialile 
lime  and   usually  accumjianied   by  uncdusriousiii'ss.  arc   dcsi^'nated  ron- 
vulsiuns.     A  convulsion  is  a  symptom  and  nol  a  disease. 

Oonvnlsions  may  be  divided,  as  fo  llieir  type,  inio  (1)  rlimlr  and  (2) 
tonic;  as  to  llieir  form,  inIo  (1 )  yi'inrtf/  luid  [2)  jitii-ti<il ;  aiid  as  lu  Ihe 
seat  of  irrilation  whicli  causes  them,  into  (1 )  ceiUrni  and  (2)  jteriplmral. 

The  clonie  ponvulsion  is  an  active  spasmodic  coiifractiou  of  the  mus- 
cles followed  by  immediate  relaxation.  The  convidsions  of  epile|)sy  iire 
itluslrative  of  this  type, 

Tlie  tnnw  convulsion  is  a  more  or  Ipss  coutinm-il  spasniodii'  ri(ridi(y  of 
Ihe  muscles.     Tliis  lype  is  seen  in  tetanus  nennatorum. 

The  seat  of  irrilalion  which  produces  Ihe  convulsion  is  very  varied. 
It  may  be  n  lesion  of  the  centnil  nen-ons  syslpm  or  of  Ihe  perii)lieml 
iieH'es ;  in  the  former  case  Ihe  convulsions  an-  spoken  of  as  ccninil^  in 
Ihe  latter  Ihey  are  termed  r'jlt:i:  Convulsions  are  much  nitire  a\A  to 
occur  in  infancy  than  in  later  childhood  and  in  adult  life,  probably  be- 
cause the  power  of  inhibition  is  not  developed  in  llie  former,  and  ihe  child 
is,  Uierefore,  rendered  susceptible  lo  eclamptic  atlacks  from  the  most  varied 
causes.  !n  Ihe  resulting  mental  condilion  we,  Iherefore,  find  an  analogy 
between  infanlile  convulsions  and  hyslcria  in  Ilie  adnll.  We,  Ihere- 
fore, not  only  meet  wilh  convulsive  atlacks  more  frequently  in  very  early 
life,  but,  as  a  rule,  we  are  led  to  look  upon  these  convulsive  atlncks  as  of 
much  less  huporl  than  in  the  older  subject.  The  reason  fur  this  is  that 
the  causes  of  reflex  convulsions  in  infancy  are  ininuiu-rabli',  ami.  as  a 
rule,  do  nol  n-sult  seriously,  while  in  older  children  and  in  aduHs  con- 
vulsions are  ainjosi  always  representative  of  some  serious  lenlnil  lesion. 
Convulsions  are  so  eonunon  in  infamy  that  they  jiavi-  been  cumpareij  lo 
the  chill  whjcli  occurs  in  Mh^  initial  stage  of  many  dbeases  arising  in 
adults.  The  various  acute  diseases  acconqianied  by  high  teiniieralnn-. 
such  as  pneumonia  and  the  exantliernata.  :u-e  very  ciinimoniy  jireceded 
by  a  convidsion,  and  a  chill  is  raj-e  under  these  conditions  in  infancy. 
We  must,  however,  nol.  be  misled  by  Ihe  frequency  and  comparatively 
benign  cliaractei;  of  convulsions  in  infancy  ami  by  Llie  rule  that  tlu-y  lire 
not  fatal.  The  convulsions  of  infancy  may  iv-pp'Serit  just  as  serious  con- 
ditions as  they  do  in  later  life,  and  are  to  he  looked  upon  as  a  gmve 
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symptom  until  we  can  be  sure,  by  elmiinaliiig  serious  oi^gnnic  lesions  as 
a  cause,  llial  we  are  dealing-  wilh  one  of  Uio  roiiimon  and  mild  forms  of 
[his  plurnoinennn.  Tlie  convulsion  dims  nol  in  ilsilf  show  us  whether 
it  is  tin-  ivault  of  serious  or  uC  buiiign  disease,  ajid  llie  convulsions  which 
occur  from  some  ot^nic  lesion,  such  as  cerebro-spinal  meningitis,  oiay 
differ  in  no  way  from  those  Avhich  arise  from  some  simple  cause,  such  as 
indigestible  food. 

Genehai.  Svmptoiis. — W('  ai-e  freiiueiiUy  called  to  sec  infants  in  LDnv*ul- 
sions  when-  Ihc  iiirivnlsion  is  lln-  first  and  oidy  inuriifesliilion  of  Ihe  dis- 
ease.    A  Her  a  few  si^fiisof  iiiieiisiiifUti  tin-  iiifimt  suddenly  bccoriK-s  rij-'id 
for  a  second  or  Iwn,  makes  ii  smuid  us  lliou^li  tliokin(j.  the  eyt-s  turn  uj)- 
ward  and  become  llxtd,  llicrc  may  be  sli^abismiis,  the  skin  becomes  some- 
what cyanotic,  and  then  llie  convnlslvc  irjovcineids  begin.     The  eyelids 
open  and  shut ;   llie  face  and  usually  llie  head  are  drawn  to  nrie  side  ;  the 
fingers  are  clinched,  and  the  arms  and  logs  move  up  and  down.     The 
back  may  at  times  be  somewhat  arched  and  the  head   retnicled.     The 
infant  is  apt  to  foam  at  Ihe  mouth  to  a  grt^ater  or  less  extent ;  it  is  jierfwlly 
unconscious,  and  the  breathing  soon  becomes  stertorous.     These  symp- 
toms, after  lasting  for  two  or  three  minutes,  ai-e  followed  by  compleli-  re- 
laxation, an  apparent  state  of  coma,  and  sleep.     The  child  on  awakenitig 
may  be  l)ripld  and  well,  or  the  convulsion  may  nmir  and  continue  for  a 
much  longer  time,  as  in  oni;  of  my  cases,  in  which  an  infant  had  fifty-two 
convulsions  in  twenty-four  hours  and  yet  recovered.    There  may  be  iri- 
volunlary  discharges  of  urine  and  fieces. 

The  convulsive  movements  may  affect  the  entire  body  and  limbs, 
including  [lie  face,  or  tliey  may  atlect  only  cerljun  groups  of  muscles. 
Thus.  Ihey  may  be  localized,  as  in  one  limb,  or  lliey  may  he  unilateral 
or  bilateral. 

Convulsions  of  Central  Origio — The  most  important,  on  accouid  of 
their  serious  nature,  are  llio.se  convulsions  wiiich  arc  of  central  origin. 
Convulsions  of  this  nature  may  occur  in  any  disease  which  is  represented 
by  a  high  temperature,  such  as  insolation,  meningilis,  the  exanthemata, 
pneumonia,  or  olher  diseases.  In  lliese  cases  the  lonvulsions  are  pro- 
duced either  by  Ihe  action  of  the  high  temperature  on  (he  motor  centres 
of  the  brain,  or  by  the  direct  action  of  the  special  toxic  agcul  which  is 
producing  (he  disease.  These  convidsions,  as  a  rule,  are  gi-ncral.  and  are 
produced  by  the  diffuse  action  of  the  poison.  In  (his  class  of  cases  il  is 
probsible  thai  (here  is  an  extremely  hyjiertemic  condition  uf  the  blood- 
vessels of  the  central  nervous  system.  The  ccmvulsions  may  also,  in 
contradislinclion  to  the  supposed  theory  of  ac[ivc  hypenrmia  of  Ihe  blood- 
vessels and  the  high  temperalure,  be  produced  by  vascular  stasis  and  h 
normal  or  subnormal  temperature.  This  form  may  occur  in  llie  course 
of  periussie  or  i<(  cardial'  disease.  Again,  central  cou\iilsions  are  suj»- 
posed  to  be  caused  by  an  amemic  condition  of  the  blood-vessels  of  Uic 
brain,  such  as  may  arise  from  loss  of  blood  or  from  exhausting  diarrhueo. 
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Suili  fnxic  ayfiiU  us  are  represeiilcd  by  Jriigs  ul"  variuiis  kinds,  as  bi;lla- 
donna.  lead,  and  otiier  poisons  giving  rise  lo  oillier  acute  or  chronic 
poisoning,  may  produce  jjciiLTal  ilonic  convulsions.  Mental  disturbance, 
sudi  ;ts  suddeTi  fn^hl.  lias  also  boen  known  to  ppudiine  a  convulsive 
altack.  In  all  liiese  classes  ofeasfs  tlie  convulsions  may  be  parlial  and 
clonic  instead  of  geni-ral,  allhough,  as  a  rule,  tliey  are  general,  o\viri|^  to 
tlie  diffuse  character  of  ttie  irrilalioii.  In  aildilion  to  these  coavnisions 
which  arise  from  a  difluse  cause  art>  otlicrs  in  wliicli  a  local  lesion  having 
occurred  in  the  brain  from  morbid  growths,  embolism,  (hrombosis,  hem- 
orrhas,'e,  or  any  other  cause,  a  disorganiz-ation  of  a  porlion  of  the  brain 
has  resulted.  As  these  lesions  are  generally  focal  in  their  distribution, 
the  convulsions  are  apt  to  be  localized  and  hemiplegfc  in  character  as  in 
cerebral  paralysis. 

A  number  of  diseases  can  by  ttieir  direct  elFeels,  irrespective  of  (he 
teni|)erature  which  accompanies  them,  produce  convulsions.  Thus,  con- 
vulsions occur  not  uncommonly  in  the  course  of  nephritis,  in  which  they 
are  usually  called  urtemtc,  in  intestinal  aulointo-vicalion,  malaria,  and  in 
other  diseases.  Direct  pressure  from  tumors  of  the  brain  or  from  hydro- 
cephalus may  in  like  manner  cause  convnlsions  of  eitlier  a  localized  or  a 
general  form.     Finally,  we  may  have  llu'Se  nervous  e\|tlosion3  in  epilepsy. 

It  will  be  well  lo  remember  that  this  entire  class  of  central  convulsions 
emanates  from  the  brain  ;  and  also  that  when  the  convulsions  are  unilat- 
eral or  localized  we  should  suspect  a  central  rather  than  a  periplieral 
origin. 

OoDTulsioDS  of  Peripheral  or  Reflex  Origin, — The  other  class  of 
convulsions  spoken  of  as  of  peripheral  origin,  and  which  are  called  rfdex, 
have  so  many  ciiuses  that  it  would  scarcely  be  advisable  to  atlenipl  to 
enumerate  tliem  all.  Convulsions  of  this  class  may  arise  from  almost 
any  source  in  infants  whose  nervous  system  is  so  easily  irritated  that  the 
slightest  cause  may  produce  a  nervous  explosion.  The  disease  which 
most  commonly  gives  rise  to  convulsions  of  the  reflex  form  is  rhachitis, 
Rhacliilic  children  seem  to  be  predisposed  to  s|)asmodic  attacks  of  all 
kinds,  and  a  general  clonic  convulsion  in  children  wilh  rluichilis  corre- 
sponds lo  the  spasmodic  contractions  in  the  larynx  which  occur  in  rliachitis, 
and  which  is  spoken  of  as  laryngospasmus. 

There  is  no  special  lesion,  in  eormeclion  wilh  the  rliachitis,  which 
necessarily  gives  rise  to  convulsions,  but  all  the  tissues  in  this  disease  are 
especially  sensitive  to  caus?s  which  may  produce  rellcx  explosions.  It  is 
possible  (hat  as  a  result  of  the  dislurbed  metabolism,  (oxins  arc  formed 
which  by  autouitoxication  j^ve  rise  lo  the  convulsions. 

The  most  common  cause  of  rellex  convulsions  in  infants  is  improper 
food.  Convulsions  from  lids  cause  arise  not  only  when  manifestly  indi- 
geslible  articles  are  given  to  young  cliildren,  but  ovmi  in  infants  who  are 
being  fed  from  the  breasl.  In  the  early  days  and  weeks  of  life,  before  the 
breast  has  acquired  its  normal  fimctions  connected  with  Ihe  elaboration  of 
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miik  in  which  the  solids  are  in  proper  proportion  lo  each  other  and  to  the 
water,  it  is  not  uncommon  for  the  infant  to  have  convulsions  produced 
by  a  disturbance  of  the  mammary  function.     In  cases  of  tin's  kind  it  is 
usually  found  that  the  percentage  of  the  proteids  iahigh,  and  that  the  con- 
vulsions will  continue  until  this  high  percentage  lias  been  lessened,  if  tlie 
infant  is  allowed  to  continue  to  nurse.     Whether  the  leetli  of  themselves 
during  their  development  are  a  soun-e  of  sullicienl  irritation  to  produoe 
convulsions  has  been  questioned  by  many  observers.     It  is,  however,  evi- 
dent that  diuing  the  different  periods  of  dentition  reflex  convulsions  are 
more  apt  (o  occur  than  when  a  toolh  is  not  disturbing  the  infani's  m-rvoiis 
system.     In  addition  to  the  convulsions  arising  fniin  improper  food  in  the 
stomach  during  the  dental  period,  foreign  bodies  in  the  inlesline,  whellier 
in  the  shape  of  food  or  in  that  of  inlesthial  parasites,  may  cause  reflex 
convulsions.     Foreign  bodies  in  the  nose  and  in  the  ear  have  been  known 
to  produce  convulsions,  as  has  also  an  inflamed  hmsil  in  the  initial  stage 
of  a  tbilirular  tonsillitis.     Hot  baths  are  so  oflen  given  In  infants  when 
they  are  in  convulsions  thai  they  should  be  spoken  of  as  a  source  of  con- 
vulsions, for  they  have  been  known  to  produce  this  resnll  when  t-are  has 
not  been  taken  to  lest  the  temperature  of  the  bath  before  the  infant  is  put 
into  it.     Mental  disturbances,  such  as  arise  from  fright  and  other  causes, 
are  also  etiological  factors  in  rellcx  convulsions. 

pBOGNosis  IN  C''ON\TLsioNs, — The  pri^iosls  in  infantile  convulsions 
varies  with  the  especial  cause.  On  recovering  from  the  attack  [be  infant 
may  show  signs  of  some  serious  central  lesion,  such  as  paralysis,  or  may 
be  left  apparently  perfectly  well.  A  single  convulsion  followed  by  per- 
fect recovepj'  is  of  slight  consequence,  but  when  llie  convulsive  attacks 
recur  frequently  and  last  longer  than  in  the  attacks  which  have  jiisl 
been  mentioned,  Ihe  prognosis  becomes  more  grave.  Even  though  no 
central  lesion  be  present,  continued  convulsions  may,  by  the  shock  to 
the  infant's  vitality,  Qnally  cause  death  from  exhaustion ;  or  deatti  may 
occur  rn)m  spasm  of  the  glottis.  Numerous  convulsions,  however,  do 
not  necessarily  lead  to  a  fatal  issue.  We  must,  therefore,  irrespective  of 
the  cause  or  the  apparent  result  of  a  convulsion,  always  look  upon  it  as 
a  grave  symptom  and  endeavor  lo  prevent  its  recurrence. 

Treatment.— When  summoned  to  treat  an  infant  who  is  in  con- 
vulsions, we  should  first  see  that  the  balh,  in  wliich  we  usually  find 
that  il  has  been  immersed,  is  not  too  hot,  and  should  order  the  infant  to 
be  taken  out  of  the  bath  before  il  becomes  conscious,  or  it  may  be  so 
frightened  as  to  excite  again  the  reflex  spasm.  The  thorax  should  be 
quickly  examined  for  pulmonary  and  cardiac  lesions,  and  inquiries  should 
be  made  as  to  the  history  of  the  case,  with  special  reference  to  the  infant's 
diet.  The  temperature  should  be  taken,  and  the  fontanelle  be  examined 
for  bulging  as  an  indication  of  increased  intracranial  pressure,  and  for 
depression  as  evidence  of  lowered  ^Htalily. 

Hadng  obtained  this  information,  we  can  eliminate  a  number  of  causes 
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for  the  attack,  such  as  the  onset  of  one  of  the  exanthemata  if  the  tempera- 
lure  Is  normal,  and  reflex  convulsions  from  food  or  from  foreign  bodies 
in  the  nose  or  the  ear.  If  the  convulsions  arise  from  exhaustion,  stimu- 
lants should  bo  given  at  once,  and  If  the  convulsions  continue,  the  gen- 
eral treatment  which  is  adapted  for  all  fonns  of  convulsions  is  indicated. 
The  treatment  should  be  directed  to  the  especial  cause  of  the  convulsion, 
if  any  ran  be  detennined.  As,  however,  it  is  oflon  impossible  when  the 
convulsion  is  present  to  determine  whether  it  is  of  central  or  of  periph- 
eral origin,  it  becomes  necessary  to  endeavor  to  control  Ihe  altack  at  once 
by  general  Irealmenl.  For  lliis  purpose  the  inhalalion  of  ellier  in  small 
amounts,  and  (lie  emptying  of  the  bowels  by  means  of  eneniata,  are  in- 
dicated. When  the  convulsions  are  of  a  very  severe  type,  continuing 
with  perhaps  irdermissions  of  only  a  few  niinules,  and  the  Infant's  life  is 
evidently  in  danger  from  the  continuous  shocks  wliich  are  taking  place  to 
lis  nervous  system,  a  rectal  injection  of  from  0.30  to  O.JIO  gramme  (5  to  15 
grains)  of  bromide  of  potassium  and  from  0.06  to  0.30  gramme  (1  to  5 
grains)  of  hydrate  of  chloral  in  30  c.c.  (1  ounce)  of  warm  water,  repealed 
if  necessary  every  hour  for  three  or  four  doses,  is  indicated.  An  infant  of 
one  montli  can  be  safely  given  O.Oli  gramme  (1  grain)  of  chloral ;  of  six 
months,  double  the  dose  ;  aiid  of  twelve  months,  treble  the  dose.  If  the 
convulsions  still  continue  and  a  fatal  issue  is  anticipated,  a  subcutaneous 
injection  of  sulphate  of  morphine,  beginning  with  0.001  gramme  (^'^  grain), 
should  be  tried. 

In  most  cases  of  infantile  convulsions,  of  whatever  form,  the  warm 
bath  at  a  temperature  of  not  over  37.7°  C.  (100°  F.)  can  be  used,  for, 
although  it  is  not  in  any  sense  curative,  it  tends  to  quiet  Ihe  nen'ous  ex- 
citabilily  and  to  lessen  the  muscular  strain  produced  by  the  continuous 
spasmodic  muscular  conlraclions.  The  class  of  cases  in  whirh  this  is 
conlrairidicaled  are  those  which  are  caused  by  a  loss  of  blood,  an  ansemic 
condition,  diarrhnea,  and  cardiac  disease,  and  those  in  which  venous  stasis 
is  present  with  a  lowered  temperature.  In  these  cases  stimulants  are 
indicated. 

When  there  are  symptoms  of  the  diseases  which  have  already  been 
spoken  of  which  are  accompanied  by  high  temperature,  the  reduction  of 
the  temperature  by  the  bath  and  the  administrallon  of  an  antipyretic  are 
indicated.  The  combinalion  of  O.OG  granune  (I  grain)  of  antipj-rin  and 
0.30  gramme  (5  grains)  of  bromide  of  soda,  for  an  infant  of  one  year, 
repeated  at  three  or  four  hour  inter\'als,  is  very  useful. 

The  treatment  of  convulsions  caused  by  definite  diseases  is  simply 
symptonialic  while  the  convulsions  continue,  and  laler  appropriate  treat- 
ment of  the  primary  condition. 

The  Totlowing  cases  represent  eclamptic  attacks  from  various  causes: 


A  little  ^rl,  six  and  one-linir  years  old,  waa  benlthy  at  birlli.  and  bad  oever  had 
tviiy  disease.    When  lliTL-e  uiid  one-liiilf  yavs  old  slic  luid  trom  limi-'  lu  liiiiu  coiivulsiiiiis, 
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purely  reflex  muscb.  It  will  savf  mucli  uselpss  reading  of  the  literature 
uf  ciiorea  and  much  profitless  disrussiun  as  to  its  eliolcigy  and  jiathology 

^if  this  distinclion  is  borne  iii  mind,     Eliininaling  those  cases  showing 

choreiform  movements  wliieh  are  due  to  gross  h-sions  of  the  nervous  sys- 

,  tein,  such  as  the-  posl-heniiplegic  and  congenital  forms,  we  can  at  once  very 

loiaterially  reduce  the  number  of  cases  of  true  chorea.     In  like  manner  we 

BUld  separate  from  true  chorea  those  cases  of  peripheral  irritation  in 

ivnich  the  partial  ehoreiform  symptoms  are  evidently  reflex  and  can  be 

|cured  by  removal  of  the  cause.     Examples  of  lliese  reflex   chorettbnn 

[fiymploms  are  the  fariai  chorea  from  naso-pharyngeal  irritation  and  the 

partial  cborifiform  movements  occasionally  arising  I'rom  errors  of  refraction 

and  ocular  insnlTiciency,     The  consideration  of  these  anomatous  forms 

I  of  chorea  belongs  with  the  diseases  in  which  they  occur. 
Etiology. — Chorea  can  occnr  in  conneelion  with  other  diseases,  such 
Ds  measles,  scarlet  fever,  and  lyphoid  fever,  alUiough  this,  in  our  expe- 
rience, rarely  occurs,  and  even  then  chiefly  among  the  poorly  cared-for. 
A  certain  number  of  cases  have  so  directly  followed  intense  fright  that  we 
must  acknowledge  acute  mental  conditions  as  a  cause.  The  disease  which 
^pis  most  frequently  associated  with  chorea  is  rheumatic  fever.  The  per- 
centage of  cases,  however,  in  which  this  iissocialion  takes  place  is  ililTlcult 
to  determine.  Tills  liiHirully  arises  froni  the  \vaiit  of  uniformity  in  the 
re|X)rled  cases  of  different  observers,  due  to  their  different  ideas  as  to 
what  constitufes  rheumatic  fever. 

I  The  assuciuliou  of  chorea  and  rheumatic  rever  is  so  notable,  and  cases 
of  cluireaso  frequently  follow  closely  or  allernate  with  attacks  of  rheumatic 
fever,  that  there  is  considerable  reason  for  believing  that  chorea  is  in 
terlain  cases  one  of  the  manifestations  of  Ihis  infection.  The  frequefil 
Hssocialion  of  chorea  with  signs  of  endocardilis,  with  the  fact  lliat  the  great 
niajnrily  of  cases  of  endocarditis  are  due  to  the  rheumatic  infection,  is 
further  evidence  of  the  possible  rheumatic  origin  of  chorea.  There  is  no 
reason  for  believing  that  chorea  is  always  due  to  rheumatic  infection.  It 
is  probably  a  particular  nervous  manifestation  due  to  a  variety  of  causes, 

■  of  which  rheumatie  fever  is  one.  Overwork  at  school  during  the  first  part 
of  llie  school  year  has  so  oflen  been  shown  to  result  in  an  attack  of  chureu 
in  the  spring  and  in  a  recurrence  in  (he  aulunin  on  returning  to  school, 

I  that  it  should  he  recognized  in  considering  the  difl'erent  causes  of  the  dis- 
ease. Strain  of  the  O'ular  muscles  has  been  considered  an  exciting  cause 
Df  chorea,  but,  beyond  producing  in  some  cases  choreiform  symptoms,  it 
cannot  be  considered  true  chorea.  Any  locel  causes  of  irritation,  such  as 
^adenoids  or  parasites,  and  such  conditions  as  bad  hygiene  and  improper 
Hibod,  may  be  contributing  causes  of  choreic  manifeslations. 
^1  An  hereditary  neuropathic  predisi>osilion  has  long  held  a  ]jrominent 
^hlace  in  (he  etiology  of  chorea. 

^f     Heart  murmurs  of  a  luemic  nature  may  occur  in  chorea  as  in  any 
other  disease  of  a  debililaling  niiltin-.     They  should,  however,  always  be 
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looked  upon  seriously,  as  possibly  iri(iicating  an  insidious  form  of  oi^ranic 
endocarditis,  winch,  instead  of  being  evanescent  and  passing  away  entirely 
with  the  recovery  of  the  chorea,  may  either  seriously  disable  the  heart  or 
lead  to  a  fatal  issue.  In  all  cases  of  chorea  we  should  watch  carefully  for 
the  development  of  cardiac  lesions. 

Patiioloi;tcal  Anatomt. — There  are  a  lai^e  number  of  cases  of  chorea 
in  which  the  disease  is  found  to  have  no  apparent  |)atliological  lesion.  Its 
symptoms,  however,  show  us  lliat  the  niorbid  jirocess  is  localed  in  some 
part  of  the  central  nervous  system.  Whatever  the  nalure  of  the  lesion, 
it  is  represented  by  a  profound  excitement  of  the  motor  centres,  presum- 
ably due  to  their  inanition,  and  is  accompanied  by  a  temporary  ina- 
bility of  tttese  centres  to  recover  themselves.  Many  lesions  have  been 
described  as  occurruig  in  chorea,  but  in  the  pure  cases  (Hydenliam's 
chorea)  of  which  we  are  sjieaking  which  really  represent  (he  disease, 
there  is  no  lesion  wiiicli  with  our  present  knowledge  we  can  say  is  charac- 
terislic. 

Symptoms. — Chorea  may  be  in  its  distribntion  general  or  partial ;  in  its 
course  acute,  subacute,  or  chronic.  In  many  cases  the  disease  is  exceed- 
ingly mild  in  its  symptoms  and  is  of  a  benign  type ;  in  others  it  assumes 
a  severity  which  seems  In  thn'aten  life.  The  beginning,  although  al  times 
sudden,  as  from  friglit,  is,  as  a  rule,  gradual,  at  first  a  few  nniscles  ojily 
being  affected.  The  child  becomes  fretful  and  impatient.  Its  irritability 
must  carefully  be  differentiated  froin  bad  temper,  for  whii'h  the  symptoms 
are  apt  to  be  mistaken  by  the  family.  The  clinical  picture  of  the  disease 
is  a  jerky,  irregular,  involuntary,  and  purposeless  contraction  and  relaxa- 
tion of  the  muscles,  which  usually  begin  in  the  fingers,  hands,  shoulders 
and  face.  There  is  an  irregular,  uncertain  action  of  the  pari  alTeeted,  and 
efforts  of  the  will  only  partly  control  the  movements.  As  the  disease 
pn^esses,  the  voluntary  control  of  the  muscles  diminishes  more  and 
more,  and  al  limes  disappears  entirely. 

The  movements  ordinarily  cease  during  sleep,  but  in  severe  cases 
they  continue  and  even  interfere  with  it.  The  skin  may  be  worn  ofT  of 
proTTiinent  portions  of  the  body  by  friction,  especially  of  the  knees  and 
elbows.  At  tunes  the  child  is  unable  lo  walk,  on  account  of  weakness. 
The  speech  may  become  stow  and  indistinct,  from  the  affection  of  the 
muscles  of  the  tongue  and  of  the  larynx,  and  even  masiication  and  degluti- 
tion may  prove  ditricull.  In  very  severe  cases  tlio  dilficulty  in  speech 
may  be  enhanced  by  the  mental  condition,  which  may  be  represented  by 
dulness  and  apathy,  and  the  child  cannot  or  will  not  speak.  The  tendon 
reflexes  are  lessened  in  severe  cases.  The  muscles  grow  weak  and  soft, 
and  there  is  considerable  emaciation.  There  is  usually  loss  of  appetite, 
and  the  bowels  are  often  constipated.  The  urine  and  its  urea  have  been 
found  to  be  increased  during  tlie  coiu^e  of  the  disease.  The  dynamom- 
eter usually  shows  impaired  muscular  power.  In  certain  cases  the 
muscles  of  the  extremities  on  one  side  of  the  body  are  principally  or 
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alone  affecled  (hemichorfa).    These  cases  do  not  differ  from  the  ordinary 
bilateral  casfs  in  any  way  except  in  this  respect. 

The  clioreiforni  movements  are  so  prominently  a  feature  of  the  disease 
that  one  may  underestimate  the  seriousness  and  extent  of  the  mental 
symptoms,  which  often  persist  after  the  muscular  inco-ordination  has  sub- 
aided.  The  nature  of  the  child  in  verj'  severe  cases  seems  to  change, 
iiTJIability,  disobedience,  im|)airment  of  the  powers  of  memory  and 
application,  and  spells  of  crying  and  general  nervous  excitaliilily  may  be 
the  early  manifestations  of  a  condition  of  menial  derangement  which 
subsequently  give' rise  to  delusions,  hallucinations  and  even  mania. 
Cases  have  been  reported  of  this  nature  which  have  terminated  fatally. 
In  some  cases  Ihere  may  be  involuntary  evacuations  of  the  fteces  and 
urine.  The  disease  is  distinct  from  epilepsy,  and  there  is  little  danger  of 
the  patient  becoming  epileptic  unless  it  happens  to  develop  in  an  indi- 
vidual who  is  predisposed  to  that  condition. 

Prognosis. — Chorea  is  very  apt  to  show  relapses  and  to  recur  for 
several  years.  Although  often  obstinate  in  the  persistency  of  its  symp- 
toms, yet  it  may  be  said  to  be  self-limited,  and,  as  a  rule,  to  recover,  pro- 
vided no  complications,  such  as  of  the  heart,  arise.  The  time  which 
elapses  before  complete  recovery  is  very  variable;  mild  eases  may  recover 
under  proper  treatment  in  six  weeks  but  the  severer  forms  usually  extend 
over  a  period  of  three  or  four  months  in  spile  of  all  efforts  at  treatment. 
Although  chorea  is  considered,  as  a  rule,  a  benign  disease,  yel  we  must 
always  look  upon  it  as  a  seri6us  disturbance  until  we  are  sure  that  we  are 
dealing  with  the  usual  mild  fonn  of  the  atTeclion.  The  following  case 
illustrates  how  careful  we  should  be  to  give  a  guarded  prognosis  in  the 
early  stages  of  acute  chorea: 

A  girl,  nine  years  old,  reported  hy  Cook  niid  BeaU,  hegnn  to  hdve  choreic  move- 
ments, which  cunstanlly  hfcume  worse.  Delirium  ik'veluped,  with  a  slight  Tever,  a 
ntpid  and  feeble  pulse,  and  a  quick  nnd  interruplcd  respiration.  Death  suddenly  oc- 
curred one  hundred  and  Ihirly  hnurs  aflec  the  on?el  of  the  disease.  The  autopsy 
revealed  extreme  anemia  of  ibe  fioaa  and  medulla,  but  no  other  changes  of  not«  in 
olher  parts  of  the  body. 


We  must  allow  tliat  even  uncomplicated  chorea  is  a  varying  disease 
as  to  the  severity  of  its  symptoms  and  Uieir  persistence  for  a  longer  or  a 
shorter  lime.  We  also  know  (hat  there  is  a  marked  tendency  to  relapse, 
and  llial  the  nu[iiber  of  relapses  varies  to  a  great  degree.  The  length  of 
the  attack  and  the  response  to  treatment  may  differ  much.  Bearing  these 
facts  in  mind,  we  can  understand  tlic  rapidity  with  which  certain  indi- 
viduals are  attacked  or  the  quickness  with  which  Ihey  recover.  Some 
cases  recover  rapidly  under  only  hygienic  treatment,  wtiile  others  are 
apparently  unaffected  by  any  drug  whatever.  When  heart-munnurs, 
evidLiilly  representing  organic  disease,  appear,  it  is  often  a  cause  for  com- 
nieiil  at  Ihe  comparatively  slight  discomfort  which  the  cardiac    lesions 
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enlail.  At  limes,  again,  it  is  surprising  how  rapiHIy  falal  are  sortiP  cas®~ 
ivhii'h  arc  com|jlicalf'l  liy  Ciiniiiic  dis<-ase,  and  how  iinronlrcillod  Ihfy  aro 
by  any  frealment  whalsoevcT.  We  have  seen  well-marked  cases  got  well 
in  frnm  sixly  to  seventy  days  where  good  food  and  a  small  amount  ol 
stimulant  (nux  vomica)  consliliitcd  the  entire  trealmcnl. 

Tbeathemt. — Our  main  reliance  musl  be  plaeed  upon  regulation  of  the 
child's  life  in  sneh  a  way  as  to  provide  rest,  fn'cdnm  fruni  ext-itemeiil, 
fresh  air  and  nutrilious  food.  nisturbuTiees  In  the  funelion  of  digestion 
and  exeretlori  must  be  Ireated  symptomahrally.  If  extreme  muscular 
Incoordlnalion  exists  absolute  rest  In  bed  and  even  reslraint  is  n>(mired. 
In  tlie  average  case  tlie  child  should  be  kept  in  Ited  and  served  wilh  a  late 
breakfast.  Afler  an  hour's  rest  it  may  be  ch-essed  and  laken  ont  of  doors 
for  a  ride  or  walk  for  an  hour,  bul  always  within  the  liniils  of  fatigue.  It 
should  then  bo  undressed,  given  a  lepid  bath,  put  to  bed  and  allowed  to 
rest  for  an  hour  before  and  after  dinner.  Tins  may  bi-  followed  Iiy  a 
second  airing  and  if  the  case  is  prc^ressing  favorably  the  jiatienl  may  sit 
up  until  supper  but  should  go  to  bed  immediately  after.  Told  packs  are 
too  severe  for  tlie  majority  of  cases,  warm  sedative  ballis  are  much  to  be 
preferred.  Skilled  nurshig  is  important  in  the  treatment  in  carrjing  out 
the  routine  life  outlined  and  in  protecting  Ihe  patient  from  flivei^ions  and 
annoyances  which  aggravate  llie  diseasi'.  It  may  be  necessiiry  (o  pad  tlie 
bed  and  apply  liglit  splints  to  conlrol  the  movements  nf  arms  and  K^ 
during  sleep  and  to  [iiiard  3!,'ainst  injury.  Tlirealened  abrasions  of  tlio 
elbows  and  knees  from  rubbing  may  be  averted  by  the  use  of  icltiyol 
collodion,  a  useful  protective  covering  which  cannot  readily  be  torrj  off. 

There  are  no  drugs  that  may  be  called  specifics  in  (he  trealmeril  of 
chorea.  Arsenic  in  Ihe  form  of  Fowler's  solution  (liijuor  potassii  nrsoni- 
tis)  is  most  beneficial.  One  should  begin  with  small  doses  of  3  minims 
three  times  a  day,  gradually  increasing  it  up  to  10  minims  to  a  dose,  or 
unlll  ijhysiological  symptoms  are  produced.  On  Ihe  first  appearance  of 
cedema  of  Ihe  eyelids,  nausea  or  diarrhoea  the  araenic  should  be  at  once 
discontinued  for  a  few  days  untd  tlie  symptoms  have  passed  and  then  be 
resumed  in  smaller  and  more  gradually  increasing  doses,  l^rge  amounts 
wlilch  are  long  conlinued  may  produce  a  mulllple  neurilis,  and,  therefore, 
in  prolonged  cases  there  should  be  periods  during  whicli  the  arsenic 
should  be  temporarily  omitted.  The  urine  should  be  examineil  fre- 
quently for  evidence  of  renal  irritation. 

Bromide  of  soda.  0.6  gramme  (10  grains)  three  times  a  day  may  be 
advantageously  administered  with  the  arsenic  especially  to  control  insom- 
nia and  over-excitement.  In  addition  si)ecial  conditions  require  appro- 
priate treatment  such  as  iron  for  aniemia,  salicylates  or  aspirin  for  an 
associated  rheumnllc  fever,  slinuilanls  if  weakness  is  evidcnl,  and  filially 
when  bromidi-s  full  lo  coulrol  extreme  nervous  and  menial  symploms  one 
may  temponirily  employ  more  powerful  sedalivessnchus  chloral,  in'othanc. 
veronal,  trional,  sulphonal  or  soiiinos. 
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The  following  cases  illnsirale  tlif  diffcrenl  phases  of  chorea: 


: 


A  girl,  six  yeara  old,  reprRseiileil  one  uf  the  milder  fomis  of  chorea.  There  was 
no  history  (if  iiKrvous  or  cardiac  disease  fir  rheumatism  in  Ihp  family,  and  the  child 
herei-lf  had  lU-ver  l»'en  sick  hefori-. 

Shi'  fltvl  r-i  imp  lain  I'd  of  pain  Iri  Ikt  left  hand  and  iinn,  and  lalor  the  mustli's  of 
the  iirm  hettaii  In  Iwilvli.  Sniin  aflir  Ihe  vthnle  hody  was  afrcrled  iji  lh«  same  way. 
Sonii-wlial  lati'i'  il  was  foiiiid  lliat  Ihe  child  could  imt  talk  plainly,  and  it  was  with 
some  liiflii'iilty  liuil  she  could  feed  herstdf.  She  seciued  nervous  and  peevish,  and 
showed  constant  irregular  incoordinate  movements,  chieQy  of  Ihe  face,  mouth,  and 
upper  e^dn.'inities.  The  leps  were  slif-htly  affected,  and  smnelim'-s  the  hiuscIhs  of  llic 
Irunk.  There  had  hcen  no  paralysis  of  Ihe  muscles.  The  eyes  were  normal  in  their 
reaction. 

She  wits  treated  chiefly  without  drufis.  and  especial  altention  was  paid  to  g:ivini; 
her  a  nourishing  diel,  baths,  gentle  massage,  and  rest  in  hed  In  a  quiet  room.  A 
physical  examination  showed  nolhini;  abiiurnial  iii  connection  with  Ihe  heart  or  other 
organs.  An  examination  of  the  urine  showed  it  to  be  normal.  Marked  improvement 
was  shown  afler  she  had  tiecn  Ireati'd  for  Iwo  weeks,  and  ul  about  the  forly-second  day 
fnini  thi'  onset  of  Ihi-  dii^ease  she  had  recovered  coinplelely. 

AiiulluT  frirl,  thirteen  yeai-s  iilil,  represeiiled  om-  (if  Ilic  iiiihii^r  (nnns  nf 
recuiTi.'iil  clioroa. 

She  had  a  iiiinilier  of  diseases  precediiiK  her  lirsl  attack  of  chorea.  When  she  was 
two  years  old  she  had  diphlheria,  when  live  years  old,  measles,  when  seven  years  old, 
scarlet  fevei',  and  when  eiglil  years  old,  rlieumatism.  When  nine  years  "Id  she  hiid  lier 
firsi  ailack  nf  cliurea.  which  iMcnrred  In  lh>-  spring  ••(  Ihe  rear,  and  lasted  I'or  a  nuui- 
hcr  nf  mmilh^.  Tin?  was  followed  in  the  fpring  of  (he  next  year  hy  n  second  allai'k. 
In  Ihe  spring  of  the  following  year  she  hail  a  lhir<l  atlai'k  of  Ihe  disease  ;  at  this  lime 
the  incoordinate  niovemenls  were  not  so  marked  as  in  Ihe  previous  attacks,  hul  the 
debility  was  greater.  When  she  was  eianiined  during  this  attack,  it  was  found  that 
Ihe  heart,  although  weak  and  somewhat  irregular,  presented  no  evidence  of  murmurs. 
The  pulse  wiis  84.  the  lemperalnre  was  norcnal.  and  there  were  no  signs  of  any  other  dis- 
ease. She  was  treated  at  111''  huspilal.  and  recovcri'd  in  a  few  monthly.  In  Ihe  spring 
□f  the  next  year  she  had  a  fourth  attack  nf  chnrea,  At  that  lime  nothing  abnormnt 
beyond  the  chorelo  niovemenls  was  noliced.  She  was  treated  with  frum  O.IS  to  0.31! 
gramme  (3  to  6  minims)  of  Fowler's  solution  three  times  a  day,  and  in  a  few  monllis 
left  the  liospihil  apparently  well. 

In  the  spring,  one  year  from  the  beginning  of  the  fourth  attack,  she  entered  the 
hospital  willi  It  imli  ailack.  On  this  occusion,  after  using  Fowler's  solution  for  a  fi'w 
weeks  aiiil  nol  olilaining  any  special  benefit,  iron  and  nux  vomica  were  driven.  She 
gradually  improved  under  this  treatment.  There  reninined  for  some  time,  however, 
incoOrdinale  niovenients,  which  appeared  especially  when  she  was  embarrassed  by  the 
olieervatioii  of  the  peojile  who  were  nreund  ber.  U  was  a  ease  in  which  a  good  prog- 
nosis coulil  b"  given,  as  there  were  no  cardiac  or  ollii.r  complications. 


The  following  case  llliistrales  recurrent  chorea  with  the  development 
of  11  fnnrlional  disturbance  of  the  Iiearl.  rcsi-mbllnf;  oi^ajiic  disease: 


A  lioy,  nine  years  old,  wns  subject  to  iillacks  of  chorea  for  nearly  four  years.  The 
alliu-k»  usmilly  came  on  in  the  spring  wilh  considiTulde  severity,  and  continiieil  for 
nciirly  sit  months,  gradually  diminishing  in  inleiiBily  until  the  symptoms  were  scarcely 
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noticeable.  Tlia  child  had  a  hislory  of  rheumalism.  not,  however,  of  a  high  grade. 
The  iiltai't  henaii  ftiiir  monlhs  prpvious  lo  cnliring  the  hospital,  and  was  quite  a  sevt^re 
one,  wj  lh»t  he  had  iieeii  unable  lo  contrfil  the  movements  of  his  hands  and  face  during 
the  da;  i  tliey  were,  however,  quiel  al  night. 

On  enlering  Ihe  hospital  ii  physical  examination  showed  a  marked  systolic  raur- 
nuir,  hpard  most  distinctly  »l  the  afipx  acid  Iransmilled  to  the  axilla.  The  area  of  car- 
dine  dulness  was  not  es]»'fiiilly  eiilarKe<l.  The  urine  was  normal,  and  nothing  els* 
alinormal  wa.s  delerleii  alxiiil  the  child. 

He  was  111  flrsl  Ireiited  wilh  Fowler's  solution,  0.12  gramme  (2  minims),  Uiree 
times  a  day.  After  four  days  the  ctioreif  movements  became  less  marlied  and  the  car- 
diac souffle  less  distiiK^I.  Two  days  later,  however,  Ihe  Fowler's  solution  had  to  be 
omitted,  as  it  caused  nausea  and  vomiting.  Al  this  time  there  was  a  douhle  souffle, 
heard  most  dislindly  over  Ihe  left  third  interspace,  close  to  the  sWmuni.  A  few  days 
liiter  Fowler's  solulion  was  renewed,  liul  as  it  ci\used  gastric  disturbance,  again  had  to 
he  omitted,  and  il  was  found  Ihat  it  could  not  be  given  for  morr-  than  Iwo  days  al 
a  time  without  causing  pulliness  of  Ihe  face.  The  treatmeni,  therefore,  consisted  chtelly 
of  rest  in  bi-d.  good  food,  bathing,  maj^sage,  and  Ihe  administration  of  iron  in  Ibe  form 
of  the  cilt'ite  of  iron  and  potassium. 

One  itionlh  later  the  choreic  movements  had  decidedly  lessened,  and  the  cardiac 
murmurs  dis-ippeared.  Two  months  from  the  time  he  entered  the  hospitiil  he  was  free 
ftom  all  symptoms  of  the  disease. 

The  iiPxl  case  illiislratt-s  a  severe  case  of  rhorea,  following  an  attack 
of  infliiPii?.!!,  ami  leniiiiialing  falally,  withoiil  llio  devolopnienl  of  any 
con  [plica  I  ion  : 

A  boy,  fen  years  old,  hrtd  always  been  delicale,  but  had  had  no  especial  disease, 
such  aa  rheumatism,  until  six  weeks  previous  to  tlie  lime  when  we  Baw  him,  when  h« 
wna  said  lo  linve  had  an  atlack  of  epidemic  inllu-Miia.  Ho  recovered  com|)letelT  ft'ora 
Ihediaease  in  len  days.  Three  or  four  days  later  he  began  lo  show  symplonis  of  chores. 
These  symptoms  gradually  increased  in  severity,  and  finally  were  continuous,  except 
wtien  he  was  asleep.  After  lie  had  hnd  the  chorea  for  one  week  ha  was  unable  tn  nrlicu- 
lule,  and  began  lo  have  trouble  wilh  deglutition.  He  soon  lost  Ihe  control  of  his  limbs, 
grew  very  weak,  and  was  confined  lo  his  tied.  There  was  considerable  insomnia.  In  Ihe 
second  week  of  the  atlack  Ihe  choreic  movements  became  so  violent  as  to  endanger 
his  tolling  out  of  bed,  The  temperature  up  to  llie  time  when  we  saw  him,  in  Ihe  fourth 
week  of  the  attack,  was  normal.  The  pulse  varied  from  140  to  150.  and  Ihe  respira- 
tions from  35  lo  40. 

When  we  saw  him,  at  the  end  of  Ibe  fourth  week  from  Ihe  beginning  of  the  chorea, 
his  mind  was  perfectly  clear  ;  he  had  a  lilOe  pain  in  the  hand.s  and  shoulders,  appar- 
ently from  the  continual  movements.  He  was  unable  lo  articulate  clearly.  There 
was  dinicully  in  swallowini;.  and  he  was  considerably  emaciated.  Nothini;  tihnormal 
was  found  in  the  lungs.  The  heart  w.is  heating  tumulluously.  The  area  of  ciirflinr 
dutncss  was  very  slightly  enlnrg-'d.  hut  lliere  were  no  cardiac  murmurs.  Although  in 
many  of  these  severe  cases  of  chorea  no  evidence  of  cardiac  disease  c-sn  be  obt^ained 
on  physical  examination  beyond  a  slight  dilatation  of  the  lelt  ventricle,  yet  some  di»- 
eaae  of  Ihe  endocardium  or  valves  may  often  he  found  al  the  autopsy.  In  thesr-  cases, 
however,  Ihe  temperature  is,  as  a  rule,  raised.  In  this  c.-ise  the  conlinuous  normni 
tempenture  and  Ihe  absence  of  any  signs  of  cardiac  disease  beyond  a  slight  dihitullon 
from  Ihe  apparent  weakness  of  the  ventricular  muscles  seemed  to  indicate  tliul  it  was 
a  case  of  simple  chore.i  witliutil  disea.se  of  any  of  the  organs. 

Although  Ihe  chiM  was  carefully  nursed  and  remedies  of  various  kinds  wer"  em- 
ployed to  Birenglheu  the  aclirm  of  Ihe  heart  ajul  to  support  his  general  strength,  ho 
failed  rapidly,  and  died  of  exhaustion  a  few  days  after  we  saw  him. 
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In  the  following  casp  (FIr.  191)  we  have  an  example  oT  acute  arlifular 
rheuiualisTii  willi  eininciirditis,  in  tliL-  roiirse  of  wliich  cliorea  developed 
with  otlier  complicalions,  which  terminated  fatally  : 


Fio.  101. 


Kheumntic  ftnhiltU.    EndorKrdiiLB.    CaRlinL  i.^tiluru<--^!i'-'ii[.    ('U.^ri'^^     i'^.  ]j]al<j,  -  j'^Ltr^  <<i<L. 


The  child  was  eiplit  years  uld.  She  had  been  subject  to  attacks  of  rlieumalism. 
She  had  not  had  atjy  ei^perliil  diseases,  with  the  exception  of  an  allact  of  meiLsles  when 
shi!  was  three  ur  four  years  ohl,  unlil  she  had  an  attack  of  rheumiilic  iirlhritia  when 
seven  and  oiif-hiilf  years  old.  At  that  time  she  was  t'onlined  to  Iwd  with  fi-ver,  and 
ivith  [liiiii,  tendemesi!.  and  swtdlinjt  in  all  her  joints,  especially  of  the  knees  and  lingers. 
Although  she  recovered  from  the  acute  symptoms  of  (he  rheumalism,  she  had  since 
then  never  been  able  to  use  her  amis  and  hands,  nor  able  to  walk  much.  There  was 
no  record  of  Ihe  condition  of  her  heart  during  Ihe  allaek  nf  rheumiilism,  but  Ihere  waa 
no  history  of  previous  cardiac  disease.  During  the  course  of  Ihe  rheuiunliam  (here 
were  no  other  especial  symploma  nnliced.  excepl  Ihal  her  disposilion  was  eridcntly 
much  chajiged  and  she  liecanie  peevish  and  frelful. 

One  week  b-.-fore  entering  llie  huspiUI  she  began  lo  have  choreic  niovemenls.  They 
were  moderule  in  degree,  hul  incessant.  A  feiv  days  later  the  incoordination  of  the 
tnuscles  was  also  noliced  when  she  endeavored  to  speak  or  lo  swallow.  There  were 
continual  choreic  irjoveincnls  of  the  eyes,  face,  and  lingers,  and,  allhijiigh  seemingly 
she  could  understand  whal  was  said,  she  was  unable  lo  speak  clearly.  Il^hc  was  much 
emacialed.  Incoiirdinale  moTcments  of  all  Uie  muscles  i>f  the  face,  eyes,  head,  neck, 
body,  and  eilrenLilies  were  present  The  peculiar  look  wliicii  occurs  in  these  caaea, 
expressive  of  embnrrassnienl,  was  clearly  shown.  Allhough  the  case  was  a  severe  one, 
Ihe  niind  was  nnl  uDecled  beyond  a  slight  degree  of  hebetude.  On  physical  examina- 
tion Ihe  lungs  were  found  lo  be  normal.  On  examining  the  cardiac  region  Ihe  impulse 
of  Uie  heart  was  found  lo  be  ouLside  of  the  mammillary  line  aod  in  about  the  sixth 
interspace.  On  palpalion  Ihe  contraelions  of  the  heart  were  clearly  fell,  but  were  irreg- 
ular and  nol  so  strong  as  normal,  suggesting  irrilabilily  and  incoordination  of  llie  car- 
diac muscles.  On  percussion  lliere  was  nornial  resonance  lo  Ihe  riybt  of  the  slernum 
and  under  its  upper  purl  ns  fur  ns  the  third  right  interspace.  There  w,is  dulness  under 
Ihe  sternum,  beginning  al  Ihe  second  left  interspace,  extending  across  lo  Ihe  third  right 
inlerspace,  and  involving  Ihe  lower  part  of  the  sternum.  The  area  of  cardiac  dulness 
Is  marked  in  blactc  in  Fig.  I'.ll.  II  extended  upward  In  Ihe  left  of  Ihe  slernum  as  flir 
MS  Hie  seninil  rib,  tbi'u  lo  the  left  and  downward  uut^<i<le  of  the  niaiiniiillary  linv  unlil 
It  reacln'il  Ihe  Impulse  of  llie  hi-ail  in  Ibe  si.vlh  lell  inlerspace.  Un  aiiacnllatioii  ii 
murmur  was  beard  most  disliiiclly  wilh  the  (Irsl  sound  al  tlie  npex  of  Ibo  heart,  ami 
was  Iranamilled  lu  the  axilla  and  hi  both  sldps  of  the  back.     Tills  luurmur  waa  trans- 
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milli-d  to  the  bnse,  bill  gradually  |p««Piied  as  Itie  nn>B  of  llii;  large  vessels  at  Ihe  ba*»  of 
lln'  lipart  wfis  reartu'cl.      Niilliing  else  iilmorimil  wiis  liflected  uii  pliysir.il   i-xaininitliiin, 

Tlii^  wiis  ;<  '-iisr  in  wliich  diiniii;  Ihe  cimr^e  of  ii  rlu'Uiuiilir  nllnek  uii  nidiii'jinlilia 
had  di'velopeil.  Tliis  ■•iiiioi-artlitis  had  Im-ch  folluweil  liy  eiilart^iiieiit,  iiiosUy  rejire- 
seuled  liy  ditiilJition  of  Ihe  li^d  venlrieje,  iJuriiig  the  I'lmrsc  nf  \hr  rln'riiniirUin  »riil 
of  llie  cariliiii'  comiiliralioii  llic  chnren  hiid  ili'vploiu'd. 

The  [imiiniisis  in  H  casp  likp  this  iihihI  In-  i.-ry  liiiiirdi-il.  In  wnup  iiisliim-'-s  Ifie 
disPHsif,  iir  riilluT  eornbiiialioii  nf  ilisease-i,  (truws  nipiilly  wiir-ie.  uuil  Ihe  rliild  dies 
wemingly  from  exliaiislinri.  In  nispsofa  inildi'r  form  Ihi-  tliild  gniduully  reetivers  from 
it«  chorea  and  fruni  ila  riieiiiimlisiM,  1ml  i*  left  ivilli  an  iirguiiii-  dkeuNc?  of  Hit?  hmrt 
frnin  whicli  it  never  rpenvers.  Tin-  canllnc  disease,  however,  can  in  most  casps  Iw 
nuich  benefited  hy  careful  Ircatment,  espeeially  hy  rest  in  bi»d.  In  these  ens^s  Kit?  dila- 
tation ifrnws  decidedly  less,  while  Ibe  bearl  lieeomes  *1mii((er.  iiiid,  iis  lh>'  tlior<'B 
passps  awiiy,  may  shrnv  a  iiiirniid  uri'ii  of  dulness.  We  may  at  any  time  esppot  in  place 
iif  gnduHl  improvemeiil  a  derided  iiiercasp  In  the  severity  of  Ihp  symplonis.  The  val- 
vuUir  lesion  of  the  hi-arl  may  iH'cDnip  inuili  more  extensive,  lu^uming:  Ihe  uh-enilive 
funii  whieh  is  usually  so  falal.  Thi?  iiericiinliuin  (nay  bceomi!  iilfeeted,  and  hnincho- 
pneumoniR  occur  as  a  compliealiou. 

The  treatment  in  this  cnse  wiis  with  milk  and  stiuiulanl-i.  li  was  impossibli!  for 
her  lo  take  solid  food,  niid  the  milk  wiis  with  tlip  prpalest  diflicully  inlroducfd  iiilo  her 
mouth. 

The  subsequent  history  of  the  ca.'W  wns  as  follows  :  Tile  tempemtuf.'  rose  lo  40"  C. 
(1114°  F.),  and  was  aecompiinied  hy  preciirdiii!  pain  and  a  pericardial  friction -rub,  but 
no  pbygical  signs  of  elfiwion.  There  was  dulness  under  Hie  left  clavicle,  liut  nl  first, 
beyoiiil  nilher  iiidplinite  sitrni*  of  hronehlMs,  notbinK  abnormal  was  delprted  in  tlie 
luiiKs.  TIjp  liver  Was  ^orncivhat  enlargeil.  Thp  axillary  lyniph-iiiMles  were  eiilarffed. 
There  Wiis  greal  atrophy  of  Ihe  niusi'li-s.  Thfre  was  diarrlnea  and  incontinence  of  urine. 
Till-  helieliiile  iiiereased.  Areas  uf  dulni'S.''  and  dimuiisheil  respinilory  »iunil  were 
deleHed.  There  was  dyspnu'a  and  nipid  failure  in  slrenjttb.  The  child  died  mi  Ihe 
Ihlrty-si'venlh  day  froiii  the  iHifiniiing  of  Ihe  disease. 

The  aulojKy  showed  Ihe  following  lesions  :  Cliroiilr  pericarditis  and  mediasliiiilis  ; 
acule  ulcerative  endocarditis;  Uiroinbosis  of  the  innoininale  and  left  junulur  veltis  ; 
hmnrho- pneumonia  :  passive  congestion  ana  ii^dema  of  Ihe  pericirdium. 

Various  nielliods  <if  atimiiiislfriri^  milk  and  slinuilanls  in  cases  like  the 
preceding  have  been  tried,  bul  tlie  jaws  close  so  spasmodically  when- 
ever a  spoon  is  inlrodured  between  the  teeth  fliat  the  milk  is  usually 
spilled  before  it  enters  the  mouth.  The  method  which  we  have  found 
lo  he  most  successful  is  hy  a  feeding-cup  wilh  a  rubber  nipple  fitted 
to  the  neck  of  the  cup.  The  rubber  nipple  is  perforated  with  a  large  hole. 
The  sod  rubber  does  not  incite  the  choreic  movements  of  the  jaw  to  the 
degree  tiiat  anylliing  hard  would  do.  The  Breck  feeder  ([mge  2(i(i)  is 
also  useful  in  these  cases. 


CHOREIFORM  DISEASES. 
Hereditary  or  Huntington's  Chorea. — This  foriii  of  chori^a  differs 
fruiii  Sydenhiiin's  chorea  chii'fly  in  lis  hereililary  character  anil  hi  ttie 
much  greater  degree  of  muscular  hicoordiiiation.  It  almost  invariably 
appears  between  the  ages  of  thirty  and  forly.  It  need  merely  be  ineii- 
lioiied  ill  connection  with  ctiildreti  on  account  uf  iU  hereditary  cluirddcr. 
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Habit  Chorea. — This  condition  is  common  in  children.  It  includes 
simple  incoordinati'd  niovemcnls,  usually  of  tlie  eyes,  mouth,  slioulder,  or 
lliighs.  They  have  been  called  "habit  spasms"  or  "lies."  Imitation  is 
probably  a  strong  factor  in  the  etiology.  II  may  follow  from  true  chorea. 
These  habit  spasms  may  become  chronic  and  persist  throughout  life 

Treatment. — The  treatment  consists  entirely  uf  discipline  and  educa- 
tion of  the  child,  and  ihe  earlier  this  is  begun  and  the  more  strictly  it  is 
enforced  the  better  will  be  Ihe  results.  The  training  may  be  facilitated  by 
placing  the  child  before  a  mirror,  when  lie  may  be  made  more  conscious 
of  the  "  tic,"  and  by  observing  the  degree  to  which  it  may  be  controlled 
by  concenlraled  attention  and  will,  may  feci  encouraged  to  persist  in  his 
eCforts  until  the  habit  has  been  overcome.  As  these  habit  spasms  are 
often  dependent  upon  peripheral  irritation,  one  should  seek  for  local  causes 
such  as  errors  of  refraction,  adenoids,  and,  if  present,  see  that  they  are  first 
of  all  removed. 

Chorea  Electrica. — This  is  a  very  rare  condition  occurring  in  child- 
hood and  adult  life,  and  seen  chiefly  in  Italy.  It  is  characterized  by 
violent  spasmodic  movements  of  Ihe  neck  and  head  and  sometimes  of 
the  extroniities.  In  the  coarse  of  a  few  months  paralysis  occurs  in  the 
affected  muscles  with  marked  alrophy  and  loss  of  faradic  irritability. 


MYOTONIA. 

Myotonia  Congeoil^. — Myotonia  congenita  {Tliomem'a  Dineaae)  is 
characterized  by  an  inhibition  of  the  voluntarj'  niovenienls,  Tliis  disturb- 
ance of  movement  is  due  to  a  stillness  and  tension  of  the  muscles  occur- 
ring at  ttie  beginning  of  molion.  Tfie  most  important  etiological  factor 
in  the  disease  is  that  it  is  hereditary.  In  almost  every  case  it  begins  in 
early  childhood. 

An  examination  of  sections  of  muscle  taken  from  cases  of  this  dis- 
ease has  shown  an  enormous  hypertrophy  of  all  tlie  muscular  fibres, 
great  proliferation  of  tlie  nuclei,  RJid  a  slight  increase  of  the  perimysium. 
The  disease  appears  to  be  a  congenital  alTection  of  the  muscular  fibres. 

SvMPToMs. — The  symptoms  are  noticed  only  during  volunlary  move- 
menls,  the  contraction  of  the  muscles  responding  very  slowly  to  the  will, 
and  persisthig  for  a  liltle  time  atler  ihe  individual  lias  willed  the  muscular 
movement  to  cease.  Adcr  a  period  of  quiescence,  the  muscles  become  slilT 
and  respond  lo  tlie  will  only  wilh  dilliculty.  On  repeated  efforts  to  over- 
come this  dilTiculty  the  same  movement  becomes  more  and  more  easily 
accomplished.  A  tap  upon  tlie  muscles  causes  a  slow,  tonic  contraction, 
which  relaxes  slowly.  Long-continued  rest,  heal,  cold,  and  excitement 
cause  an  exaggeration  of  the  symptoms.  The  muscles  of  the  arms 
and  legs  are  those  usually  implicated.  Sensation  and  the  reflexes 
are  normal.  The  nuisck-s  are  apparently  enlarged,  giving  al  times 
the  appearance  of  hypertrophy,  but  the  strength  of  Uie  muscle  is  not 
proporlionute  lo  its  size.  Erb  lias  descrilied  a  characteristic  eleclrical 
reaction,  called  the  myotonia  nadiun,  in  which  the  conlractions  caused  by 
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either  current  attain  their  maximum  slowly  and  relax  slowly,  and  wave- 
like  contractioDs  pass  from  the  cathode  lo  the  anode. 

Diagnosis. — The  diagnosis  is  made  by  llie  characlerislic  difliciilly  in 
making  volitional  movements,  by  the  peculiar  contraction  which  follows 
a  slight  tap  on  the  muscles,  and  by  the  presence  of  the  myotonic  re- 
action. 

Treatment. — Although  at  times  it  may  recover  temporarily,  the  disease 
is  incurable,  and.  there  is  no  known  Irealment  which  is  of  much  benefil, 
although  active  exercise  is  indicated  and  is  in  most  cases  desirable. 

Congenital  Paramyotonia. — Congenital  |)aramyotonia  is  a  rare  con- 
dition sometimes  resemblijig  myotonia  congenita.  II  is  an  hereditary  affec- 
tion characterized  by  tonic  spasms  lasling  from  several  minutes  to  several 
hours  and  coming  on  soon  after  birth.     There  is  no  myotonic  reaction. 

Paramyoclonus  Multiplex  {ini/oclonM). — The  principal  symptom  of 
this  condition  is  a  clonic  spasm  of  the  muscles  uf  the  extremities,  the  face 
generally  being  exempt.  The  convulsions  occur  at  the  rale  of  sixty  to 
one  hundred  per  minute.  They  are  not  rhythmical.  They  may  be 
disseminated  or  localized,  and  involve  a  single  muscle  or  a  group  of 
muscles  synunetrically  on  both  sides  of  the  body.  The  Iwilchings  cr-ase 
during  sleep.  There  is  no  disturbance  of  other  fmictious  of  the  body, 
and  the  mechanical  and  electrical  reactions  of  the  muscles  are  normal. 
The  attacks  occur  at  intervals.    The  condition  is  very  rare  in  childhood. 


EPILEPSY. 

Epilepsy  is  presumably  an  organic  disease  of  the  nervous  system  in 
which  Ihe  palhological  lesion  lias  not  yet  been  determined. 

The  characterislic  symjitoms  are  attacks  of  unconsciousness  with  or 
without  convulsions,  with  a  great  liability  to  a  recurrence  of  these  attacks 
through  a  long  period  of  time.  The  transient  loss  of  consciousness  with- 
out convulsions  which  occurs  in  epilepsy  is  called  pd'tt  i/ioZ,  while  the  loss 
of  consciousness  with  general  convulsive  manifestations  is  called  grand 
mal.  Convulsions  precisely  similar  to  those  occurring  in  true  epilepsy, 
may  occur  in  organic  cerebral  disease  as  the  result  of  exiernal  trauma- 
tism or  from  other  causes ;  such  convulsions  have  been  termed  ipUrplij'umx. 
The  term  Jnehonian.  epi/cpny  is  applied  to  localized  convulsions  which  are 
the  result  of  focal  cerebral  affections.  Such  attacks  are  not  associated 
with  loss  of  consciousness,  are  symptomatic  of  some  form  of  cortii-id 
irritation  and  are  not  to  be  confounded  wilh  true  epilepsy. 

It  is  important  that  a  sharp  distinction  should  be  made  between  th-? 
convulsions  of  true  epilepsy  and  the  many  reflex  convulsive  attacks 
which  como  from  a  variety  of  causes  and  arise  from  the  hypersensitive 
condition  of  the  infant's  nervous  system.  These  reflex  convulsions  so 
closely  resemble  the  convulsions  which  occur  in  epilepsy  that  the  great 
importance  of  distinguishing  between  tiie  two  diseases  can  hardly  be  ex- 
aggerated.    In  the  infant's  rapidly  growing  bFain  the  irritability  of  certain 
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motor  centres  is  physiologically  far  greater  than  in  later  childhood  and 
in  adult  life.  This  irritability  is  the  snun;e  of  nervous  explosions  pro- 
duced by  many  causes,  often  slight  in  their  nature,  and  it  is  impossible  to 
differenUate  these  explosions  by  their  ciin'cal  symptoms  alone  from  the 
convulsive  atlacks  of  epilepsy.  On  (he  other  hand,  we  frequently  see 
convulsions  in  infancy  for  which  no  cause  can  be  found,  which  reciu-  for  a 
time  and  then  cease,  to  reappear  many  years  later  in  the  form  of  true 
epilepsy. 

Etiology. — It  is  usually  granted  that  Ihe  initial  disturbance  of  true 
epilepsy  originates  somewhere  in  the  cortical  centres  of  the  brain,  and  not 
necessarily  in  the  motor  areas,  and  that  the  epileptiform  convulsion  resulb 
from  the  liberation  of  energy  from  these  cortical  cells.  True  epilepsy 
may,  of  course,  ori^-inate  in  early  infancy,  and  does  so  in  a  large  number 
of  cases.  Whether,  however,  infantile  convulsions  may  be  the  cause  of 
epilepsy  is  a  very  different  question.  The  fact  is  that  we  do  not  as  yet 
know  what  produces  epLepsy.  The  various  etiological  factors  wliich  are 
usually  cited,  such  as  fright,  injury,  and  dentition,  probably  have  nothing 
more  to  do  witli  the  production  of  the  disease  than  to  precipitate  its  de- 
velopment in  an  individual  who  is  already  predisposed  to  it.  The  inllu- 
ence  of  a  herciUtary  neuror)alhic  predisposition  must  be  admitted,  for  in  a 
large  number  of  cases  there  is  a  history  of  epilepsy  in  the  immediale  or 
near  relatives.  There  is  no  good  reason  for  believing  that  reflex  convul- 
sions in  themselves  ever  lead  to  true  epilepsy. 

Symptoms. — Epilepsy  may  begin  in  infancy  or  at  any  time  throughout 
childhood,  but  a  frequent  lime  for  its  development  is  at  puberty. 

Petit  Mai. — The  petit  mill  may  exist  in  different  degrees  of  severity. 
In  the  niiidtst  form,  wliich  may  oflen  puss  unnoticed  unless  the  attendants 
are  especially  on  the  watch  for  it,  the  child  slops  for  a  moment  in  ils  occu- 
pation, whether  speaking,  eating,  or  playing,  while  ils  eyes  become  fixed, 
Ihe  face  blanches  or  becomes  congested  and  assumes  a  vacant  expression. 
This  condition  may  last  for  only  a  few  seconds,  when  the  child  assumes 
its  former  occupation  as  though  it  had  never  been  interrupted,  and  usually 
is  not  aware  that  anything  has  happened,  in  other  cases  this  condilion 
lasts  a  tittle  longer,  and  slight  twitching  of  Ihe  lower  part  of  the  far^e  and 
of  the  extremities  may  occur.  Again,  the  attacks  are  more  severe,  the 
child  com])lain5  of  being  dizzy,  staggers,  has  slight  convulsive  movements, 
and  turns  pale,  tliis  condition  lasting  for  a  minute  or  more,  and  being 
quite  marked,  but  without  any  total  loss  of  consciousness.  Momentary 
attacks  of  staggering  sometimes  occur  alone  in  place  of  the  attacks  above 
described.  At  times  these  atlacks  of  petit  mal  are  the  only  manifesta- 
tions of  the  disease,  but  in  severe  cases  they  are  apt  to  be  accom- 
panied by  occasional  attacks  of  grand  mal.  They  may  occur  as  oflen 
as  twenty  or  thirty  times  a  day,  or,  on  the  other  hand,  they  may  be 
noticed  only  once  in  four  or  live  days,  and  sometimes  they  ure  absent  for 
longer  intervals. 
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Qrand  Mai. — In   llie  gi-aiul   wnl  Ihc   attacks   are.  of    much   greater 
severity.     They  are  somelimps  preceded  for  several  hours  by  a  feeling 
of  malaise  or  general  Jisroniforl,  btit  this  \s  not  always  priscril.     Patients 
somelimes  have  notice  of  the  sudden  onset  of  the  attack,  whirli  ininii-- 
diately  preeeding  the  convulsions  and  forming  part  of  the  atUck  itself 
is  called  the  aurti.     This  aura  may  he  of  different  kinds.     If  is  most  eoin- 
nionly  a  sense  of  fulness  or  oppression  ni  the  epigaslriuuL.  from  wliich 
soinelliing  seems  to  rise  into  the  throat,  and  unconsciousness  supervenes. 
It  may  be,  however,  a  pain  or  a  sensalion  of  numbness,  tingling,  or  other 
form  of  pariesthesia  in  various  ]»arls  of  llie  body,     Sotnetimes  tinnitus  is 
the  first  symptom.     Frequently  the  patient  has  no  warning  whatever  of 
Itie  attack,  but  falls  iincnnscions  wilh  or  without  a  cry.    The  face  becomes 
congested,  and  the  eyes  usually  turn  upward  so  that  only  the  whites  can 
be  seen.     Afler  this  follows  the  stagi.'  of  tonic  convulsions,  which  is  some- 
times so  short  that  it  is  overlooked.     Then  come  the  clonic  convulsions, 
which  in  typical  cases  are  general,  although  the  limbs  on  one  side  of  the 
body  are  somelimes  more  affoctcd  than  those  on  the  other  side.     Iii  sucli 
cases   a   post-epileptic   hemiplegia    lasting    several   hours   or   days   may 
result.     The  movements  of  the  limbs  are  apt  to  be  very  violent,  the  hands 
are  dinclied,  the  thumbs  being  fli'Sed  on  the  palms  and  the  fingers  closed 
over  them.     In  many  cases  the  patients  tVoth  at  the  mouth.     In  llie  iimre 
severe  caseM  the  children  bite  tticir  tongues  and  pass  Iheir  urine  involun- 
tarily.    The  duration  of  such  attacks  is  usually  five  or  ten  minutes,  but 
one  attack  may  succeed  another  with  little  or  no  intermission.    When  the 
attacks  follow  one  another  in  this  way  for  several  hours  the  patient  is  said 
to  bo  in  Ifie  ipili-j,llc  eliitii«,  and  his  condition  as  regards  life  is  verj'  serious. 
After  the  convulsion  ceases  the  child's  breathing  becomes  stertorous  and 
Uie  limbs  are  i-ulaxed.     Later,  and  before  consciousness  fully  returns,  llie 
ciiild  often  falls  into  a  deep  sleep,  and  on  waking  has  no  recollection  of 
the  attack,  but   complains  only  of  headache  and   of  mental  confusion. 
Attacks  often  occur  in  the  nighl.  and  in  this  way  may  be  overlooked,  the 
only  evidence  of  them  being  that  the  child  has  wet  Ihe  bed.     In  certain 
cases,  when  only  nocturnal  attacks  have  been  present,  we  ofien  have 
reason  to  believe  that  the  disease  has  existed  for  considerable  periods 
before  its  presence  was   suspected.     In  some   ca.'^es  in   coimection   with 
the  atlacks  there  is  a  desire  to  walk  or  to  run,  so  thai   thi'  palii-nt  must 
be  closely  watched.     In  this  condition  children  may  walk  slniight  against 
an  obstacle,  though  Ihey  are  more  apt  to  slop  when  something  comes 
across  Uieir  paUi.     Sometimes  tliey  walk  or  run  in  circles. 

The  cases  of  paroxysmal  running  described  by  Bullard  are  at  times 
the  early  manifestations  of  an  epilepsy  which  will  develop  later,  although   J 
they  may  also  be  only  the  symptoms  of  hysteria,  chorea,  and  organic    ■ 
cerebral  disease. 

In  the  so-called  vuuiurd  form  of  epilepsy  the   convulsions   occur   at 
frequent  and  at  very  short  interval?,  then  cease  suddenly  only  to  recur 
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Hf^n  afltT  an  inlerval  of  many  iiiontlis  in  the  saiin?  massed  form,  hi  laler 
lilt;  [iic  attacks  eventually  iKTonio  more  evenly  distributvil  and  assume  tlie 
usual  type  of  grand  ma!.  Tliis  variety  is  very  atypical  in  tlie  bt^nnning 
and  may  give  rise  to  a  suspicion  of  hysteria.  It  is  peculiarly  resislcnt  to 
treatment. 

Epili-ptic  ctiildron  are  liable  to  bursts  of  ungovernable  anger  and  vio- 
lence lasting  for  hours,  in  which  they  may  tear  and  destroy  things,  bite 
the  mother  or  nurse,  and  arc  apparently  for  a  time  under  the  influence  of 
illusions  and  lialhuinatlons.  This  fonu  is  called  pfijchii-  •jjUfjuii/ in  dis- 
tinction to  motor  epilepsy,  and  is  due  to  tlie  nervous  explosion  taking 
place  in  the  psychic  instead  of  Ihe  motor  areas.  The  motor  attack  may 
precede  Ihe  psychic,  or  vice  versa. 

The  condition  of  patients  between  the  attacks  is  in  the  lighter  cases 
and  in  the  beginning  of  the  disease  usually  (piile  normal.  As  the  disease 
progresses,  however,  there  is  a  tendency  to  mental  inipairnieiil,  and  in  tlie 
more  severe  cases,  in  contrast  to  the  lighter  ones,  we  are  apt  to  find  some 
enfeeblement  of  intellect,  which  at  times  may  go  on  to  an  advanced 
dcmenlia.  Such  cases  are  to  be  distinguished  from  the  symptomatic 
epilepsy  seen  in  cases  of  defective  mental  development. 

DiAiNosis. — As  the  con\nilsive  attacks  occurring  in  epilepsy  cannot  be 
distinguished  clinically  from  similar  attacks  due  to  otiier  causes,  we  are 
forced  to  differentiate  epilepsy  from  other  diseases  by  carefully  eliminating 
other  causes  for  the  convulsions.  We  must  also  wait  to  see  whether  llie 
attacks  will  continue  indelinilely,  in  which  case  they  are  more  likely  to  be 
epileptic. 

The  diagnosis  of  epilepsy  is  made  from  a  continuance  of  the  attacks 
after  a  considerable  period  without  eridence  of  any  organic  disease  or 
reflex  irritation.  VVIien  the  child  bites  ils  tongue  during  the  attack  and 
goes  to  sleep  aller  the  convulsion,  or  when  there  is  temporary  mental 
unijairment  after  the  convulsion,  we  have  good  reason  to  stale  that  Uie 
convulsions  are  due  to  true  epilepsy,  especially  if  no  symptoms  of  organic 
brain  disease  coexist 

Epileptic  are  easily  distinguished  from  hysterical  convulsions  by  the 
presence  of  cun.sciuusness  in  Ihe  latter,  at  any  rale  to  a  considerable 
extent.  Hysterical  convulsions  in  children  are  not  very  common,  and 
almost  never  exist  without  the  presence  of  other  symptoms  of  hysteria. 

Pkog.vosis. — The  prognosis  of  epilepsy  for  Hie  is,  on  the  whole,  favor- 
able, and  epileptics  may  live  for  many  years. 

As  regards  cure,  Ihe  prognosis  in  cases  be^nning  in  early  infancy  b 
very  serious  t)ul  by  no  means  hopeless.  When  the  disease  begins  at  the 
age  of  ten  years  or  later  a  certain  number  seem  to  recover,  at  least  lem- 
por.irily.  Many  aiithorilics  consider  UliI  true  epilepsy  is  never  cured,  yi-t 
imdoidtleil  coses  exist  in  which  no  convulsions  lake  place  for  years. 

The  i>rognosis  is  inlluenced  by  the  length  of  time  the  disease  has  run 
before  thorough  treatment  is  instituted.     If  begun  early  and  carried  out 
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systematically  for  months  or  years,  according  to  the  seventy  of  the  case, 
the  <;hances  of-  complete  recovery  are  greatly  increased.  Death  may 
occur  from  accidents  during  an  attack,  such  as  falls,  from  being  smoth- 
ered in  bed  or  drowned  while  bathing. 

Treatment. — The  child  should  be  treated  at  once,  in  order  to  avoid 
continuous  shocks  to  its  nerve-centres.  Much  benefit  results  from  early 
attention  to  general  hygienic  conditions  and  to  protection  from  nervous 
disturbaniii's.  The  management  of  these  cases  demands  constant  watcrh- 
fulness  and  tact,  so  as  to  regulate  the  surroundings  of  the  child  in  such  a 
way  as  to  avoid  all  source  of  nervous  excitement  and  irritation,  surh  as 
arise  from  improper  diet,  gastric  and  intestinal  disorders,  genital  irrita- 
tion, and  adenoid  growths.  The  diet  must  be  r^ulated  according  to  the 
especial  indications  fur  each  patient,  A  slight  gastric  irritation  apparently 
produces  more  serious  consequences  in  epilepsy  than  irritation  of  any 
other  part  of  the  body.  A  vegetable  diet  is  usually  indicated,  but  when 
the  child  does  not  thrive  on  this  it  is  adrisable  to  give  a  certain  amount  of 
meat.     Eggs  are  usually  well  borne. 

The  bromides  in  some  form  are  the  most  useful  drugs.  At  present 
there  is  a  reaction  against  the  absolute  exclusion  of  nitrogcTious  food.  It 
should,  however,  be  given  in  Umitcd  quantities.  Of  far  more  importance 
is  tlie  diminution  or  exclusion  of  chlorides,  especially  table  salt  from  the 
food.  It  has  been  demonstrated  experimentally  and  clinically  that 
bromides  exert  a  much  more  beneih'ial  action  when  chlorides  are 
excluded  and  considerably  smaller  doses  are  required  to  produce  the 
same  effect.  The  untoward  results  of  the  bromides  are  also  less  likely  to 
develop.  In  severe  cases  sodium  bromide  may  replace  the  salt  in  cooked 
food  and  be  used  at  the  table.  One  drachm  to  one  loaC  of  bread  is  the 
amount  usually  used.  When  such  substitution  is  made  it  is  important  to 
keep  an  accurate  record  of  the  amount  of  bromide  administered  iii  this 
form.  Tourelte  has  suggested  a  very  efiicient  combination  in  the  propor- 
tion of  two  ports  of  potassium  bromide  to  one  part  each  of  sodium 
bromide,  ammonium  bromide  and  sodium  benzoate.  It  is  best  to  b^in 
with  a  dose  of  0.36  gramme  (6  grains)  three  times  a  day  for  infants  of  one 
to  two  years,  and  to  double  this  amount  for  older  children.  Jf  tlie  con- 
vulsions are  not  controlled,  the  doses  should  be  increased  gradually  until 
the  physiological  action  of  the  drug  is  noticed.  This  treatnienl  sliould  be 
carried  out  for  long  periods,  but  under  constant  supervision,  and  from  six 
months  to  a  year  afler  the  convulsive  attacks  seem  to  have  ceased.  Cases 
due  to  traumatic  or  organic  lesions  are  occasionally  benefited  by  opera- 
tion.    They  are  less  susceptible  to  bromide  treatment 

The  following  case  represents  epilepsy  in  a  girl  three  years  old : 

She  was  lieallliy  al  birlh.  anJ  remained  so  until  she  was  two  luonlhs  uld.  At 
thai  time  she  l)egaD  to  liave  sliplit  convuUivo  attacks,  the  cause  (if  whicli  i-oul'l  niil  bo 
accounted  fur.  During  thi?  earlier  attocts  she  appeared  to  be  frigblened.  She  wttgld 
then  scream,  and  become  rigid  and  unconscious  for  about  fifteen  tninules,  afler  whieli 
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Ebe  would  sleep  ftiree  ir  four  hours.  These  attaclcB  occurred  al  all  hours  of  Ihe  day 
and  of  Uie  nighl.  They  continued  .it  irregular  intervals,  but  were  not  bo  froquenl  aUtr 
Ihe  fti-sl  year  and  a  half.  During  the  first  year  she  seemed  as  bright  as  any  infant  of 
her  age,  Bnd  developed  normally.  She  was  trealed  with  (he  bromides,  and  they  seem 
to  have  tieen  of  some  benefit,  but  did  not  produce  a.  permanent  cure. 

In  the  third  year  her  mental  condition  was  much  affected.  She  had  never  been 
able  to  sit  aJone  or  to  bear  her  weight  on  her  feet.  She  could  not  feed  hereelf.  and  she 
understood  very  little  that  was  said  to  her.  Her  head  was  about  the  normal  size. 
Her  face  and  eyes  had  a  vacant  expression,  and  she  had  to  be  taken  care  of  as  though 
she  were  an  infant  in  the  early  months  of  life. 

In  this  case  there  was  no  hialory  of  epilepsy  or  of  any  especial  nervous  disorder  in 
the  family,  nor  of  traumatism  or  of  any  serious  disease  which  could  hnve  product'd  this 
nervous  disturbance.  II  was  a  case  of  epilepsy  starting  from  some  unknown  cause  and 
resulting  in  permanent  idiocy. 

The  following  case  illustrating  the  psytihit;  form  of  epilepsy  occurred 
in  the  practice  of  Dr.  George  A.  Waterman  ; 

L.  H.,  n  gW],  was  delicate  as  an  infant.  Al  the  age  of  2\  years  she  had  convul- 
sions and  fur  two  days  ether  wiis  used  freely  to  control  (hem.  At  4  and  6  years  similar 
attacks  occurred  which  were  altribiiled  to  indiscretions  of  diet.  Since  the  age  of  5, 
she  was  subject  to  attacks  of  iibdominLiI  pain,  liisliiig  about  one  minute,  during  which 
she  screamed,  prcsst-d  hor  hands  into  the  abdomen,  flushed  in  the  face  and  seemed 
about  to  fall.  The  attacks  terminnled  wilti  the  p;is!iage  of  gas.  They  c^-ime  often 
several  times  a  d.iy  or  during  sleep.  There  were  intervals  nf  one  or  two  weeks  when 
they  did  not  occur.  Al  the  age  of  II  years  the  allucks  assumed  a  ditTerenl  character, 
which  in  genera]  were  us  follows  :  She  smldenly  sat  up  in  b"d  ;  ojiened  her  eyes  as  if 
awakeninu  but  Ihe  ejtpreasion  was  llxed  and  glistening,  the  pupils  dilated,  lh«  lips 
parted  showing  the  teeth  mid  giving  an  expression  of  ecslacy.  Herej'es  appeared  lo 
follow  some  ubji-ct  movini;  ahoul  in  the  air.  The  grin  then  ijisappeared  leaving  a 
vacant  expression  and  she  fell  back  in  a  condition  of  i?tupor  from  which  she  could  he 
aroused  afler  a  few  minules  but  retained  noknuwled)^  of  what  had  happened.  The 
attacks  occurred  once  or  twice  a  night  and  lasted  several  years.  She  improved  very 
much  under  a  rigid  bromide  treatment  for  a  considerable  period  and  Ihen  the  massed 
form  of  epilepsy  developed. 

Instances  of  mania  and  melancholia  at  times  occur.  Hallucinations, 
which  are  a  cummon  syiuplnm  in  the  insanily  of  adults,  occur  in  children 
usually  in  ounni'dion  utili  the  delirium  of  fever,  or  more  ntrely  with 
epilepsy.  Insanity  is  met  with  in  children  at  any  age ;  it  is  extremely  rare 
before  puberty,  but  then  becomes  more  rrerpient.  The  subject  is  more 
appropriately  treated  in  text-books  on  nervous  and  menial  diseases  and 
one  may  especially  recommend  the  last  edition  of  Church  and  Peterson, 

IDIOCY.  -IMBECILJTY. 

Idiocy  is  a  condition  in  wliirh  there  is  u  complete  and  permanent  im- 
pairment <ir  the  mind.  Imbciilily  or  relarded  mental  development  is  a 
slighter  grade  of  mental  deliriency.  Both  conditions  occur  in  bi';iitis 
which  are  not  fully  developed  in  conlradistinclion  to  dementia,  in  which 
the  faculties  are  lust  in  a  fully  developed  brain. 
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Etiology. — Idiocy  may  be  eotigenjial,  arising  from  intra-uterine  dis- 
ease, or  it  may  be  hereditary  in  families  in  whom  the  parents  have  had 
such  nervous  manifcsSations  as  insaiiily,  hysteria,  epilepsy,  and  chorea,  or 
who  have  been  syphilitic,  alcoholic,  or  consanguineous.  The  acquired  form 
may  be  caused  when  there  is  a  predisposition  to  mental  disease  or  to  a 
cerebral  lesion  produced  by  traumatic  conditions,  such  as  presstire  on  (he 
head  at  birth,  injury  to  the  head  by  falls  or  blows,  and  inlrucranial  heinor- 

Fin.  lfi5. 
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rhages.  Idiocy  is  in  some  cases  also  associated  with  hydrocephalus  and 
microcephalus ;  it  may  also  be  a  result  of  epilepsy,  especially  wlien  (he 
epilepsy  develops  early  in  life  and  (he  attacks  are  frequent.  Acute  infoc- 
lious  diseases,  especially  e|)idemic  cerebro- spinal  nieiiingilis  and  acute 
enceplialilis,  are  odeii  responsible  for  the  development  nf  idiocy. 

Pathological  Anatomy. — Idiocy  is  rarely  a  primary  disease,  hut  usually 
presents  the  terminal  lesions  of  many  different  diseases  of  the  brain.    The 
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result  of  these  pathological  conditions  is  usually  atrophy,  which  may  be 
local  or  general,  and  of  intra-  or  extra-nteriiie  origin.  Various  congenital 
deformities,  or  slignnila  of  degeneralion,  as  those  of  the  lips,  palate,  mouth. 
hands,  and  feel,  are  frequently  associated  with  idiopy,  such  as  iiare-lip, 
clefl  palate,  strabismus,  ears  of  abnormal  shape  or  detieient  markings, 
polydactylism,  nialformation  of  the  leelh,  coloboma,  niacrocophalism, 
niicrocftphalism,  marked  facial  asymmetry,  spina  bilida,  uialformation  of 
the  genital  organs,  congenital  absence  of  hair,  infantilism,  feminism  and 
inasculinism.  Many  other  anomalies  of  development  ai'e  noted,  hut  too 
much  importance  should  not  be  attached  merely  to  these  stigmata  as  many 
of  them  may  occur  in  children  who  are  mentally  sound. 

SvMPTuM.'i, — Tiie  symptoms  of  idiocy  vary  according  as  the  individual 
represents  a  high  or  a  low  grade  of  this  condition.  An  idiot  may  have  a 
large  head  from  liydrocephalus,  or  a  small  head  from  cerebral  non- 
development  or  from  cerebral  atrophy.  Again,  idiots  may  have  normally 
developed  crania  both  as  to  size  and  qs  to  shape.  In  the  lower  grades 
there  is  ollen  some  physical  malformalion  in  connection  with  the  men- 
tal impairment.  The  temperament  may  be  violent  or  good-natured,  the 
mood  oflen  alternating.  The  sense  nf  morality  is  wholly  lost.  Extreme 
mischievousness  or  even  cruelty  to  animals  and  other  children  may 
bo  an  early  indication  of  the  perverted  nature  of  the  child.  In  the 
more  severe  cases  of  idiocy  there  is  considerable  incoordinalioti  of  the 
limbs,  and  the  movements  of  the  ciiild  are  awkward  and  irregular.  In 
njany  cases  the  speech  is  alniusl  uninlelligible.  The  idiot  does  not  take 
notice-  of  surrounding  objects  as  dues  the  normal  child,  and  even  when 
ttie  sight  and  hearing  are  perfectly  normal  the  impressions  made  on 
the  senses  are  deadened.  Epile|)tiform  convulsions  very  commonly  ac- 
company idiocy,  and  pliiy  a  most  important  part  in  the  general  condition 
of  the    patient. 

The  symptoms  which  are  usually  niel  with,  and  which  enable  us  to 
diagnosticate  a  prunonneed  case  of  idiocy,  are  the  characteristic  expres- 
sion, the  occasional  presence  ofstrablsmus,  the  drooping  head,  the  drool- 
ing, and  the  lack  of  all  idea  of  cleanlitjess.  The  teeth  are  usually  decayed. 
Sometimes  the  child  is  so  Hmp  that  he  is  unable  to  bear  hb  weight  at 
all,  or  will  stand  held  by  the  hands,  with  his  feet  apart.  Ids  knees  bent, 
and  his  trunk  leaning  forward.  The  whole  body  sways  to  and  fro  with 
an  oscillating  movement  and  absence  of  equilibrium.  When  able  to 
walk  alone  he  walks  in  a  staggering,  uncertain  way.  and  falls  easily, 
in  many  cases,  however,  the  child  cannot  even  sit  up  alone.  The  mus- 
cles of  the  neck  are  ollen  so  weak  that  the  head  falls  over  on  one 
shoulder  or  forward  on  the  chest.  The  vertebral  column  fails  to  sup- 
port the  trunk  and  bends  to  a  marked  degree,  and  all  the  muscles  are 
feeble  and  cnmpamlively  useless.  lack  of  power  of  attention  and  lack 
of  memory  exist  in  all  cases,  and  in  the  higher  grades  are  often  the  moat 
prominent  symptoms. 
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A  special  type  of  idiocy  lias  been  described  under  (he  term  ageiiu^-. 
eoHicaliji.  in  which  llie  size  aiid  weight  of  the  braia  are  normal,  but  in 
wliich  abnommiilics  of  developrnL-iil  of  (he  fissures  of  Rolando,  of  the 
interpiirirlal  fUsuivs.  arul  of  tiie  cortical  nurve-colls  have  been  recognized. 
This  form  of  idiocy  is  associated  with  blindness  and  termimites  in 
ntDrasiniiS. 

Mongolian  idiocy  is  simply  a  lyjif  characlcTized  Jjy  the  sj^ns  and 
symptoms  of  idiocy  In  cjjses  in  wtiich  ttie  noso  is  hrouil  and  flat  and  Ihe 
palpebral  fissures  slant  downward  toward  tlie  median  line. 

Another  form  of  idiocy  has  been  described  originally  by  -Saclis  and 
repeatedly  observed  by  otlicrs,  (.ailed  amaurotic  /ti mill/  idioctf.  This  type 
occurs  for  the  most  part  in  Jewish  families.  Its  chief  characteristics  are 
idiocy  combined  wilh  spastic  paralysis  of  all  four  extremities,  blindness 
from  optic  atrophy,  and  llie  macula  lulea  assumes  a  cherry  red  color,  it 
appears  at  about  eight  to  ten  months  of  age,  and  while  formerly  con- 
sidered as  a  congenital  disease,  is  according  to  pathological  findings  classed 
as  a  degenerative  disease.     Children  so  affected  die  early  in  life. 

Diagnosis. — We  should  be  careful  in  very  young  children  not  to  con- 
fuse slow  or  retartled  mental  development  with  idiocy.  There  is  so  much 
variation  in  the  time  at  which  children  walk  and  talk,  and  a  delayed  de- 
velopment of  these  functions  must  not  be  considered  to  represent  a  con- 
dition of  mental  impairment.  Some  children  develop  so  slowly,  both 
bodily  and  mentally,  that  Uiey  appear  very  backward  in  comparison  with 
otliers  of  Ihe  same  age.  Children  in  the  first  year  of  their  hves  may  be 
80  seriously  affected  by  some  grave  disease  that  their  development  is  pre- 
vented from  advancing  normally,  and  in  comparison  ivilh  nlher  children 
of  Ihe  same  age  tliey  may  be  far  below  the  usual  grade  of  intelligcnre.  If, 
however,  we  examine  this  class  of  cases  carefully,  we  see  that,  although 
tliey  are  very  backward  in  Iheir  development,  tliey  are  gmdnaily  devel- 
oping, and  tliat  they  do'  not  represent  the  condition  of  complete  arrest  of 
development  which  exists  in  idiots. 

U  is  well  to  remember  that  in  rhacbills  and  in  extreme  cases  of  nial- 
nulriiion  we  are  apt  to  have  not  only  relarded  mt-nlal  development,  but  a 
weakness  of  the  extremities  simulating  paralysis.  When  both  Ihcse 
fonditinns  occur,  such  caries  may  sometimes  be  mistaken  fur  idiots. 

In  judgiTig  the  menial  development  of  a  given  child  jn  reference  lo  Jta 
age  one  will  find  the  following  sunmiary  of  the  normal  slate  of  develoji- 
ment  in  (he  early  months  of  life  very  helpful,  II  is  taken  Irom  Chiu-ch 
and  Pelerson's  "Nervous  and  Menial  Diseases,"  and  was  abstracted  by 
them  from  Fryer's,  "The  Mind  of  tJie  Child"- 


J'^rtt  M'niih.^Sens'dive  In  light  aa  earljr  as  Aral  nriil  sitoiiiI  ihiys.  Pleiisure  in 
liglil  urpanclli;  iind  in  briifhl  oljjet-la  on  eltwiilli  day.  Hciira  rm  fi.iirlli  Jay.  DUcrimi. 
nnlea  sounds  liial  Iwo  weoks  of  month.  Starts  al  geiille  louches  stimuli  niiJ  Ihird  day*. 
Sensibility  to   lusle  aJjout  end  of  lirst  week.     Sliong- am  filing  But«laiirp9  produet 
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mimetic  movemenls  at  birlli.  Plensure  first  days  in  nursing,  in  bath,  in  sight  of 
objects.  DJsi.-iiinforl  lirst  daya  from  cold,  wi-l,  hunger,  tight  cloHiing.  Smiles  on 
twpnly-BJxth  day.  Tpars  mi  Iweiity-tiiird  diiy.  Vowol-aounda  in  first  month.  Memory 
first  active  as  to  taste  and  siiii^ll  :  then  as  lo  touch,  sight,  hearing.  Incoordinate 
movcmpnls  of  t-yes.  Slecpa  two  hours  at  a  lime,  and  sixlpen  hours  in  tiventT-foiir. 
Reflex fs  active. 

Sreond  J/onrt. -—Strabismus  occasiontilly  until  end  of  month.  Recognizes  human 
voices  1  turns  head  toward  sounds.  Pleased  with  iiuisic  and  with  human  face.  Sleeps 
three,  sometimes  flv^  or  six  hours.  Laughs  from  lictling  at  eighth  week.  Clasps  with 
iUi  four  fingera  at  eighth  week.  First  consonants  from  forty-third  (o  fifly-flrst  days 
(am-ma,  la-hu,  go,  ara). 

Viird  MoiUh, — Sixty-first  day,  fry  of  joy  at  sight  of  mother  and  father  :  eyelids 
not  completely  raised  when  child  looks  up.  Accomodates  at  ninth  week.  Notes  sound 
of  watch  at  ninlh  week  :  listens  with  alleiition. 

Fourth  MoiUh. — Eye-movements  perfect.  Oi)jeels  aeiied  aie  moved  toward  Ihe 
eyes.  Griisjis  at  olijeds  too  distant.  Joy  at  seeing  self  in  mirror.  Conlrapoailion  of 
Ihuinb  in  jirusjiiag  at  fuurleenth  week.  Head  held  up  permanently.  Sits  up  with  back 
supported  at  fourteenth  week.     Beginning  to  imitate. 

Fifth  Month. — ^Discriminales  strangere.  Looks  inquiringly,  pleasure  in  crumpling 
and  tearing  newspapers,  pulling  hair,  ringing  a  bell.  Sleeps  ten  lo  eleven  hours  with- 
out food.  Desire  shown  by  stretehing  out  arms.  Seizes  and  carries  olijecis  lo  mouth. 
Consonanis  1  and  k. 

Shrill  jl/on'/i.— Raises  self  to  silting  posture.  Laughs,  and  rainea  and  drops  arms 
when  pleasure  ia  great.  "Crows"  with  pleasure.  Compares  image  of  Cither  in 
mirror  with  original. 

Seventh  Month. — Astonishment  shown  by  open  mouth  and  eyes.  Recngnizee  nurse 
after  four  weeks'  absence.  Sighs.  Imitales  movements  of  head,  of  pursing  li])s. 
Averts  lie.td  a^  a  sii;u  uf  refusal.     Places  himself  upright  on  lap. 

Eighth  Month. — Aatouishmcnt  at  new  sounds  and  sights  ;  at  imitations  of  cries  of 
animals. 

Ninth  .Ui(n(A.— Stands  on  feet  without  support.  More  interest  almwn  in  tilings  in 
general.  SIrikes  hands  together  with  joy.  Shuts  eyes  and  turns  hejid  away  when 
Bomething  disagreeable  ia  to  be  endured.  Fear  of  dog.  Turns  over  when  laid  face 
downward.  Turns  head  to  light  when  a^ki.-d  where  it  is.  Questions  understood 
before  child  can  speak.     V'lice  more  modulated. 

Tinth  Month. — Sits  up  wilboiit  support  in  Imlh  and  <-arriage.  First  altempis  at 
walking  at  forly-tlrst  week.  Beckoning  imituled.  Missed  parents  in  absence,  also  !i 
single  nine-pin  of  a  set.  Cannot  repeat  a  syllable  heard.  Monologues  and  hints  at 
imitation  (ma,  pappa,  tatta,  appapa,  baba,  Inta,  pa,  rrrr,  rrra). 

Eleventh  Month. — Screaming  quieted  by  "sli."  SilUng  lieeoiiies  halilt  for  liffe. 
Stands  without  support.  Stamps.  Syllable  correctly  repeated.  Whispering  begins. 
Consonants  b,  p,  t,  d,  m,  n,  r,  1,  g,  k,  vowel  a  most  used,  u  and  o  rare,  i  very  rare. 

Twelfth  Month. — Pushes  chair.  Con  not  raise  self  or  walk  without  help.  Obeys 
command.      (Jives  the  hand. 

Thirteenth  Month. — Creeps.  Shakes  bead  in  denial.  Says  papa  and  mamma. 
Understands  some  words  spoken. 

Fourteenth  Monlh.^Can  not  walk  without  support.  Raises  himself  by  chair. 
Imitales  coughing  and  swinging  of  arms. 

Fifterntli  ^funM.^Walks  without  support.  Laughs,  smiles,  gives  a  kiss  on 
request,      [("penis  syllables.      Understands  ten  words. 

Sijieenth  Month. — Runs  alone,      Falls  rarely. 

SevmlteiUh,  Eighteenth,  and  Niaelemlh  Month*. — Sleeps  ten  hours  at  a  lime. 
AMOfiotes  words  with  objecis  luid  moveuients.      Blows  horn,  strikes  with  hand  or  foot. 


gives  leaves  lo  slag,  waters  flowera,  puts  aliek  of  wood  in  slove,  washes  himda.  comb* 
&nil  brushes  li«ir,  ami  oilier  iiiiiliilivi-  muveiiieiiU. 

Twentieth  to  Twailij-Jourth  Monthi. — Mnrks  wilh  pencil  011  paper,  whispers  in 
reading  newspaper.  Very  Tew  expressions  of  his  arv  recugiiiiable.  Executes  orders 
with  surprii^ing  nci'uriic)'.     Tri<^s  to  sing  and  beat  lime  Hi)d  d^iiii.'e. 

T'pmtff-fiflh  In  Thirlirih  M'-iilk,  —  llistinguisli'-s  eolor  (-LrrB^-lly.  Sentt^nriis  ol'  snv- 
eral  wordH.      Bi'xins  to  chtiib  and  jump  and  tn  ask  qiu'»liittis. 

JJiirliel.h  to  Fnrlittk  JUohM.— (i'"'B  up-slaiis  nitlmut  help.  St-ntenccs  correctly 
applied.  Clauses  ftinneil.  Words  distinrtly  spi.ken,  but  infliirnci' of  di«ilftl  appears. 
Queslioniiig  repeated  to  weariness.  Approximates  manner  of  speenh  lo  that  of  fiimilf 
more  and  more. 


Treatment. — The  treatment  of  idiots  is  essentially  conijirised  under 
the  question  of  their  education.  The  educalion  of  this  class  of  cases 
should  be  begun  early,  usually  from  the  fourth  to  the  sixth  year.  Much 
can  be  done  to  improve  the  various  defecis  wliith  exist  in  each  individual. 
He  can  usually  be  taught  to  co-ordinate  his  tnovemeiils,  and  by  altendint 
to  Ills  general  health  his  physical  condition  can  oflcn  be  much  improved. 
Ill  many  cases,  if  convulsions  are  present,  tiny  ran  be  iriore  or  less  con- 
trolled. Malformations  or  paralyses  can  be  treated  with  bciielU  by  appu- 
ralus  or  by  operation.  Tlie  best  results  in  tliese  cases  will  be  allaincd 
by  placing  the  children  in  institutions  devoted  to  the  Iraitiiiig  of  idiols. 
For  an  excellent  outline  of  the  niethiKls  employed  to  educate  idiots  and 
imbeciles,  the  reader  i.s  referred  tu  the  ltl05  edition  of  Church  and 
Peterson,  "  Nervous  and  Menial  Diseases."  Parenls  can  be  told  that  the 
association  of  their  children  with  others  who  are  feeble-minded  is  not 
tt  disadvanta[:e,  while  it  is  oflen  a  great  disadvantage  for  the  children  of 
sound  mind  iti  a  family  lo  be  associated  with  one  who  is  idiotic.  In  the 
large  majority  of  cases,  however,  tliey  will  always  have  to  be  supervised 
during  their  lives,  and,  in  most  instances,  afler  they  have  advanced  to  a 
certain  point  they  are  liable  to  retrograde. 

ARRESTED  PSYOHIOAL  DEVELOPMENT. 

Arrested  psychical  development  is  a  term  used  in  speakinji  of  nn  ap- 
parent lark  of  mental  growth  which  is  sometimes  niel  wilh  irj  inlanry. 
So  far  as  we  know,  it  is  a  functional  and  not  an  oivani»i  condition  of  the 
brain.  Infants  wilh  this  affection  develop  both  menially  and  physicully 
for  a  variable  period,  |)erliaps  live  or  six  montlis,  and  llien  cutdinue  lo 
develop  physically  but  cease  to  develop  mentally.  This  condili<iii  bats 
for  a  variaiile  period  of  months,  when  their  mental  dcvelopini'iil  begins 
again,  and,  although  for  some  time  they  are  backward  in  compaiison  with 
other  children  of  their  age,  they  finally  show  no  trace  of  an  abriomial 
mental  condilion. 

In  some  cases  the  arresl  of  cerebral  develojinient  is  associated  mlh  a 
condition  of  physical  weakness,  so  thai  llie  power  to  sil  and  to  walk  at  Uic 
usual  age  is  delayed  to  a  much  later  period,  as  the  third  or  fourlh  year. 

Arrested  psycliical  development  seems  to  be  rather  commonly  nsso- 
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ciated  wilh  rhachitis,  and  may  also  occur  in  the  course  of  severe  illnesses, 
but  nothing  else  is  definitoly  known  roncernin;,'  it. 


B:irrARDED  speech. 

When  during  the  second  year  tho  power  of  speech  does  not  develop 
with  the  usual  rapidity,  il  is  spoken  of  as  retardt^d  speech. 

This  lack  of  power  to  spoak  may  be  from  a  simple  lack  of  develop- 
ment of  cerfain  portions  of  the  brain,  or  from  organie  or  functional  cere- 
bral disfurbance.  It  may  also  arise  from  abnormal  ctmditions  oulside  of 
the  brain.  The  cases  which  are  caused  by  a  lack  of  development  may 
be  of  congenilal  origin,  or  may  be  due  to  an  arresled  cerebral  develop- 
ment produced  by  a  nunibiT  of  causes.  These  causes  are  usually  con- 
nected wilh  some  serious  interference  with  the  cerebral  growth,  such  as 
defective  development  of  the  bulbar  nuclei.  Organic  aphasia  is  like  that 
produced  by  some  organic  lesion  of  the  brain  such  as  exists  In  cases  of 
cerebral  paralysis.  II  may  also  be  connecled  with  the  condilioti  of  idiocy. 
The  functional  aphasia  has  already  been  described.  ,  It  may  be  produced 
by  many  causes,  among  others  the  infectious  diseases.  A  child  may  for  a 
lime  during  a  severe  illness,  and  after  convalescence  has  been  eslablished, 
apparently  be  unable  to  use  the  words  thai  it  was  accuslorned  to  before 
the  illness.  We  have,  however,  in  a  number  of  cases,  noticed  that  the 
child  speaks  belter  than  it  dirt  before  the  illness. 

Retarded  speech  may  also  be  caused  by  such  physical  defocis  as  dis- 
ease of  the  ear  resulting  in  deafness,  and  from  such  a  physical  malforma- 
tion of  the  mouth,  palale,  or  vocal  cords  as  to  render  arliculalion  impossible. 
In  this  connection  stammering  may  be  spoken  of  as  a  cause  of  retarded 
speech.  When  called  upon  to  decide  why  the  child  is  unable  to  speak, 
Ihe  previous  hislory  should  br  i-arefully  invi'sligaled.  In  this  way  orgajdc 
disease  of  Ihe  brain  can  be  elhninated  by  means  of  the  absence  of  the 
usual  syriiptoMis  of  such  disease,  especially  hemiplegia,  and  by  ascertain- 
ing that  the  child  has  not  had  any  disease  sulliiieiilly  severe  in  ils  cliar^ 
actcr  to  interfere  with  the  development  of  the  centres  of  speech.  After 
determining  that  Ihe  child  is  nol  an  idiol,  Ihe  ear  and  mouth  should  be 
examined.  If  the  child  is  deaf,  there  is  a  good  n^asoii  for  tiis  not  being 
able  to  speak.  Even  wlien  young  children  have  learned  to  speak  faiHy 
well,  if  Ihey  laler  become  deaf  from  a  disease  tike  scariel  lever,  lliey  are 
vi.'ry  npl  to  becom-'  nmie  also.  When  a  li-sion  of  the  ear  has  occurred 
befortt  the  child  has  learned  to  speak,  he  alrt»ist  invariably  is  found  to  be 
a  deal-mule,  allliough  there  may  be  no  defecls  in  articulation  or  in  his 
mental  condition.  II  is  seldom  that  any  defect  in  the  njoutli  or  throat  is 
found  whii-h  interferes  wilh  articulation,  except  in  cases  in  which  very 
extensive  lesions  are  presenl,  such  as  defl  palate,  and  sometimis  enlargwi 
tonsils  combined  wllti  a  high-nrehed  palate  and  a  large  adenoid  gmwth. 
The  tongiii'-lit-'  which  the  purenls  usually  consider  lo  be  tin'  lanse  of 
the  aUinUnl  speech  is  seldom  presenl.     When  no  symptom  of  oi^iic, 
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funcltona],  or  developraenlal  cerebral  disease  exists,  when  there  is  no 
physical  defonaity,  and  when  the  thild  hears  well  and  seems  bright  and 
well  developed  in  oUior  ways,  tlic  parents,  as  a  rule,  may  be  assured  that 
the  speech  is  merely  retarded  and  will  probably  develop  later. 

MIOROCBPHALDS. 

When  the  head  is  under  a  certain  si/e  it  is  called  microcephalic.  The 
size  which  is  usually  accepted  as  representing  a  microceptiatic  head  is 
Ironi  40.5  to  43  coi.  (16  to  17  inches).  According  lo  Broca,  microcepha- 
lus  exists  when  the  brain  weighs  1049  grammes  (35  ounces)  in  the  male, 
and  907  grammes  (30  ounces)  in  the  Temale.  It  is  generally  considered 
that  this  microcephalic  condition  is  due  to  a  lack  of  inlra-cranial  pressure. 
Together  with  the  lack  of  development  of  the  cranial  bones  there  exists 
in  these  cases  a  lack  of  development  or  atrophy  of  the  brain,  which  may 
be  considered  either  as  the  cause  of  the  lack  of  inlra-cranial  pressure  or, 
as  is  still  believed  by  some  wriiers,  as  the  result  of  the  esieraa!  pressure 
caused  by  a  premature  synostosis.  Microcephalic  children  are  feeble- 
minded and  usually  present  the  symptoms  of  a  somewhat  low  grade  of 
idiocy.  They  not  infrequently  show  signs  of  weakness  of  the  limbs.  Oper- 
ative measures  for  the  removal  of  portions  of  the  skull  to  encourage  ils 
growth  are  unavailing.  Premature  closure  of  tlie  fontanelles  does  not 
necessarily  lead  lo  idiocy,  backward  development,  or  even  mental  impair- 
menl. 

MIBROK  WRITING. 

An  unusual  and  somewhat  striking  symptom  which  at  tunes  occurs 
in  severe  and,  as  a  nde,  chrtmic  cerebral  disease  is  one  which  is  culled 
"mirror  writing,"  which  is  a  condition  represented  by  the  individual 
wriling  in  such  away  that  the  letters  can  only  be  deciphered  when  they 
are  relleetcd  in  a  mirror.  This  symptom  is  usually  found  when  there  is 
cerebral  degeneration  or  among  the  fceble-nuiided.  The  actual  pathology 
of  the  affection  has  not  yet  been  determined. 

HYSTERIA, 

Hysteria  is  a  functional  dislurbance  of  the  cerebral  centres.  According 
lo  Ihe  tlieory  of  Janel,  it  depends  upon  a  dissociation  of  consciousness 
and  subconsciousness.  Impulses  originate  subconsciously,  which,  lacking 
tlie  inhibitory  influences  of  the  higher  function  of  consciousness,  lead  to 
most  diverse  mental  and  physical  conditions.  Tiie  name  is  a  misnomer, 
in  thai  the  disease  has  no  necessary  connection  with  uterine  disorders, 
but  it  has  been  generally  adopted, 

Etiologt. — We  know  very  little  about  the  etiolc^y  of  hysleria.  Well- 
marked  instances  of  the  disease  occur  in  early  life,  usually  in  the  middle 
and  later  periods  of  childhood.  Oppenheim  slates  that  he  tias  repeatedly 
obsened  hysteric  symptoms  in  cliildren  of  from  two  to  tlxree  yeare  of 
age.     It  is,  however,  a  rare  disease  in  early  childliood,  although  many 
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cases  begin  at  puberly.  An  inherited  nervous  organization  or  highly 
exciting  siirrouniJiiigs,  combined  willi  a  lack  of  proper  hnnie  discipline, 
appear  to  be  the  most  important  factors  in  the  development  of  the  condi- 
tion in  children.  The  direi't  (■xdting  ranse  may  be  anything  producing 
mental  or  physical  shock  in  one  who  has  by  inherifance  a  neuropathic 
predisposition.  Events  or  associations  calling  up  from  the  subconscious- 
ness memories  which  have  been  forgotten  by  the  consciousness  may 
precipitate  an  attack  of  liysteria. 

Symptoms. — The  mere  presence  of  emotional  or  imaghiativc  conditions 
in  children  does  not  constitute  hysteria.  For  the  existence  uf  the  disease 
it  is  necessary  to  have  definile  symptoms,  either  a  markedly  disorganized 
mental  slate,  paralysis,  anaesthesia,  or  some  serious  loss  of  function. 

The  symptoms  are  innurnerabie.  Convulsions  and  paralysis  are  com- 
mon, while  dysphagia,  amaurosis,  deafness  and  aiia;slliesia  are  met  with 
only  in  the  very  severe  eases.  Ana>slhesia  is  especially  interesling  as 
representing  a  pure  type  of  the  disease,  and  is  usually  on  one  side  of  the 
body,  hemiauiestliesia,  or  it  may  be  of  the  "glove"  or  "stocking"  type 
the  ansesthesia  not  corresponding  to  any  distribution  of  peripheral  nerve  . 
or  spinal  cord  lesions.  The  anesthesia  may  extend  to  the  organs  of 
special  sense  leading  to  partial  or  complete  less  of  function  of  hearing, 
sight,  smell  or  lasle,  but  the  last  two  are  liard  to  determine  with  accuracy 
in  early  life. 

Hysteria  in  children  as  usually  seen  in  America  is  marked  by  the 
emotional  conditions  of  the  child,  and  by  the  presence,  in  many  cases,  of 
a  fixed  idea  relating  to  its  own  physical  condition.  The  child  subcon- 
sciously performs  cerlaln  actions  or  functions  which  consciously  he  cannot 
control.  There  probably  has  often  been  in  the  beginning  some  real 
difllculty  or  disturbance  of  tlie  performance  of  these  funclions.  such  as 
pain,  which  has  passed  away  or  which  is  not  sufficient  lo  produce  the 
present  condition. 

The  most  common  symptoms,  aside  from  the  menial  condition,  are 
eoiiviilshns,  parnli/siit,  o  nicsthegia  or  liypercmthema. 

The  convulsions  are  distinguished  from  those  of  epilepsy  by  the 
alteration  ralher  than  the  loss  of  consciousness  and  by  the  exaggerated 
character  of  the  movements.  The  patients  may  or  may  not  be  consciously 
aware  of  their  actions  and  surroundings,  but  subconsciously,  as  shown  by 
hypnosis,  tliey  always  know  wiiat  is  laking  place.  In  epilepsy  the  loss 
of  consciousness  is  complde  and  the  memory  of  the  event  cannot  be 
aroused  in  llie  subconsciousness.  If  a  patient  is  not  actually  seen  in  an 
attack  the  diagnosis  from  epilepsy  may  be  difficult,  but  the  presence  of 
one  or  more  of  the  sligmala  of  liysteria,  tliat  is  of  ameslhesja,  hyper- 
sesthesia,  muscular  spasm  or  abulia,  gives  presumptive  evidence  of  the 
hysterical  nature  of  llie  convulsion.  The  patient  rarely  seriously  injures 
himself  in  falling,  and  does  not  bile  his  tongue.  He  does  not  sleep  afier 
the  attack  but  is  often  dull  and  apathetic. 
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The  paralysis  is  oflen  o(  the  spastic  form,  and  may  be  either  hemi- 
pl^ic,  paraplegic,  or  monoplegii:  if  following  an  injury.     In  tliis  form  the 
limbs  are  rigi'l  and  the  knee-jerks   are  exaggerated.     It  may,  hovvt-ver. 
be  of  the  (laccid  variety,  with  the  knee-jerks  diminished  or  absent.     It  is 
distinguished  from  llie  organic  forms  of  paralysis  by  the  normal  reaction 
of  the  muscles  to  eleclricity,  by  the  absence  of  atrophy,  by  the  absence 
of  any   affeulion   of  the  sphincters,  and  at  times  by   the  presence  of 
aniesthesia.    When  aiiifsthesia  occurs  it  is  usually  irre^'ular  in  distribution, 
occurring  in  patches,  or  else  it  suggests  the  distribution  seen  in  cerebral 
organic  disease.     In  oi^-anic  disease  tiie  anaesthesia  generally  grades  off, 
whereas  it  is  sharply  outlined  in  hysteria.     It  is  oflen  variable,  changing 
more  or  less  from  day  lo  day.     Aphonia,  which  was  originally  dependent 
upon  an  acute  laryngitis,  may  persist  for  months  as  an  hysterical  condition 
when  llie  organic  cause  has  ceased  lo  exist.     In  a  similar  way  inability  to 
walk  because  of  an  acute  rheumatic  fever  affecting  the  knee-joint  may  be 
followed  by  hysterical  paralysis  of  long  duration.     If  a  palient  is  seen  for 
the  first  time  in  the  state  of  hysterical  paralysis  one  may,  by  putting  her 
into  a  condition  of  hypnosis  and  questioning  Ihe  subconsciousness,  leam  the 
association  of  ideas  which  has  given  rise  to  Ihe  paralysis.     By  suggestion 
in  the  hypnotic  stale  and  explanations  in  the  conscious  state  the  idea  may 
be  dispelled  and  the  hysterical  allack  relieved.     The  anieslhesia  so  char- 
acteristic  of  hysteria  illustrates  the   dissocialion   of  consciousness   and 
subconsciousness.     There  is  no  conscious  sensation    to   touch   or   pain 
during  its  existence,  but  if  the  patient  is  hypnotized  and  questioned  it  may 
be  clearly  demonstrated  that  touch  has  been  perceived  subconsciously. 

Wo  sonietiiiies  meet  with  an  exaggerated  hysteria  in  cliiklren.  The 
attacks  are  represented  by  screaming,  running,  jumping,  and  a  feeling  of 
being  pulled  about ;  they  may  last  for  hours,  or  for  days ;  their  duration, 
however,  is  usually  long, — at  times,  with  intervals,  over  a  year.  No  signs 
of  organic  disease  art  found  in  these  cases;  they  seldom  injure  them- 
selves, and  are  finally  cured  by  moral  influence,  change  of  scene,  and 
good  hygienic  surroundings. 

Hysteria  occasionally  causes  children  to  present  symptoms  of  serious 
disease  of  the  spine  and  joints.  This  most  often  follows  some  slight 
injury,  but  may  occur  spontaneously. 

Diagnosis. — Tlie  diagnosis  of  hysteria  is  made  first  by  the  exclusion  of 
organic  disease,  and  then  by  the  presence  of  a  combination  of  symptoms 
which  include  many  diverse  conditions  which  are  not  usually  associated  in 
organic  disease.  The  history  of  a  neuropathic  predisposition  is  of  value 
when  obtained  in  a  case  which  shows  the  symptoms  described.  The 
absence  of  the  reaction  of  degeneration  in  hysteria  enables  us  to  differ- 
entiate hysterical  paralyses  from  those  of  anterior  poliomyelitis.  Generally 
the  diagnosis  is  nol  so  dilUcult  as  in  adult  life,  as  the  child's  mind  is 
less  experienced,  is  less  subject  to  fixed  ideas,  and  is,  therefore,  not  so 
antagonistic  lo  suggeslion. 
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Prognosis. — The  prognosis  in  cases  of  hysteria  in  children  is.  as  a  rule, 
favorable,  but  recurrences  may  take  place  in  later  life. 

Tkeathent. — Hysterical  children  are  peculiarly  susceplible  (o  Ireat- 
nienf  by  suggestion,  but  Iheir  management  must  be  plated  in  the  hands  of 
some  one  with  tact  and  firmness,  who  can  appreciate  the  difference 
between  hysterical  symptoms  which  are  not  under  the  control  of  the 
child's  consciousness,  and  similar  conditions,  which  are  often  due  to  bad 
temper  or  malingering.  Regulaiion  of  the  cliild's  life  and  environment 
upon  the  principles  of  rational  diet  and  hypene,  especially  avoiding  excite- 
ment and  over-exertion  ufall  sorts,  whelher  fmrn  work  or  play,  are  of  the 
first  iinporlanee  in  prophylaxis.  The  confidence  of  tlie  child  nuist  be 
gained  by  encouragement  and  education,  ]l  niurft  be  taught  and  made  to 
overcome  and  control  the  disturbed  functions.  This  is  best  accomplished 
by  (hose  who  are  especially  experienced  in  mental  therapeutics.  Hypno- 
tism is  justified  only  when  other  metliods  fail.  Sialic  electricity  and 
hydrothera  pen  tics  are  sometimes  useful  adjuncts  to  the  moral  treatment. 

The  following  case  represents- hysteria  in  a  girl  ten  years  old  : 

Thf  Uislary  of  Iho  imsc  wns  Hint  licrparenls  were  living  and  wpII,  iind  Dial  th'TP  were 
H  iJuiiilitT  iif  iilbi>r  hoaltliy  clLililrcii  in  llie  fiiiiilly.  Thia  cliild  huil  always  becji  wi*!! 
iirilil  eitihtpL'ri  diiys  before  she  entered  llie  hospilnl.  Al  Iti:it  time  sin;  fiiiiipluinoil  uf 
he.iiludje,  and  uii  )i;oing  1u  scliool  relunieii  lei'titi);  aivk  uiid  apparently  un.ible  In  speak. 
She  wiis  said  in  have  lieen  uncoitsciuu^  al  times,  to  liave  had  spasms,  and  to  have  ttoKn 
vi'ry  restless  at  night.  She  evidently  Imd  had  grrai  Incb  of  care  in  her  home  llTe,  and 
had  been  given  unly  |i"ijr  foud.  She  showed  the  evidence  ut  this  lack  o(  care  in  Ihe 
condiljim  uf  her  skin  and  her  digestion  on  enterinK  Ihe  hospital.  A  physical  exami- 
nation sliuwed  ii'dhii)^  abnormal  in  i'onn«'lion  with  the  thorax  .ind  abdominal  organs. 
The  ptipils  were  slij^hlly  dilated,  but  "ere  equal  and  reacted  to  hyht.  The  kneij-jerka 
were  dei^rc-ased.  There  was  no  ankle-clonus.  She  was  apparently  unable  to  wiilk, 
and  she  lay  in  bed  taking  no  notice  of  anything,  but  winkeil  her  eye?  if  anything  was 
Uiriisl  towanis  lliem.  Her  hearing  did  not  seem  to  be  especially  impaired.  She  Uy 
in  u  very  limp  condition,  with  Ihe  legr  dniwn  up  in  various  positions.  Her  head 
kepi  rolling  from  side  to  side,  and  oecasiona.lly  wa.-^  retracted.  When  asleep  lier  head 
WHS  relrai  led  so  as  to  make  [learly  u  right  angle  with  Uiv  body.  It  was  diltleull  to  feed 
lier,  and  she  would  not  swallow.  Her  temperature  wus  37.2°  C.  (99°  F.),  her  pulse 
(jG,  and  her  respirations  16.      When  being  examined  slic  cried  out  a  great  deal. 

She  was  given  plenty  of  good  food,  and  in  three  or  fuur  days  her  condition  was 
much  impmved.  She  look  her  food  well,  but  was  apparently  unable  lo  feed  herself. 
A  few  diiys  Itilrr  she  showed  more  inteihgencn.  and  on  being  lukfn  up  and  dressed  it 
w:;a  found  Ihal  sh<'  could  ?il  alone  and  i-nuld  walL  a  little  with  support.  On  be)(iuning 
to  walk  she  llirew  her  legs  »hout  wildly,  but  after  being  scolded  she  walked  much 
butler.  Al  one  linie  when  she  was  silling  quietly  in  u  chair  Ihe  visiting  physician 
Ciuiie  into  Ihe  ward,  ujid  she  immediately  allowed  herself  to  slip  from  the  chair  and 
roll  onto  llie  floor,  but  evidently  was  careful  not  lo  hurl  heiself.  She  at  this  time  eried 
out  a  great  deal,  but  slopped  when  no  notice  was  taken  of  her.  She  was  still  unable 
lu  speuki  and.  although  she  could  sil  up  in  a  chair,  apparenlly  noticed  nothing. 

Nineteen  days  aller  entpriiig  llie  Imspitiil  she  iippeared  much  brighti'r,  and  iM.-gnn 
lo  lake  a  sliglil  notice  of  what  was  going  on  about  her.  When  qui'^lioncd.  she  moved 
her  lips  us  if  iihout  to  speak.  Iiiii  made  no  soiiml.  She  continued  to  improve  shinty, 
and  a  few  day^  later  said  "sister,"  understood  what  f-he  was  laid  lo  do.  and  niietnpled 
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to  do  iL  She  also  wiilb'cl  three  sleps  wilhoui  \mng  assisted.  Some  days  later  it  wu 
found  ttial  she  wnuld  n^peat  alraoal  any  word  tliiit  w.ia  said  to  ln-r,  but  in  a  whisper. 
Afler  this  she  improvod  rapidly  and  bppin  to  arliculale  fairly  ivell.  but  slowly  anj  with 
an  elTort,  .She  also  spoke  Toliinlarily  two  or  three  limes.  She  could  not  walk  withoal 
assistance,  as  she  would  put  her  fool  too  far  forward.  She  had  been  »ery  inurh  con- 
stipntf^d  through  the  whole  nllack,  but  at  Ibia  time  the  constipation  grew  less.  A  deli- 
iiile  tmiiiing  of  the  armB  and  le^  was  then  bfguii  by  means  of  p.issive  movecnenls  and 
massage.  Undor  Ihli  treatment  she  greatly  improved,  and  on  the  ttiirty-fiflh  day  from 
the  lime  when  she  entered  the  hospital,  recovered  completely. 

CATALEPSY. 

Catalepsy  is  a  form  of  hysteria  and  may  occur  idopatliicalty  or  be  pro- 
duced by  hypnosis.  U  denoti-s  a  condiUon,  appar^idly  of  cerebral  orig[n, 
in  wJiicli,  to|?ellier  with  total  or  partial  loss  of  consciousness,  1  lie  limbs 
assume  a  peculiar  form  of  rigidity  called  waxif,  and  remain  Tor  a  consid- 
erable lime  in  any  position  in  which  they  may  bo  placed.  It  occurs  at  all 
ages,  bul  is  very  rare  in  childhood.  The  youngest  case  that  we  know  of 
is  that  of  a  titUe  girl  three  years  old,  reported  by  A.  Jacobi. 

The  prognosis  and  treatment  are  those  of  the  primary  disease.  The 
cases  are  treated  as  in  hysteria,  Tlie  immediate  attack  may  often  be 
cured  by  producing  vomiting  by  means  of  apomorphine  given  sub- 
cutaiieously. 

SIMULATED  DISEASES. 

On  the  boundary-line  between  children  who  evidently  are  suffering 
from  the  need  of  judicious  discipline  and  those  who  ln.^y  be  said  to  have 
the  definite  disease  hysteria,  is  a  class  of  cases  in  wliiuh  Munulniiim  appears 
to  play  an  etiological  part.  These  children  are  usually  in  the  later  period 
of  childhood,  and  seem  to  have  such  perverted  functions  of  their  nervous 
centres  as  actually  to  represent  pictures  of  diseases  which  are  easily  proved 
not  to  be  present.  A  great  variety  ofsymptonis  may  be  imitated.  Some 
of  the  i)atients  are  obviously  malingerers,  but  in  others  the  condition  is 
closely  allied  to  hysleria. 

The  best  treatment  for  these  cases  is  to  put  the  child  to  bed  and  to 
deprive  it  of  lis  usual  pleasures  and  amusements.  Rigid  discipline  and 
moral  suasion  must  supplement  this  method  of  punishment. 

INSOLlATION. 

Heal-insolalion.  nr  lieal-stroke,  is  a  condition  apparently  ix'presented 
by  a  functional  dislurbance  connected  willi  the  cerebral  circulation  an<I 
produced  by  heal.  This  affection  in  varying  degrees  is  of  somewhat  fre- 
quent ociurrence  in  children,  arui  is  supposed  to  be  accompanied  by  a 
hypcnemia  of  the  meningeal  blood-vessels  of  greater  or  less  intensity,  with 
general  venous  congestion  throughout  the  body.  It  is  met  with  most  com- 
monly in  the  middle  periorl  of  childhood,  because  at  thai  age  the  child  js 
most  likely  to  be  exposed  to  Ihe  inlluenies  which  produce  il. 

SvMPTOMs, — ^Tlie  clinical  picture  of  this  class  of  coses  is,  as  a  ruh;,  iitiite 
characteristic.    The  child  has  perhaps  been  playing  on  a  hot  sumiiier's 
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day  sorriewhnl  iiinre  vigoiYiusly  Ihan  usual,  jmsaibly  r<iiiii)iii(r  with  an  older 
child  of  iMore  Iiifrlily  di-vclopr'd  non'ous  rcsislniic',  trclliii;,'  inioiisdy  l'x- 
citpd,  and  gniatly  ovcHaxiiip  ils  musrular  strenuth.  II  may  bo  that  it  lias 
been  expns<?d  l<>  Ihc  direct  rays  of  Ihc  mid-day  sun,  or  it  uiay  liavf  br;'i?n 
playing  in  sonip  covert-d  bnl  heated  and  ^tiding  place.  The  cliild's  nurse, 
noticing  the  extremely  flushed  condition  of  its  faec  and  head  and  ils 
e.xcited,  sparkling  eyes,  takes  alarm  and  hurries  it  to  ils  home.  Intense 
headache  soon  comes  on,  and  in  a  few  hours  clelhiuni  may  supen-ene. 
The  skin  is  hot,  dr>',  and  reddened  ;  there  may  be  vornititig  in  the  begin- 
ning ;  the  cnrnlids  and  lemporal  arteries  throb  per<'ej>tibly.  The  ht\irt's 
action  is  violent,  and  Uie  temperature  is  raised  (o  38.9'^— 19,4°— 40°  I'. 
(102''-103''-104°  F.);  the  pulse  is  murh  acceleraU-d,  perhaps  140  to 
150,  and  is  full,  but  usually  rhythmical.  The  conjunelivie  are  congested 
and  the  pupils  rnntraeted.  Photophobia  to  a  grealer  or  less  degree  is 
almost  invariably  present.  Beyond  this  there  may  be  no  symptoms  ex- 
cept a  s%ht  anuiunl  of  musrular  twitching,  and  in  some  cases  a  convul- 
sion may  occur  if  the  temperature  runs  as  high  as  40°  to  40.6°  C.  (104°  lo 
106°  F.).  The  temperature,  however,  in  accon.Jance  willi  Ihe  rule  in  this 
disease  as  in  others  which  occur  in  children,  does  not  always  produce  the 
same  or  equally  severe  symptoms.  Convulsions  may  occur  as  a  very 
common  form  of  nen'ous  expiosion  when  fever  and  tlist urban ce  of  Ihe 
cerebral  circulation  are  present,  but,  as  a  rule,  this  symptom  is  absent 

Prognosis, — Wo  should  be  (.'areful  as  to  the  prognosis  given  in  these 
cases.  Although  Ihey  often  simulate  closely  a  beginning  meningitis,  yet 
they  are  very  amenable  lo  treatment,  and  should  therefore  be  carefully 
difTerentialed  from  that  disea.sc.  In  very  severe  cases  the  children  may,  of 
course,  die  of  insolalion. 

DiAUNDsis.-^The  diagnosis  Irom  meningitis  Is  l>ased  upon  the  history, 
the  milder  grade  of  the  sympltims,  except  the  headache,  and  finally,  in 
doubtful  cases,  on  the  rapid  recover)-  and  speedy  disappearance  of  Ihe 
fever. 

Treatment. — The  Ireatment  of  heat- insolation  with  severe  symptoms 
and  high  temperatures  should  be  prompt  and  vigorous.  A  slinmlaling 
enema  of  salt,  one  teaspoonful  to  a  {juarl  of  cold  water,  should  first  be 
given.  Tlie  child  should  theu  be  placed  upon  a  bed  protected  by  a  ruhhcr 
sheet  in  a  cool,  darkened  room  ;  a  warm  mustant  pack  should  be  applied 
to  the  lower  exlremities.  and  Ihe  neck  and  chi-sl  gently  sponged  with 
water  at  25°  C.  (77°  F.)  for  fifteen  minutes  out  of  every  hour.  Leiter's 
coil  should  be  applied  to  (he  head  with  water  at  5°  C.  (41°  F.);  bromide 
of  potassium  should  be  given,  0.3  gramme  (o  grains)  every  hour  for  four 
doses ;  a  little  iced  milk  may  be  taken  if  the  child  cares  for  it,  not  more 
than  one  or  two  ounces  at  a  time ;  and  complete  rest  and  quiet  fur  at 
least  twenty-four  hours  are  usually  indicated.  Stimulants  by  moutli  and 
subcutaneous  injection  should  be  given  when  needed.  The  child  should 
be  watched  carefully  for  some  days  and  not  allowed  lit  play  actively 
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enough  to  get  heated.  Great  rare  should  bo  taken  for  tlie  rest  of  the 
summer  to  prolccl  the  child  from  the  direct  rays  of  the  sun,  as  aRer  one 
atlack  tlie  cerebral  circulation  remains  in  a  very  sensitive  condition  for  a 
considerable  period. 

Mild  eases  occur  which  do  not  call  for  such  vigorous  treatment.  Rest 
in  bed,  small  doses  of  brandy  or  aromatic  spirits  of  ammonia,  and  a  light 
diet  of  milk  and  lime-waler  are  all  llial  is  required  in  these  cases. 

OONOUSSION. 

By  concussion  we  mean  clinically  a  group  of  symptoms  following 
some  ^ihysical  shock,  wilh  ifs  resulling  traumatic  irritation  of  the  nervous 
cenlrt-s.  It  varies  in  character  and  duration  according  to  the  severity  of 
the  lesions.  There  may  he  only  a  brief  alteration  in  tlie  cerebral  circula- 
lions  giving  rise  to  very  transitory  symptoms,  or  more  serious  lesions, 
such  as  cerebral  cedenia,  minute  hemorrhages,  and  lacerations  of  brain 
lissue.  The  chief  symptoms  are  an  alteration  or  loss  of  consciousness, 
headache,  and  sometimes  vomiling  and  rapid  pulse,  which  becomes  slow 
if  cedema  or  fiemorrhage  develops.  There  may  also  be  amnesia  and 
aphasia.  Recovery  takes  place  rapidly  or  slowly,  depending  upon  the 
nature  of  the  trouble.     Flpilepsy  may  develop  later  in  the  severer  forms. 

The  treatment  of  a  case  of  this  kind  is  simply  by  perfect  resl  and 
quiel  in  a  darkened  room,  wiUi  hot  applications  to  the  feel  and  abdomen, 
and  small  and  repeated  doses  of  stimulants  given  by  enemala  unlil  the 
stomach  Ls  able  to  retain  them,  the  Irealment  being  continued  until  llie 
circulation  is  normal  and  the  pulse  strong, 

TEMPORABY  AMNESIA 
Tlie  following  case  of  temporary  amnesia  represents  a  class  of  nervous 
disliirt)aiice  Ihe  pathology  of  which  we  know  nolhing  of  and  Uie  causes 
of  which  are  manifold  : 

A  kiy,  thirli-i-'ii  ycurs  old,  while  running  slnick  his  head  against  a  Irre,  1  g;iw 
him  Ihrci'  liiuirs  l.ilpr.  He  iinil  ivalked  home,  hul  wns  u  lillle  nausealed,  iind  wn^  put 
lo  lied.  We  (niind  Ihal  he  hnd  piirlial  lass  of  iiii>mory  iuid  wiis  drowsy,  bul  Ihal  lie  had 
liu  es|ieejnl  jiaiii.      He  wiis  pt^rfnlly  viidl  'iii  llu'  T-illnwiiiK  .l.iy. 


TEMPORABY   APHASIA 

An  instance  of  suspension  of  the  cerebral  function  connected  witli  Llie 
elaboration  of  words  is  illustrated  by  Demme's  case. 

A  child,  six  years  old,  previoualy  well  and  hrighi,  suddenly  los)  Ihe  power  <>t 
spi-erh.  This  pheTinmenon  occurred  during  uri  operiilicin  fur  l;ili|)es,  which  wns  l>einK 
performed  withnul  nn  anipslhelic.  Aflir  Uip  openiliftn  the  rhild  wns  perfei-liy  Well, 
bill  wns  unilile  (o  flaborjie  words  unlil  the  niiilK  d;iy.  when  t.h''  began  lu  use  the  miv 
woril  "  mil  in  ma"  for  everything  she  w.inled  to  s;iy.  She  ilieti  gniduiilly  incrcBsed 
her  vocai-iilary  until  Ihe  twi'nty- first  day,  when  her  aphasia  disappeared  entiri'ty  ntid 
she  developed  menially  and  physically  in  a  normal  manner. 
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HEADACHES. 

When  pain  in  the  head  occurs  in  early  life  it  is  to  be  regarded  more 
seriously  than  at  a  later  p<^riod,  as  it  is  more  apt  to  indicate  some  grave 
central  lesion.  The  various  forms  of  organic  headache  which  arise  in 
rhildreii  can  be  spulten  of  best  as  symptomatic  of  the  various  diseases  in 
which  they  occur,  such  as  typhoid  fever,  and  tumors  uf  the  brain. 

There  also  appeal's  to  be  a  type  of  headache  which  occurs  in  the  later 
years  of  childlioud  irrespective  of  any  delinile  disease  and  is  otlen  unac- 
companied by  nausea.  These  headaches,  as  a  rule,  are  not  of  serious 
import,  and  are  usually  classed  under  the  term  ftinctional.  They  occur 
uregularly,  and  may  be  in  any  part  of  Ihe  head.  They  are  oflen  so 
severe  that  the  child  has  to  lie  down.  The  intervals  between  the  altacks 
are  variable,  and  the  lenplh  of  the  altacks  varies  from  two  to  three  hours 
to  a  day.  Of  these  functional  lit-adachcs  the  most  frequent  fonn  in  chil- 
dren is  Ihal  due  to  aniemia.  It  is  always,  however,  wiser  to  look  upon 
this  fonn  of  headaclie  as  a  symptoni  of  sorjie  undetermined  disease. 

Although  in  many  cases  tieadarlies  are  cansetl  by  an  improper  regula- 
tion of  the  diet,  yet  there  is  evidently  some  olher  cause  which  we  do  not 
rerngniKi.'  in  Uieir  production,  as  with  exactly  Ihe  same  diet  for  many 
months  a  child  will  show  no  symptoms  whatever  of  lieadaclie.  In  like 
manner,  althoui^'h  we  know  ttiat  headai'hes  in  childrtni  may  depend  upon 
constipation,  yet  this  class  of  cases  occurs  whetner  constipation  is  present 
or  not.  The  source  of  the  headache  cannot  be  determined  by  the  part 
of  the  head  afl'ected. 

Migraine  also  may  exist  in  children,  and  is  characterized  by  severe 
pain  in  the  head,  sometimes  unilateral,  sometimes  bilateral,  accompanied 
by  nausea,  dizKiness,  and  generally  vomiling.  The  altacks  occiu*  at 
irregular  intervals,  and  usually  last  the  greater  part  of  a  day.  Tiiey  may 
be  brought  on  by  apparently  slight  causes,  such  as  over-fatigue,  eye-strain, 
(»r  very  itiild  uidiscrelions  of  diet,  in  those  predisposed  to  lliein.  These 
headaches  are  markedly  hereditary.  Migraine  may  appear  in  later  life  in 
cases  which  in  childhood  have  been  subject  to  persistent  or  periodic 
vomiting. 

Although  all  these  forms  of  headache  are  ordUiarily  very  intractable  to 
cure,  especially  when  no  bad  hygienic  surroundings  exist  which  might 
account  for  them,  and  when  the  child  does  not  lead  a  sedentary  life,  yet, 
as  a  rule,  the  attacks  have  a  tendency  to  lessen  and  disappear  as  the  child 
grows  older. 

Treatment. — One  of  the  most  common  causes  in  children  is  pain  caused 
by  strain  of  the  eyes.  In  all  cases  of  headache  in  children  the  cause  of 
which  is  not  evident,  a  careful  examination  of  the  eyes  should  be  made, 
even  though  there  be  no  symptoms  which  point  to  the  eyes  themselves. 
The  treatment  of  headai-he  should  be  directed  to  that  of  the  disease  which 
is  causing  the  disturbance  when  it  can  be  detected,  as  in  aniemia  or 
hyperaemia   from  various  causes,  gastric  disUu-bances,    tlie    prodromal 
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stages  of  the  acute  infectious  diseases,  nialariii,  urfpmia.  and  ofhcr  foxic 
causes;  when,  however,  no  cause  can  be  found,  a  darkened  room  and 
sufficient  bromide  of  soda  to  allay  pain  and  produce  sleep  are  indicated. 
Anlipyrin,  phonacelin,  aiiimonol,  kryoline,  and  many  oHier  analgesics 
may  be  employed  temporarily  lo  relieve  the  headache  while  the  cause  is 
being  sought  and  treated. 

VERTIGK). 

Vertigo  at  times  occurs  in  children.  It  is  a  term  applied  to  a  condi- 
tion in  which  the  individual  or  the  objects  around  liim  appear  to  be  rolling 
about.  It  is  called  subjective  vertigo  when  the  patient  liiuiself  seems  to 
be  turning,  and  objective  vertigo  when  it  is  the  surrounding  objects  ttiat 
appear  to  move. 

Vertigo  has  a  variety  of  causes.  It  may  be  due  lo  organic  cerebral 
diseases,  such  as  tumors  of  the  brain,  especially  of  tiie  cerebellum,  and  to 
diseases  of  the  ear  and  of  the  eye.  It  may  also  be  due  to  circulatory 
disturbances,  as  in  cardiac  disease,  and  to  the  stomach,  as  from  improper 
food,  from  tobacco  and  tea  and  as  a  result  of  antcmia. 

The  following  case  illustrates  this  condition : 

A  boy,  Ihirleen  years  old,  had  had  a  purulent  olilis  for  sevt-ral  yeiirs,  liul  ILis  had 
healcil  Ihree  yeura  previously,  leaving  a  rendition  of  adhesions  and  riiratiices  with  con- 
sideralile  imiiairmeiil  of  hearing,  but  with  no  trouble  of  the  labyrinth  nor  any  symp- 
(oiiis  polnlinif  In  it. 

Hi!  was  always  strong  and  well  until  he  wa*  acvpn  y«nrs  old.  At  ten  yriirs  lie 
began  to  have  ntlncks  of  dlzzjnesa  accompanied  by  seeing  whiti;  spits.  At  times  he 
hitd  nnusea.  A  sensation  of  spinning  around  nr  falling  sithsoqupully  developed,  was 
constant,  and  increased  in  scverily.  He  had  no  other  abnorniid  symplonia  except 
weakness.  He  slept  well,  his  appelile  was  fair,  and  hia  bowels  were  regiiUr.  Ho  h-id 
good  hygieniL'  surrounding,  did  nnt  smoke,  and  had  never  lived  in  a  mal.iriiil  district. 
He  waa  a  close  student  and  led  a  sedenliiry  hfe.  He  had  never  h.id  any  headiiche.  He 
drank  much  tea.  He  was  directed  to  stop  drinkinii  ten  and  lo  ride  on  horse tuirk. 
Within  a  few  weeks  after  the  active  exercise  b.ul  heeii  begun  and  the  lea  liail  lieen 
omitted  from  hia  diet,  the  boy  ceased  to  have  nttacka  of  vertigo. 


FAVOR  NOCJTURNUS. 

The  night-terrors  of  children  may  occur  from  a  variety  of  causes,  and 
should  not  be  considered  as  one  disease,  but  as  a  symptom  of  a  nmnber 
of  diseases.  Any  nervous  disturbance,  whcllier  cenlnil  or  peripheral, 
may  produce  so  profound  an  impression  on  the  sensitive  cortical  cells  of 
the  brain  that  the  child's  sleep  may  be  disturbed  by  a  cortical  irritation. 
Hearty  meais  at  night,  excitement  and  faliguc  frotu  excessive  work  or  play 
and  especially  harrowing  tales  are  comtnon  causes.  They  are  genoniily 
symptomalic  of  a  neuropathic  predisposjtion,  and  the  lives  of  children 
who  are  subject  to  Ihetn  should  be  regulated  with  particular  care. 

The  following  case  represents  the  spedal  form  of  pavor  nocturnus 
whicti  may  be  considered  cerdral: 
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A  boy,  si):  years  of  age,  had  always  been  a  delicate,  Ihin,  pale  child,  not  cnring 
mutli  for  oiil-rif.d'K>r  esercisf,  bill  inclined  In  remain  in  llie  house  and  lo  be  read  lo  or 
[o  bvive  rxcititig  slories  lold  lo  him.  His  appi-lile  was  ]n>(iv,  H<!  was  menially  lirit;lit 
and  precodoiis.  Olhi'r«-ise  he  a|ipenreil  \<i  be  well,  and  showed  nn  si(j;nB  of  any  organic 
disense.  One  evenint;  he  Vfas  allowed  lo  sit  up  ralhpr  laler  than  usual,  and  a  niitnber 
of  territying  alories  were  lold  to  him.  He  went  lo  sleep  as  usual,  but  in  about  an 
hour  waked  up  screaming.  He  was  found  Killing  Dp  in  bed  looting  terrified.  His  ejes 
were  staring  al  some  invisible  ohjeet,  evidently  a  picture  In  his  brain  and  not  a  reality  ; 
he  was  pointing  ill  Ibis  imaginary  source  of  his  terror,  and  kepi  repealing  that  it  was  a 
black  dog.  11  was  impossible  to  pacify  him  for  about  ten  minutes,  and  he  did  not 
recognize  his  mother  during  the  atlaok.  He  tlien  becanie  more  quiel  ;  the  wild  look 
passed  from  his  eyes ;  be  recogiiiied  bis  ni'jiher,  and  soon  lay  diiwn  and  went  quietly 
to  sleep.  The  cause  of  Ibis  attack,  which  is  typical  of  the  central  form  of  pavor  noc- 
tumns,  was  evidently  an  undue  excitement  of  the  cells  of  the  cortex  in  a  bright,  nervous 
child  before  going  lo  sleep.'  The  trealmenl  of  a  case  of  this  kind  h  to  accustom  Ihe 
child  hi  more  exercise  in  Ihe  open  air,  lo  prevent  his  reading  anything  but  the  most 
ordinary  and  simple  books,  and  lo  have  no  stories  whatever  related  to  him,  especially 
at  night. 

The  following  case  represents  the  peripheral  farm  <if  pavor  iioctiimus : 

A  girl,  three  years  ulii,  luui  been  .ilw.iys  well  and  ^Ironn  ;  she  hiid  a  gotid  appelite  ; 
was  not  nervous  or  excilable  ;  she  was  fond  of  playing  oiil  of  doors,  and  was  nol  fond 
of  having  stories  told  lo  her.  She  was  ronslipalcd,  tnid  had  a  leiideiiry  to  overload  her 
slomach.  She  had  eaten  a  very  heavy  supper,  and  on  going  to  bed  immedialely  fell 
asleep,  but  soon  began  to  be  restless,  to  throw  herself  about,  U>  groan,  and  lu  grind 
her  teeth.  A  lillle  later  she  woke  up  screaming,  and  .apparently  had  a  certain  nmoiinl 
of  dyspncea.  She  did  not  recngnize  her  molhcr,  but  a;il  up  in  l»'d  looking  very  much 
frightened  and  clutching  al  her  Ibrnal.  Her  mother  made  Iiit  drink  some  warm  water, 
which  produced  copious  vomiling.  She  Uien  heeanie  r.itional  ugoin,  recognized  her 
mother,  and  soon  lay  down  and  weul  lo  sleep.  She  had  no  recollection  of  the  attack  on 
the  follnwing  day. 

Tlie  irrihilion  In  IhlH  ease  was  of  Ihe  terminal  fllainents  of  the  pneumogaslric 
nerve  in  Ihe  slomach,  causing  reflex  symptoms  of  the  nervous  centres  lo  such  an  extent 
that  Hie  child  was  lerrified  ami  fell  as  though  she  would  slifle. 

The  IrealmenI  in  cases  nf  this  kind  should  be  by  mnderallng  the  diet  and  allow- 
ing the  child  lo  have  only  a  light  and  digestible  supper.  The  twQ  classes  of  cases  are 
distinct  and  their  treatment  Is  entirely  different.  A  mUtore  of  both  of  these  forms  is 
freijuenlly  met  with,  between  which  it  is  not  possible  lo  make  a  clear  distinclion. 

TREMOR. 
Universal  or  partial  tremor  is  rare  in  infant-y  and  in  early  childhood  in 
comparison  with  later  life.  It  does,  however,  occur,  and  is  usually  signifi- 
cant of  an  or^ganic  cerebral  lesion,  Wc  have  noticed  it  also  in  cases  of 
infantile  alrophy.  in  which  as  recovery  gradually  took  place  Ihe  tremor 
disappeared.  In  Uiis  form  11  appears  to  be  chiefly  a  symptom  of  weak- 
ness. It  may  be  quite  marked  as  a  general  symptom,  but  it  is  not  espe- 
cially significant,  either  in  respect  lo  the  diagnosis  or  to  the  prognosis. 
Tremors  also  occur  in  children  in  the  acute  infectious  diseases,  such  as 
typhoid  fever  and  pneumonia,  in  meningilis.  exoplilhulmic  goitre,  multiple 
sclerosis,  and  Friedreich's  disense. 
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TUT  ANY. 

With  the  knowledge  which  we  have  at  present  of  this  condition  we 
must  look  upon  telany  as  a  symptom  of  nervous  irritation  anil  not  a  defi- 
nite disease.  Tiie  condilion  is  ri'prt'senled  by  tonic  intermittent  paroxysmal 
muscular  contractures  varying  in  duration  and  intensity.  Although  the 
seat  of  these  contractures  may  be  in  other  parts,  such  as  the  neck,  face, 
and  thorax,  yet  the  cliief  ami  characteristic  parts  are  the  hands  and  arms, 
let's  and  feet,  Tiie  wrist  is  sharply  (loxed  and  turned  outward ;  tlio  thumb 
in  the  position  of  extension  is  drawn  across  the  palm  of  the  hand  beneath 
the  fingers,  which  aretlexed  at  the  metacarpo-phalangeal  joints,  but  other- 
■  wise  are  in  tlie  position  of  extension.  The  feet  are  rigidly  extended  and 
may  be  in  llie  position  of  tahpes  equinus  or  of  equino-varus.  The  pha- 
langes of  the  toes  are  flexed  and  extended  in  the  same  way  as  those  of 
the  llngors,  Telany  as  a  term  should  be  used  only  when  these  character- 
istic cuntrac lures  are  present,  and  should  not  be  applied  to  other  condi- 
tions of  increased  redex  excitability.  Moderate  opisthotonos  may  occur. 
The  knee-  and  hip-joints  are  usually  not  alfected. 


Fra.  193. 


Stiowtng  the  vtisnclcriatic  ipBtai  "f  ts\iiny  in  an  Inlumnt  6  monthi,  tibo  wiu  tirewt  Ivd  *nd  ibowM 
Quly  (liKliI  J.'BrBs  of  maluutrltlon  ftnd  rhachltli. 

Etiology. — Tetany  is  a  symptom  of  a  number  of  different  conditions. 
and  is  not  pathognomonic  of  any  one  disease.  It  is  at  present  believuil 
that  certain  toxins  may  be  developed  which  alTect  the  central  or  periph- 
eral nervous  system.  This  is  especially  liable  to  occur  in  gostro-enterioH 
diseases,  in  rhachilis,  in  various  actile  diseases,  sutli  as  pneunmnia,  am^^l 
especially  where  the  hygienic  surroundings  are  bad.  Dilatation  of  Uie 
stomach  is  a  common  cause  of  tetany. 

Patholohical  Anatomy. — There  is  no  definite  morbid  condition  with 
which  tetany  is  associated.  The  condition  is  functional  rather  than 
organic,  and,  according  to  Osier,  certain  forms  depend  on  the  loss  of  the 
function  of  the  thyroid  gland. 

Symptoms, — The  peculiar  spasmodic  conditions  described  above  vary  in 
their  duration,  and  are  usually  paroxysmal.  They  may  last  only  a  few 
minutes  or  for  hours  or  even  days.  Pain  is  at  times  present,  especially 
when  the  attempt  is  made  to  overcome  the  spasm.  Tlie  tcmperalure  and 
pulse,  according  to  the  exciting  disease,  are  increased.    The  electrical  ex- 
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cilability,  mechanical  exdlabilily,  cutaneous  reflexes,  and  knee-jerks  are 

increaspt). 

Trotisseau's  symptom  (compression  of  the  large  nerve-lrunks  or  blood- 
vessels of  the  parlsafTected  brining  on  the  paroxysms)i3  generally  presenl, 
and  in  some  cases  Chcosfek's  symjitom  (active  contraction  of  the  muscles 
supplied  by  the  facial  nerve  produced  by  a  slight  tap  on  the  course  of  the 
nerve)  can  be  obtained,  Laryngospasmus  occurs  in  certain  cases,  espe- 
cially when  rhachilis  is  present.  When  the  muscles  of  the  trunk  are 
involved,  dyspiuva,  cyanosis,  and  even  opisthotonos  may  occur. 

Diagnosis. — The  peculiar  bilateral  spasms  usually  occurring  in  the 
course  of  such  diseases  as  rhachilis  or  gaslro-enteric  disturbance,  espe- 
cially when  combined  with  Trousseau's  and  Chvoslek's  symptoms,  serve 
to  distinguish  true  tetany  from  other  nervous  manifestations  of  muscular 
irritability.  From  tetanus  the  diagnosis  is  made  by  the  absence  of  trismus, 
the  presence  of  Trousseau's  and  Chvoslek's  signs  and  the  characteristic 
position  of  the  hands  and  feet ;  from  meningitis  by  the  absence  of  head- 
ache, fever,  loss  of  consciousness,  retraction  of  the  head,  rigidity  of  the 
neck  and  by  the  character  of  the  spasms  ;  and  from  cerebral  tumor  by  the 
alwence  of  headache,  optic  neuritis  and  other  symptoms  of  pressure. 

Prognosis. — The  symptom  in  itself  is  not  a  serious  one,  the  danger  de- 
pending upon  the  gravity  oftiie  special  disease  which  is  causing  the  tetany. 

Treatment. — The  general  nutrition  of  the  child  should  receive  careful 
atleiilioti.  Hot  ballis,  chloriil,  and  bromides,  are  indicated.  The  en- 
deavor should  be  made  to  remove  the  especial  cause,  which  is  frequently 
to  be  found  in  the  gastro-cnleric  tract.  The  bowels  should  be  moved 
freely  by  laxatives.  Thyroid  extract  should  be  tried  when  no  primary 
cause  fur  the  tetany  ran  be  determined  and  other  treatment  is  found  to  be 
inelTicacious. 

DENTAL  REFL.EXBS, 

The  twitching  wlikh  occurs  in  children  at  the  time  when  a  tooth  is  the 
apjiarent  cause  of  a  certain  amount  of  discomfort  and  fever  should  be 
referred  to  here  as  a  significant  illustration  of  nervous  phenomena  from 
reflex  causes.  The  cases  are  numerous,  but  scarcely  of  sulKcient  impor- 
tance to  report.  In  certaiti  instances,  however,  convulsions  of  a  reflex 
nature  occur  at  this  time  and  cease  when  the  tooth  has  assumed  its  place 
above  the  margin  of  the  gum.  We  have  also  met  with  some  interesting 
cases  of  local  (L-dema  arising  during  the  period  of  dental  irritation,  and 
usually  spoken  of  as  ant/io-netirolic  o:deina. 

Qnv  at  these  cnses  was  ii  male  intuit.  flReen  inonllis  oM,  who  some  months  pre- 
viously, while  vutliiig  one  atWw  aei'und  molaxs,  liiki)  nn  altai-k  or  wiIl'Iiiii  ur  llie  bands, 
wliii'li  wiis  liol  aotitnipaiiird  h^i  irritation  or  ■nj  otllrr  symptom,  und  whicli  iiiissed  ulT 
after  Ik  IVw  h'Hirs, 

This  sjiiiie  lioy  wIji-ii  llii?  ctintiie  li'clh  wiT"  iitHiiil  In  coiiie  Uiniiigli  llir  gtiins  wiw 
ii^uiti  ullm'kfd  liy  u-di'tiia  iiT  the  l!iu:e.  'Xtiis  lucul  oxlcina,  us  in  (lie  previous  iti^tajice, 
diB:i|i|>rared  quickly. 
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At  times  we  have  seen  a  local  wdeina  atlacking  one  eyelid,  so  that  the 
eye  could  not  be  opened, 

Altliotigh  we  cannot  say  Ihat  irritalion  from  the  teeth  is  necessarily 
the  cause  of  these  conditions,  yet  Ihey  so  often  arise  during  tho  dental 
period,  and  not  during  otlier  periods  of  childhood,  or  helbre  ttio  fourlh  or 
fiHh  month,  that  we  can  at  least  say  that  in  individuals  of  an  excessively 
nervous  lenipeninicnt  the  irrilalion  which  evidently  arises  in  (.-ertain  cases 
when  the  teeth  are  developing  may  be  sutlkient  to  eause  a  nervous  explo- 
sion, which  in  this  sense  may  be  spoken  of  as  of  dental  origin. 

NYSTAQMUa 

By  nystagmus  is  meant  a  peculiar  rhylhniical   oscillation  of  the  eve-' 
balls,  usually  from  side  to  side,  but  in  some  cases  up  and  down.     It  occurs 
occasionally  as  a  congenilal  disease  and  may  persist  throughout  life.     It 
may  sometimes  be  dependent  on  organic  disease  of  the  brain,  such  as 
multiple  sclerosis,  cerebellar  lumor  or  abscess,  hydrocephalus  and  men- 
ingilis,  and  again  may  arise  IVom  local  diseases  of  the  eye,  so  that  a  careful 
examination  of  the  central  nervous  syslem  and  an  expert  examination  of 
the  eyes  should  always  be  made.     In  many  cases,  however,  this  condilion 
appears  to  be  purely  reflex  from  various  peripheral  slimuli,  and  is  not  a 
very  unconnnon  symptom  in   young  children.     We  have  noles  of  two 
cases,  brothers,  who  during  the  denial   period  showed  this  oscillation  of 
tlie  eyeballs  with  no  other  symptoms.     Complete  recover)-  resulted  when 
denlilioii  was  complete.    The  cause,  however,  of  the  reflex  irrilalion  must 
always  be  looked  for,  and  it  must  not  be  taken  for  granted  that  Ihe  chief 
etiological  factor  is  dentition,  for  in  many  cases  disturbance  of  the  gi^tro- 
enleric  tract  is  present. 

OYROSPASM  AND  SPASMUS  NUTANS, 
Gyrnspasm  (rotary  movements  of  the  head)  and  spasmus  nutans 
(nodding)  are  ppciiiiar  movements  of  the  head  in  young  children  wliich 
are  apiMirenlly  of  reflex  origin,  and  are  at  limes  associated  with  nptag- 
nnis  and  strabisnuis.  The  chief  causes  are  idiocy,  rhadiitis,  gaslro-enteric 
irritation,  and  dentition.  The  prognosis  is  usually  good  except  in  idiocy. 
The  best  treatment  is  with  the  bromides. 

REFLEX  SYMPTOMS  OP  THE  EAR. 
The  reflex  connection  between  the  roots  of  the  teeth  and  the  mem- 
brana  tympani  by  means  of  the  otic  ganglion  produces  the  well-known 
reflex  earache  which  occurs  during  tlie  dental  period.    This  has  been 
described  on  page  6.31. 

REFLEX  SYMPTOMS  OF  THE  LARYNX. 

In   cerlain   cases   reflex    symplonis   occur  in  Ihe  larynx.     Tliey    are 

usually  noted  during  infancy  rather  than  in  childhood.     The  afTeclion  has 

been  called  lari/nffo«piwinim,  and  although  it  is  more  usual  for  It  to  occur 

in  rhachitic  clUldren  than  in  others,  it  is  not  necessarily  confined  to 
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rhacfaitis,     II  13  not  in  our  experience  a  very  common  disease,  but  when 
met  wilh  it  is  very  charactemlic. 

Symitoms. — The  infant  is  suddenTy  attacked  by  an  inspiratory  or  ex- 
pirafory  spasTn  of  tlie  larynx.  Tliis  condilion  may  be  precipitalc-d  by 
various  causes,  such  as  fright  aiid  excitement.  We  have  also  seen  it  produced 
by  various  peripln-ral  irritaliuns,  such  as  those  of  the  nose.  At  limes  the 
attnck  is  so  severe  that  the  ijil'aiit  becomes  unconscious  and  cyanotic.  The 
attack  lasts  for  only  a  few  minutes,  and  on  recovery  the  infant  seems  as 
well  as  ever.  There  docs  not  seem  to  he  an  indainniatory  condition  con- 
nected with  this  symptom,  and  apparently  it  is  purely  of  a  reflex  nature. 
In  some  cases  a  crowing  laryngeal  sound  will  frequenlly  precede  and  often 
succeed  the  more  severe  slage  of  the  allack. 

Prognosis. — ^The  prognosis  in  cases  of  laryngospasmus  is,  as  a  rule, 
favorable,  although  very  weak  infants  may  die  in  an  attack, 

Theatmest. — As  the  infants  are  usually  delicate  and  of  a  liighly  ner- 
vous organization,  the  treatment  should  be  directed  to  improvement  of 
their  general  health  and  lo  protcclion  from  nervous  excitement  until  they 
have  attained  an  age  when  their  nervous  system  is  less  irritable  and  is  in 
more  stable  eqiiilitmum.  During  an  attack  the  t-.-cadncnt  is  to  endeavor 
to  produce  relaxation  of  the  spasm  by  peripheral  irritation  elsewhere. 
This  is  usually  done  by  showering  the  child  on  the  chest  and  (ace  with 
cold  water  and  lightly  slapping  the  back. 

Among  a  number  of  cases  of  this  kind  which  have  come  under  our 
nolice  was  this  one: 

A  bay,  one  year  old.  had  alcvays  shnwn  a  nerrous  tornpcnimenl  and  hnd  bad  a 
numhrruf  convulsions  when  he  was  cutting  his  llrsi  kvlh.  Wilh  (he  exception  ut  a 
light  tilluck  of  e[iiJe[nic  iiiDuenzii,  he  hnd  hyen  wrII  and  sirong.  Following  Ihe  attack 
of  epideniic  ioHuenxa,  in  which  Ihe  Tiiisiil  symploma  were  promint-iit,  lie  was  left  wilh 
a  very  irritable  naso-|ihuryTi(.  He  then  bejran  to  have  attacks  charaderiicil  as 
follows ; 

Whenever  Ihe  nurse,  while  [living  liim  a  balh,  altempled  lo  cleanse  his  nose,  no 
mailer  how  genlly,  he  would  immediately  g^isp.  with  n  catching  sound  in  bis  breath- 
iiig,  liecome  rigid,  draw  himself  tmck  ^onielinies  almost  to  the  position  of  opistholoiius, 
becoine  uiiciiriscious  and  cyunolie.  and  then  after  a  few  seconds  the  spasm  wuuld  pass 
aw-.iy  uhd  lie  would  seem  perfeclly  well  apain.  These  atUicks  continued  for  some 
monliifl  wilhuut  apparently  harming  him,  and  Ihey  then  grew  less  frequent  and  paesed 
away  entirely. 

As  additional  examples  of  reflex  phenomena  of  the  larynx  having 
their  origin  in  Ihe  ear  may  be  mentioned  the  hoarseness  which  sometimes 
accompanies  the  impaction  of  cerumen  in  the  cars,  and  which  disappears 
alniosl  immediately  alter  liie  removal  of  the  mass.  Blake  reporis  a  case 
in  which  a  persistent  laryngeal  cough  of  sevural  months'  duration  was 
immedialely  relieved  by  Ihe  removal  of  a  bead  from  the  external  auditory 
canal.  These  cases,  as  well  as  those  in  which  there  is  a  "eflex  cougli, 
can  be  explained  by  uieans  of  Ihe  following  diagram,  which  shows  the 
reflex  connection  between  the  ear  and  the  larynx. 
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The  irritation  of  the  aensilive  fibres  of  the  auriculo-pneumogastricus 
distributed  in  the  meatus  and  in  the  membrana  tympani  is  reflected 
along  the  motor  fibres  of  the  superior  laryngeal  nerve,  exciting  in  the 
larynx  the  act  of  coughing  by  causing  contraction  of  the  crico-lhyroid 
muscle.  When  the  original  irritant,  either  in  the  meatus  or  in  the  mem- 
brana tympani,  by  Its  continued  presence  involves  the  vaso-motor  fibres 
associated  with  the  auricular  nerve,  they  conduct  their  impression  to  the 
gai^iion  of  the  pneuniogastric,  and  thence  it  is  deflected  through  a  sympa- 
thetic fasciculus  proceeding  from  it  to  the  first  cervical  ganglion.     This 


Reflex  oonnectlon  between  (he  ear  and  the  iMTni.  A.  aurtltoiy  canBl,  membtma  lympBnl,  ana 
mlddli?  ear;  H,  M'L'ond  KaiittUnn  of  vtwi.s  i  C  fitit  ctTVk'itl  bhiikIIuii  of  t)njinthecti;:  D,  aurlculo- 
piieumo-KuIric  iivrve ;  E.  symiiBihettc  fasclcului  cotincctlnE  B  BtiCt  C:  F.  iicrvl  mcUcs,  rummolor 
connection  wtth  extenul  CBnitId;  G,  ulernal  carotid ;  B,  laryugual  artery  i  E,  superior  laiyngeal 
nerre ;  L,  larynx. 

again  through  the  ner\i  molles  carries  the  impression  to  the  external 
carotid  artery,  and  by  its  branches  to  the  mucous  membrane  of  the 
larynx,  and  as  a  result  of  reflected  vaso-dilator  impressions  \vc  may  have 
congestion  of  the  vessels  supplying  the  mucous  membrane  of  the  larynx, 
and  perhaps  etTusion  from  these  vessels. 

The  detailed  description  of  the  anatomical  conditions  underlying  these 
reflex  phenomena  will  bo  found  on  page  632. 


PABOXY9MAT.  QASPINa. 

A  condition  known  as  paroxysmal  gasping  occasionally  occurs  in 
young  children,  especially  in  girls. 

The  child,  previously  quiel,  suddenly  becomes  cyanotic,  rolls  up  its 
eyes,  stops  breathing,  gasps,  and  looks  as  though  it  were  about  to  die. 
The  seizure  is  apparently  a  i-cdcx  irritalion  of  the  diaphragm,  and  could 
be  classed  under  hysteria.  These  cases  respond  quite  readily  to  good 
care,  well-regulated  food,  and  relief  from  the  duties  of  school.  In  some 
cases  there  are  no  serious  symptoms,  but  mere  gasping  of  light  grade, 

BEFLEX  SYMPTOMS  OF  THH  LtJNQ. 
In  young  infants  pulmonary  attacks  closely  simulating  the  symptoms 
of  asthma  occur  from  gastric  irritation  of  the  terminal  filaments  of  the 
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pneumogasiric  nerve.  They  are  evidently  reflex  in  their  character,  and 
are  promptly  relieved  by  treatment  of  tfie  slo:iiiirli.  They  are  spoken  ol 
under  the  term  asthma  d^spcplicum.  In  cases  of  this  kind  it  is  usually 
found  that  the  peripheral  irritation  either  arises  from  the  too  high  per- 
centages of  the  solid  constituents  of  the  milk  which  is  given  to  the  infant, 
or  is  caused  by  the  total  amount  of  milk  given  being  too  great  for  the 
infant's  gastric  eaijacity. 

Symptoms, — The  tirst  symptoms  noticed  in  these  cases  are  llio  pallor 
of  the  infant's  face,  and  a  slight  cyanosis  around  the  mouth.  The  respi- 
rations then  bL'conic  quickened,  and  the  iiifaiil  Ls  evidently  in  great  dis- 
tress. 11  becomes  cyanotic,  breathes  very  rapidly,  and  often  looks  as 
though  it  were  about  to  die.  On  examining  the  chest  the  lung  is  found 
to  be  resonant,  and  there  is  nothing  abnormal  on  auscultation  except 
roughened  respiration  and  a  few  sonorous  rales. 

Treatment. — An  emetic  will  quickly  relieve  this  condition,  which  disap- 
pears as  soon  as  the  stomach  is  emplied.  The  attacks  are  sudden  and  often 
recur.  After  the  attack  has  passed  off,  the  abnormal  sounds  heard  in  the 
lung  are  found  to  have  disappeared  completeiy,  and  the  infant  seems  per- 
fectly well  again. 

Another  class  of  reflex  pulmonary  sympfoms  which  has  at  times  come 
under  our  notice  consists  of  cases  in  which,  from  some  peripheral  irritation 
elsewhere,  marked  pulmonary  symptoms  simulating  pneumonia  arise. 

The  Aral  casfl  was  a  little  girl  sit  years  olJ,  Tlie  first  titlact  occurred  at  a  lime 
wliun  sli-.'  was  liavinK  an  exaeurbalion  uf  an  nltaL-t  of  suljucule  piiriiltut  otitis  ineilia. 
She  luid  a  heighleneii  tfrnperalurL',  40°  C.  (104°  F.),  anil  r.ipiil  respir.itions  (60  in  a 
minute).  Ttie  aim  nasi  were  moving  siigliUy,  and  »lie  sliowed  a  c^rlnin  amount  of  or- 
ttio|)iiaKi.  Her  tacewas  lluslied.  and  she  had  a  short,  dry  cough.  She  had  (i  discharge 
of  pus  from  both  i-ara.  On  Inokiiig  at  this  child  one  would  iialimilly  have  said  that 
she  had  pneumonia.  Kvidtnce  of  this  was  given  hy  the  lemperalure,  the  respirations, 
the  iilw  nasi,  the  cough,  and  Ihe  orlliopnrea.  The  lungs,  hearl,  and  throat  were  found 
on  examination  lo  be  nornial.  The  pulmonary  symplums  were  evidently  retlex  iu  their 
nature,  as  it  is  believed  lliat  in  Ihese  ciises  liie  reflex  aymplunis  are  usually  produced 
by  the  occlusion  of  Ihe  Easlachian  luhes. 

On  iuHaliiig  the  Eustachian  liiiies  with  th*"  air-douche  her  breathing  became  nor- 
mal in  nle,  24  (o  28  in  a  minule,  the  alie  nasi  ceased  lo  move,  ttle  cough  disappeared, 
snd  the  child  could  lie  down  with  comfori, 

^  REFLEX  OOUGH. 

The  ner\'ous  connection  between  the  ear  and  the  lar>'nx  gives  rise  at 
times  when  there  U  disease  of  Ihe  former,  such  as  an  otitis  media,  hi  a 
persistent  cough,  wliich  is  evidently  reflex,  and  wliicli  is  relieved  oidy  by 
treatment  of  tbe  ear. 

A  little  girl,  four  yuan  old,  had  an  attack  of  measles  vrhii-ti  was  complicated  by  an 
olllia  media.  She  recovered  entirely  from  llie  measles,  iind  seernnd  perfi'dly  well, 
except  lh,kl  till"  perforation  of  the  m-'inbnuia  lympani  hud  not  entirely  he.iled.  Some- 
what lutur  the  cough  began.     Nolliing  was  found  In  account  for  lliis  symptoii)  in  the 
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throat,  lung,  or  larynx,  except  a  Bliphtljr  reddened  appearance  of  the  latter  from  rough- 
ing. The  cough  was  intractable  to  all  local  trealmenl  until  the  ear,  which  hjJ  been 
in  the  process  of  healing,  again  showi.'d  signs  of  increased  inlliiminalion.  Whenever 
the  eur  was  discharging.  Ihe  cough  ceased  entirely  When  Ihe  ear  was  treated  and  the 
discharge  grew  less,  (lie  cuugh  began  again,  and  tliere  was  an  evident  reflex  coiineclioo 
between  llio  larynx  and  the  ear. 

Thfsy  rellfli  phenomena  continueil  for  sunn-  months,  th^  child  always  coughing 
when  tin'  ear  gol  butter  and  ceasing  to  cough  when  the  eiir  got  worse.  Finally,  on 
[he  child's  being  luken  to  Switzerland  and  having  an  entire  chunge  of  air,  its  general 
health  wits  much  improved,  and  Ihe  reQei  cough  passed  off.  Thiire  was  no  recurrence 
of  this  condition  in  the  following  ten  years. 

Wlioii  there  is  an  irritation  in  the  naso-pharyns  a  reflex  cough  often 
occurs,  and  is  best  treated  by  local  applicatJnns  to  the  pharynx  and  naso- 
pharynx. It  is  important  for  the  physician  to  n>fogni/o  this  cLiss  of 
coughs,  as  ho  might  otherwise  be  very  unsuccessful  in  treating  these  cases. 
Many  cliildren  are  treated  with  drut;s  for  a  cough  which  is  usually  ascribed 
to  bronctiitis,  where  no  physical  sifrns  of  irritation  can  be  found  in  Ihe 
lung,  larynx,  or  Ihroal,  and  where  the  irritaliim  is  in  the  nose  or  tilt;  naso- 
pharynx. Ill  place  of  the  many  drugs  usually  given  in  these  cases,  a 
simple  application  of  oil  to  the  nose  is  indicalL-d.  Benzoinol  or  liquid 
alboleno  are  used  for  this  purpose.  Two  or  three  minims  should  be 
dropped  into  each  nostril  by  means  of  a  medicine  dropper. 

REFLEX  SYMPTOMS  OF  THE  HEART. 
Cases  of  extreme  palpitation  in  children  are  occa.sionally  met  with 
when  noUiing  organic  can  be  detected,  and  when  no  cause,  such  as  tea- 
drinking,  is  discoverable.  The  children  are  of  a  highly  neurolic  temper^ 
anient,  and  are  usually  much  inlluenced  by  exciting  surroundings  in  tlieir 
homes. 


A  hoy,  ten  years  old,  was  suhject  In  fits  of  great  exeitemenl  brought  on  hy  the 
must  trivial  c^iusi?^,  sucli  as  preparing  tu  go  In  ^'hool  ur  to  take  a  journey.  For  Mime 
hours  befort  Ihe  proper  lime  for  starting  came  be  was  apt  1o  grow  more  and  inor<>  agi- 
tated. He  would  then  often  l>e  seiwtd  with  violent  p.iipilulion  lasting  for  spveral  hours 
and  forcing  bim  to  lie  perfectly  still  en  his  brick.  Al  llii'se  Umes  his  skin  was  cool  anil 
pale,  and  his  pulse  weak  and  irregular.  Nothing  abnormal  wils  ilelecli^d  on  nn  exiim- 
ination  of  the  heart  or  any  other  organ.  The  allaclis  lasted  until  he  was  twelve  jtan 
old,  and  have  never  occurred  gincc. 

BEFLEX  SYMPTOMS   OF  THE   STOMACH. 

There  are  a  number  of  reflex  conditions  connected  with  the  stomach 
arising  from  different  causes  but  represented  by  the  same  symptom, 
vomiting.  Instances  of  this  condition  are  lliose  cases  of  vomiting  \vhii-li 
arise  from  irritation  of  the  larynx  and  pharynx  and  which  are  cured  by 
local  applications  made  to  these  parts.  It  is  common  in  dirficult  dentition 
and  in  these  cases  is  controlled  by  the  use  of  bromides  and  the  regulation 
of  the  food. 
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"  REPLKS  SYMPTOMS  OF  THE  BLADDER. 

Reflex  spasm  of  liie  hlfidiler  occurs  very  frociueiilly  in  young  children, 
and  this  condition  has  been  described  under  enuresis,  page  877. 

REFLEX  SYMPTOMS  OF  THE  VAGINA. 
Tticre  is  almost  always  a  direct  cause  to  be  found  for  the  reflex 
nervous  symptoms  which  arise  Crom  vaginal  irritation.  One  of  the  most 
common  causes  is  the  oxyuris  vermicuiaris,  which  al  times  gives  rise  to 
extreme  and  severe  symptoms  when  it  has  migrated  from  the  rectum.  In 
addition  to  the  loral  irritation,  wtiicli  causes  t)ie  child  great  uneasiness,  so 
that  it  cannot  sit  still  and  is  coiilinually  moviiif;  its  li'gs  about,  its  tem- 
perament may  be  much  all'ecled.  A  child  with  this  trouble  is  apt  to  be 
very  fretful,  to  have  violent  outbursts  of  temper,  to  lose  its  appetite,  and 
to  grow  thin. 

A  liltle  girl,  five  yenrs  old.  li.id  the  mosl  eilreme  vsipinal  irritalion.  Whenives-iw 
her  she  hud  been  alTei'led  fur  sevemi  months  and  wn9  in  a  very  weak  condition.  At 
limes  Ihe  Irritalion  seemed  to  he  more  thiin  she  louM  ]-par,  so  that  she  would  lose  all 
control  of  iieraelf.  would  throw  herself  on  llie  lloor.  and  would  h:iVL'  violent  spiismndic 
toiitnicliotis  of  the  legs.  Hit  sli^'p  wns  much  interfered  with,  and  Iier  whole  appear- 
ance wiis  ihul  of  a  child  sulfenng  from  some  serious  disease.  An  exiimiiialion  showed 
that  the  uxyuria  verniiciilaris  was  the  cause  of  the  vaginal  irritalion.  and  aller  a  tew 
days'  Ireatmpnt  directed  lo  the  expulsion  of  the  parosile  the  child  ceased  to  have  any 
irriUilion  and  suljseqnently  recovered  entirely, 

REFLEX   SYMPTOMS   OF  THE   REOTUM. 

In  certain  eases  reflex  symptoms  of  a  most  -exaggerated  typo  are 
localized  in  the  rectum.     The  following  cases  are  illustrative; 

A  girl,  four  years  old.  had  always  been  remarbahly  sirong  and  robnst.  and  had 
never  had  any  especial  locjil  trouble  with  Ihe  bladder  or  the  reetmn.  She  w.is,  how- 
ever, of  an  excessively  nervous  li.'Jiiperament.  and  was  surrounded  hjr  exciting  in- 
fluences in  licr  home.  She  begnn  lo  have  spasmodic  ronlraclions  of  Ihe  sphinHer  nni. 
When  she  allempte<1  lo  have  a  movenienl  of  Ihe  bowels  it  friplitened  her.  and  alie 
would  clulch  lit  any  piece  of  furniture  which  happened  lo  he  near  her  and  try  nol  to 
have  Ihe  movenienl.  She  would  scroam  and  cry  oul  as  it  she  were  in  much  pain.  An 
examinalion  under  elher  showed  nothing  ahnormal  in  the  reclura  or  aphincler,  such  :ia 
from  pressurr-  or  frmn  lesions,  and  Ihe  condition  w.is  apparently  simply  thai  of  spasm. 
She  was  Irealeil  by  Ihe  daily  dllulalion  of  the  sphincter  ani  with  bougies,  the  sise 
being  increased  gradually.  This  was  followed  by  niarkeil  improvement,  and  tlie 
rectal  spasm  passed  away. 

Although  the  reclal  spasm  did  not  return  in  this  case,  yet  in  lis  place  the  child 
hegan  In  have  incontinence  of  urine. 

Another  child,  eight  yeare  old.  for  a  whole  year  was  affected  by  inlenae  irritation 
ill  Ihe  reginn  of  Ihe  anus,  which  prevented  h'T  From  sillirie  down  fnr  any  length  of 
lime  and  kept  li<'r  in  a  i'i>ntiiiniil  stale  nf  irriliibilily.  .Nothing  could  be  delected 
during  1hi»  p'T'^d  wlii'li  riiu''>'d  lln-^r  syinplnnij.  No  truce  of  intestinal  piiriiiiili-s 
could  he  found,  and  nothing  abnornial,  either  nl  the  unal  orilire  or  in  connection  with 
till'  bowels,  wiis  Brrn.  the  skin  around  the  anus  bfing  in  a  prrteclly  nornml  condition. 
The  child  vtm  Irenled  with  bromide  nf  poliissium  for  sevenil  weeks,  and  rerovered  en- 
tlrelj. 
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^^^P  PEDIATRICS.  ^^^^^^^^^^1 

OHRBBRAIi  ABSOBSS.  ^^^^ 

Cerebral  abscess  is  a  localized  purulent  encephalitis  and  is  probably 
always  secotnlary  to  suppiiraiive  disease  elsewhere.  It  may  arise  from 
a  suppurative  conJitinn  of  Ihe  scalp,  but  its  most  common  source  is 
some  purulent  disease  of  Ihe  ear  or  adjacent  slructures.  Its  usual 
location  is  in  the  temporal  lobe,  just  over  the  teamen  tympani  or  in 
the  cerebellum.  It  is  also  founii  as  a  sequel  to  trauiuatistn  of  various 
itiiids  resulting  in  suppuration  and  in  general  pyaemia,  and  it  may  follow 
direct  traumatic  injury  to  the  brain.  Cerebral  abscess  is  usually  stngiL-, 
except  when  it  is  produced  by  pyteniia.  Tlie  abscess  niay  occur  in  any 
part  of  the  brain.    Cerebellar  abscess  ts  not  unconunon. 

Symptoms. — A  cerebral  abscess  may  exist  for  a  considerable    time 
without  producing  any  symptoms  which  can  be  recognized  during  life. 
In  cases  in  which  suppurative  disease  of  the  ear  exists,  a  cerebral  abscess 
may  be  suspected  when,  in  addition  to  the  temperature,  wltidi   would 
naturally  be  raised  from  this  process,  the  child's  general  condition  be- 
comes worse  wilhoul  any  apparent  cause,  and  when  iudelinite  symploms, 
such  as   menial   dulness   and   irnlabilily,  arise.     The   temperature   and 
marked   leucocytosis  may  also  suggest  the  presence  of  imprisoned  pus, 
and  the  probability  of  cerebral  disease,  in  cases  in  which  the  pus  cannot  be 
found  elsewhere.     Cerebral  abscess,  however,  usually  exists  witiiout  rise 
of  temperature,  or  even  with  a  subnormal  temperature  and  without  any 
increase  in  the  whlti,'  count.    It  is  apt  to  hi;  slow  in  ils  progress  and  to 
cause  general  constiluliorial  rather  than   local  symptoms.    Local  symp- 
toms produced  by  the  presence  of  cerebral  abscess,  as  a  rule,  are  absent, 
but  may  be  manifested  by  sensory  aplmsia  if  the  left  temporal  lobe  is 
involved,  or  In  the  case  of  cerebellar  disease  by  liemialaxia,  nystagmus, 
tendency  to  walk  or  fall  lo  one  side,  diminished  or  increased  tonicily  of 
the  muscles  on  the  same  side  according  to  whether  the  lesion  acta  in  un 
irrilalive  or  paralytic  manner.     General  symptoms  uf  brain  abscess  are 
represented  by  headache,  vertigo,   dimness   of  vision  caused  by   optic 
neuritis,  mental  dulness,  vomiting,  slow  pulse,  foul  breath  and  convulsions, 
followed  later  by  coma.   When  the  abscess  bursts  into  the  ventricles,  symp- 
toms of  collapse  appear,  and  deatli  rapidly  follows.     Tremor  ami  convnl- 
siona  may  occur  in  cases  of  cerebral  abscess,  but  neither  of  them  should 
be  considered  as  in  any  way  symptomatic  of  this  condition.    An  abscess  of 
the  hrdin  may  remain  lalenl  for  a  long  time  and  suddenly  become  active. 

pRooNosis. — The  prognosis  is  very  unfavorable  unless  the  disease  can 
be  reached  surgically. 

Treatment. — The  treatment  should  be  operative  if  the  diagnosis  can 
be  made  with  certainty. 

CEBEBRAL  PARAIiYSIS  (InfanUle  Cerebral  Palsies). 
In  using  the  term  cerebral  paralysis  it  must  be  underslooil  tlial  It  Is 
not    intended  to  describe  every  disease  of  intra-cranial    origin    from 
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which  a  paralysis  may  result.  We  may  have  a  paralysis  from  many 
inlra-cranial  lesions,  such  as  hydri)cej)Jialus,  cert'bral  ahscess,  cerebral 
tumors,  and  other  causes.  These  conditions  are  not  hicluded  in  the  class 
of  cases  designated  as  cerebral  jiaralysis  or  infantile  rerebral  ])alsies,  which 
are  motor  disturbances  arising  I'mm  certain  cerebral  lesions,  occurring  in 
intra-uterine  life,  during  laltor  or  after  birlh  in  tlie  first  three  or  four 
years. 

There  is  niui:h  concerning  the  definite  pathology  of  this  class  of  cases 
which  is  still  undetermined,  so  tliat  they  will  be  more  clearly  understood 
if  discussed  as  a  group  and  their  proniiiienl  features  compai-ed  with  each 
other.  This  is  all  tlie  more  necessary  as  the  clinical  manifestations  of 
all  of  Iheni  are  practically  the  same,  and  are  represented  by  a  spastic 
paralysis  involving  one  or  more  extremities  in  the  form  of  a  lieiuipjegia, 
a  dipk'jiia.  or  a  parapl^ia.  Monoplegias  are  rare  in  comparison  with  the 
other  forms.  Any  one  of  these  forms  may  be  acconij>anied  by  contrac- 
tures, choreiform  movements,  mental  impairment,  epilepsy,  and  a  number 
of  similar  nervous  symptoms  usually  spoken  of  as  post -paralytic. 

In  225  cases  analyzed  by  Peterson  and  Sachs,  right  hemiplegia  oc- 
curred in  81  cases,  left  hemiplegia  in  75,  dipl^a  in  39,  and  paraplegia 
in  30. 

Etiology. — Ttie  cause  of  cerebral  paralysis  occurring  in  intra-uterine 
life  has  not  been  definitely  determined,  and  our  knowledge  concerning 
this  class  of  cases  is  very  Viigue.  It  has.  however,  been  found  that 
instances  not  infrequently  arise  in  which  theiv  is  an  liereditary  history  of 
epilepsy,  insanity,  or  marked  neuroses.  Traumatism,  severe  illnesses,  and 
friglil  in  the  moltier  are  accepted  as  otlier  possible  causes.  According  to 
Sairhs,  syphilis  does  not  play  the  important  part  in  llie  etiolc^y  of  inlra- 
uteriiie  palsies  which  has  been  given  to  it  by  some  authors. 

The  cerebral  paralysis,  which  is  Ihe  result  of  conditions  occurring 
during  lidjor  (birlli-palsies),  may  arise  from  asphyxia  in  tedious  and  pro- 
longed deliveries,  which,  accordhig  to  Saclis,  are  more  disastrous  than  the 
accidents  which  at  times  occur  when  the  forceps  are  used. 

Certain  etiological  factors  are  wx-ll  recognized  as  causes  of  the  palsies 
which  occur  iilTer  birth  in  Uie  early  years  of  life.  These  are  Irauniatic 
injury  to  the  skull,  frighl,  the  acute  infectious  diseases,  such  as  mumps, 
measles,  scarlet  fever,  typhoid  fever,  variola,  pneumonia,  and  cerebro- 
spinal meningitis,  which  give  rise  to  areas  of  acute  encephalitis.  It  has 
also  followed  acute  tonslMlis,  severe  cases  of  gastro-enteric  disease,  per- 
tussis, and,  in  certain  instances,  riotent  convulsions,  though  in  most  cases 
of  the  latter  condition  Ihe  convulsions  are  probably  caused  by,  rather 
than  causative  of,  the  lesions  producing  the  paralysis. 

In  some  cases  the  disease  arises  in  apparently  healthy  children  and 
without  assignable  cause. 

Pathological  Anatomy. — In  the  intra-uteritu:  case?  the  lesions,  ac- 
cording to  Sachs,  are  represented  by  large  cerebral    defects  {poren- 
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cephaly),  and  also  by  a  condition  designated  "  a(fmf»U  cortioalU."  in  which 
there  is  a  doffi'live  dcvolojitiifnt  of  tlie  f:etluiar  flements  of  the  eortii-al 
and  particularly  of  (he  pyratnidal  cells,  wiiich  is  not  restricted  lo  any 
one  part  of  the  brain,  but  involves  all  parts  of  the  hemispheres  about 
equally. 

In  the  cases  which  occur  durinfr  labor,  birth-paMea,  the  primary  lesion 
is  usually  a  meningeal  liemorrliago  (rarely  inlercerebral),  and,  as  shown 
by  McNutt,  more  or  less  dilfuse  ovt-r  both  hemispheres. 

In  al!  cases  a  distinction  must  be  made  between  the  primary  lesions 
and  the  secondary  conditions. 

In  a  series  of  1%  autopsies  in  infantile  hemiplegia  analyzed  by  Peter- 
son and  Sachs,  there  were  found  as  primary  lesions,  heniorrh;^  23, 
embolism  7,  thrombosis  5,  and  tubercle  1  ;  while  as  secondary  lesions 
there  were  atrophy,  sclerosis,  and  cysts  40,  and  porencephalus  2,  Poren- 
cfphnliit  denotes  a  pathological  loss  of  substance,  forming  cavilifs  or 
cysts  nmning  from  the  cortex  of  the  brain  towards  the  centre,  aCfecling 
the  motor  region  and  being  cither  unilateral  or  bilateral.  Sckrosig  con- 
sisls  of  a  shrinking  and  hardening  of  the  cerebral  tissues,  usually  more  or 
less  strictly  localized. 

Allhongh  the  primary  lesions  of  all  forms  of  the  infantile  cerebral 
palsies  may  be  caused  by  enjbolism  or  thrombosis,  yet  these  etiological 
factors  arc  rare  in  comparison  with  hemorrhage,  which  is  tlie  most  com- 
mon cause  of  the  primary  acute  symploms.  This  hemorrhage  is  more 
apt  to  be  meningeal  than  capsular,  owing  to  its  (raunialic  origin,  and  is 
usually  in  the  subarachnoid  space,  thus  differing  from  cerebral  hemorrhage 
in  the  ailull,  which  occurs  more  frequently  in  the  region  of  the  internal 
capsule,  and  is  a  result  of  riiseased  arteries.  Some  aulliorilies  hold  that 
many  lypical  cases  of  infantile  cerebral  paralysis  are  due  to  acute  infectious 
encephalitis,  especially  in  those  cases  characlerized  al  the  onset  with 
repeated  convulsions  with  continued  high  fever. 

Thrombosis  may  be  a  cause  where  changes  have  taken  place  in  the 
cerebral  arteries  due  to  hereditary  syphilis,  and  embolism  may  be  (he 
cause  ill  such  predisposing  affections  as  valvular  cardiac  disease. 

The  pathology,  therefore,  of  the  condition  as  a  whole  is  a  lesion  of  the 
motor  truci  followed  by  alrophy  and  retarded  development  of  tlic  part 
afTecled,  and  a  descending  degeneration  of  the  pyramidal  tracls.  It  is  also 
possible  that  the  primary  cause  of  the  disease  maybe  a  defective  develop- 
ment of  the  nervous  centres. 

Symptoms. — If  the  lesion  has  been  of  inira-ufrnn-e  origin,  we  may  gel 
only  the  later  manifest alioiis,  just  as  in  congenital  syphilis.  The  paral- 
ysis in  this  class  of  cases  is  usually  diplegic  or  paraplegic,  and  menial 
enfeeblemeni,  amounting  often  to  idiocy,  is  common.  When  the  paraly- 
sis is  due  lo  defective  cortical  development  the  muscles  may  be  flaccid 
instead  of  the  characteristic  sjastic  condition  of  the  other  forms  of  cere- 
bral paralysis.    If  the  lesion  has  occurred  at  llie  time  of  delivery,  the 
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primary  sjinptoms  are  often  masked,  and  the  rcsulling  symptoms  of  the 
more  advanced  pathological  condition  are  noticed  later. 

The  diagnostic  early  symptoms  are  paralysis,  convulsions,  rigidity, 
and  stupor ;  asphyxia  and  irregular  rospirations  are  common  symptoms. 
The  symptoms  vary  with  the  extent  and  locality  of  the  lesion.  There 
may  be  bulging  of  Ihe  fonlanelle,  clianges  in  the  pupils,  and  oscillation  oE 
the  eyeballs. 

When  the  disease  develops  in  rrfra-utmne  life  it  is  usually  acute  in 
its  cliaraclcr  and  is  marked  by  more  or  less  fever,  convulsions,  and 
stupor.  These  early  symptoms  are  merely  those  of  a  general  nervous 
explosion  following  an  irritation  of  the  nervous  motor  centres.  They 
may  be  the  first  manifestalions  of  a  disease  of  any  kind,  or  tliey  may 
occur  in  the  course  of  one  of  Uie  diseases  of  which  we  have  spoken  under 
etiologj'.  If  they  happen  In  occur  at  night  atiii  are  of  short  duration, 
tliey  may  be  entirely  overlooked,  and  Ihe  later  symptoms  of  a  cerebral 
lesion  may  be  the  first  ones  to  manifest  themselves.  The  cluld  may  die 
from  Ihe  severity  of  these  initial  lesions  before  the  later  symptoms  of 
paralysis  have  developed  by  which  we  can  diagnosticate  the  disi.-ase. 
Screaming,  vomiting,  and  delirium  may  at  limes  usher  in  Ihe  allack.  In 
tlic  midsl  of  or  closely  following  these  primary  symptoms  come  the  pro- 
nounced indications  of  a  central  nervous  lesion,  represented  by  hemi- 
plegia ([jaralviis  of  an  arm  and  a  leg  on  the  same  side),  paraplegia 
(paralysis  of  both  legs),  or  diplegia  Qiaralysis  of  corresponding  parts  on 
Ihe  two  sides  of  the  body),  forming  most  of  Ihe  cases  of  "  Little's  disease." 
In  rare  cases  wo  find  only  one  extremity  affected  (monople[.'ia).  Hemi- 
plegia is  by  far  the  most  common  form. 

In  addition  to  the  paralysis  of  Ihe  limbs,  facial  paralysis  may  occur 
either  in  hemiplegia  or  in  dipii'gia.  and,  as  a  rule,  spares  the  upper  part 
of  the  face,  so  that  the  eyes  can  be  closed  and  the  brows  raised,  thus 
showing  lliat  it  is  not  a  peripheral  facial  paralysif*.  This  fonn  of  faiial 
paralysis  ollen  dii«ippears  early.     Strabismus  is  common. 

On  examining  the  pai-aJyzed  limb  we  find  a  resistance  to  molion,  the 
deep  refiexes  are  exaggerated,  and  in  most  cases  Ihere  is  a  feeling  of 
rigidity  on  the  paralyzed  side,  A  few  cases  of  llaccid  paralysis  have 
been  reported.  Sensation,  as  a  rule,  is  not  alTected.  When  the  child 
has  come  out  of  its  stupor  and  the  convulsions  have  ceased,  it  may  be 
found  to  be  aphasic,  but  aphasia  is  not  so  common  as  in  the  cerebral 
lesions  of  adults.  The  intelligence  is  usually  impaired,  but  this  depends 
upon  the  extent  and  location  of  the  lesion  and  the  period  when  it  occurred. 

The  inlra-ulerine  and  early  iniantile  cases  show  Uie  gn.atesl  menial 
disturbance.  These  children  are  apt  lo  be  very  irrilalile,  and,  when  Uie 
lesion  is  cortical,  epileptiform  convulsions  are  [[uite  common.  The  mind 
may,  however,  remain  perfectly  clear  in  both  the  early  and  late  stages  of 
the  disease,  in  s|tile  of  a  marked  liemiple^a.  The  electrical  reaction  nf 
the  muscles  is  normal.     In  the  more  advanced  stages  of  cerebral  paraly- 


976 


PEDIATRICS. 


sis  additional  symptoms  begin  to  appear.    Tlie  child  loams  lo  walk  lafe, 
or,   if  it   lias   already   walked,  Uie  gait  becomes  peculiar.     Itigidity    fol- 
lowed by  contracliire  of  the  flexor  and  abductor  muscles  occur.     In 
about  seventy-five  per  cent,  of  the  cases  of  diplegia  and  paraplegia  il 
comes  early  and  develops  oftoner  than  in  the  adult  cases.     Tiie  riyidily 
is  increased  by  manipulation  or  use  of  the  limb,  and  disappears  during 
sleep.     Posl-hemiph'tiie  movemenis,  such  as  athetosis,  follow  in  a  cerlain 
number  of  cases ;  in  others  the  spastic  condition  is  so  pronounced  that  the 
patellar  tendon  reflex  and  the  ankle-clonus  cannot  bo  obtained.     ^Vhen 
walking  is  attempted.  t!ie  patient  is  apt  to  stand  on  the  toes,  Ihe  knees 
knock  togcliicr,  and  the  spastic  ri;.'idity  of  the  muscles  produces  wlial  is 
called  the  spastic  gait,  represented  in  ils  exaggerated  form  by  the  cross- 
legged  progression,  which  is  lai^ely  caused  by  tlie  rigidity  of  the  abductors 
of  the  thigh.     Pes  equinus  and  pes  eqnino-varus  are  the  most  rommon 
deformities  of  tlie  foot.     When  the  arm  is  affected  with  contractures,  the 
fingers  are  pressed  into  the  palm  of  the  hand,  the  hand  is  flexed,  and  the 
arm  is  flexed  at  Ihe  elbow  and  held  close  to  the  side. 

The  afTected  limbs  arc  apt  lo  show  some  disturbance  of  their  eircula- 
tion,  and  the  skin  is  cold  and  cyanotic.  There  are  more  or  less  atrophy 
and  shortening  of  tlio  bone,  but  to  a  less  degree  tha:i  in  cases  of  polio- 
myelitis anterior.  In  a  certain  number  of  c-ises  iuvoiuiilary  incoordinate 
movements  are  exciled  in  tlie  paralyzed  limbs  on  volunlary  effort  (lieinia- 
(axia),  and  are  usually  designated  as  post-hL'mi;il%'ic  chorea.  Tlii*romay 
also  be  continuous  movemenis  (atliclusis)  ureilher  a  partial  or  a  general 
variety.  The  sphincters  are  not  alTected,  whether  the  case  is  one  of 
hemiplegia  or  of  paraplegiii.  Epileplifonn  convulsions  may  appear  quite 
early  in  cases  of  cerebral  paralysis,  biLl  may  also  be  delayed  for  a  number 
of  years,  so  that  the  pnssibiJily  of  these  children  becoming  epileptic  must 
always  be  considered. 

Diagnosis. — The  diagnosis  in  a  marked  case  of  the  disease  is  not  difFI- 
cult,  but  the  determinaiion  of  the  exact  lesion  is  oflen  impossible  aller 
tlie  period  of  onset  li;is  passed  and  we  are  left  with  a  resulting  paralysis. 
If  (acial  paralysis  is  present,  we  can,  as  a  rule,  say  lliat  tlie  lesion  is  in 
the  brain ;  but  this  rule  does  not  always  hold  good,  as  there  have  been 
very  rare  cases  in  which  this  paralysis  was  present  when  the  lesion  was 
m  the  cord. 

The  symptoms  on  which  we  chiefly  rely  in  making  our  diagnosis  of 
cerebral  paralysis  are  (1)  the  distribution  of  tlie  paralysis,  hemiplegic, 
usually,  or  paraple^c;  (2)  rigidity  of  the  muscles;  (3)  increased  tendon 
reflex ;  (4)  comparalii'ely  siight  wasting ;  (5)  normal  electrical  reaction  j 
end  (6)  mental  impairment  Choreic  or  athetold  unilateral  movements 
associated  with  a  slight  increase  of  tendon  reflex  point  towards  a  previous 
cerebral  paralysis. 

Front  Poliom^diiijt  Anterior. — The  principal  disease  from  which  cere- 
bral paralysis  is  to  be  distLngTiished  is  poliomyelitis  anterior.     In  conlra- 
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dislinction  to  the  chief  diagnostic  symptoms  of  cerebral  paralysis  jusl 
stated  we  Tind  in  poliomyelitis  anterior  (I)  fJiat  tlie  ilistriliution  of  the 
paralysis  is  usually  monoplegie',  or  in  separate  groups  of  muscles ;  (2) 
tliat  tlicre  is  an  absence  of  tendon  reflex  ;  (3)  that  there  is  an  absence  of 
rigidity  in  the  early  stages ;  (4)  that  there  is  rapid  and  marked  wasting  of 
the  affected  liinlis ;  (■">)  that  tlie  reaction  of  degeneration  is  present ;  and 
{())  that  there  is  no  mental  impairment. 

From  Idiocy. — In  certain  cases  also  a  difficulty  may  arise  in  correctly 
understanding  the  relationstiip  between  cerebral  paralysis  and  idiocy. 
The  cerebral  lesion  is  in  many  cases  probaily  tlie  same,  but,  according  to 
its  extent  and  location,  we  may  have  either  (1)  a  cerebral  paralysis  alone ; 
('2)  a  cerebral  paralysis  accompanied  by  menial  impairment  or  idiocy; 
or  (3)  idiocy  without  cerebral  paralysis.  There  is  a  certain  class  of  low- 
grade  idiots  in  which  some  impairment  of  motion  exists,  apparently  due 
to  a  mental  inability  to  co-ordinate  the  muscles  of  the  linibs  properly. 
This  may  sometimes  be  accompanied  by  a  diminution  of  sensation,  which 
seems  to  be  due  to  a  want  of  perception  in  the  higher  nervous  centres 
rather  than  to  any  actual  lesion  of  the  sensory  tract.  When  the  idiot's 
attention  can  be  kept  centred  on  the  limb,  the  actual  sensation  does  not 
seem  to  be  much  impaired.  The  dilferential  diagnosis  of  this  condition 
in  idiots  from  cerebral  jiaralysis  is  easily  made,  for  it  exists  only  in  those 
cases  of  idiols  in  whom  the  mental  development  is  much  impaired,  and 
it  is  not,  as  a  rule,  accompanied  by  Ime  paralysis,  as  there  is  no  weakness, 
but  simply  incofirdination ;  in  these  cases  also  the  tendon  reflexes  are,  as 
a  rule,  not  increased. 

Frotn  Carieit  of  //w  Spine. — Cerebral  paralysis  can  be  diagnosticaied  from 
the  paralysis  which  occurs  in  connection  with  caries  of  the  spine,  imnti- 
paily  by  the  presence  of  cerebral  symptoms  in  one  Case  and  the  promi- 
nence of  the  spinal  vertebre  and  tlie  rigidity  of  the  spine  in  the  other. 

frwn  Syrinyowyeim. — Rai'e  cases  of  syringomyelia  may  be  mistaken 
for  cerebral  paralysis.  The  points  of  dilTerential  diagnosis  in  these  cases 
are  that  in  syringomyelia,  although  the  weakness  of  the  limbs  may  be  so 
extensive  as  closely  to  simulate  paralysis,  yet  the  {liminution  of  thermic 
sensation  easily  distinguishes  It  from  the  normal  sensation  which  is  present 
in  cerebral  paralysis  in  cases  where  the  test  for  sensation  can  be  em- 
ployed. The  muscular  atrophy  is  also  much  more  pronounced.  Syringo- 
myelia, however,  is  so  rare  in  children  that  the  diagnosis  need  not  be 
dwell  upon.     From  Obstetrical  Paralysis,  see  page  900. 

Prognosis. — In  the  inlra-uterine  forms  of  cerebral  paralysis  it  lanje 
number  of  infants  die  at  varying  periods  during  the  early  months  of  life, 
so  that  for  some  week.s,  at  least,  a  prognosis  as  to  life  cannot  be  given. 
Quite  a  large  number,  besides  developing  epilepsy,  also  show  tlie  condi- 
tion of  idiocy. 

A  Severe  lesion  may  be  inferred  if  convulsions  occur  in  the  early  weeks 
and  if  apatliy  continues  in  the  intervals  between  the  convulsions.     If  atler 
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a  few  weeks  or  months  the  convulsions  are  markedly  diminished,  and  if 
the  infant  begins  lo  use  its  legs  and  lo  lake  notice  of  things,  a  more  lavor- 
able  prognosis  can  be  given.  So  long  as  contractures  do  nol  develop  a 
fail'  use  of  the  exlreniilies  may  be  acquired.  Sachs  stales  tlial  in  the 
in tra-u ferine  cases  diplegia  and  paraplegia  are  more  apt  to  bi'  associated 
wilh  cerebral  deficienry  and  epilepsy  (han  is  hemiplegia. 

In  the  acute  extra-uterine  cases  the  pn^osis  lor  life  in  cerebral  paraly- 
sis is  soon  determined  in  the  early  days  of  the  attack,  and  depends  on  the 
location  and  exteni  of  Ihe  cerebral  lesion,  bul  the  uncertainty  in  some 
cases  may  last  for  a  number  of  weeks.  On  account  of  (he  usual  menin- 
geal form  of  the  hemorrhage  il  is  less  hkely  to  prove  fatal  in  infants  than 
in  adults.  Entire  recovery  is  rare.  In  hemipicgja  Ihe  paralysis  will  |trc)t>- 
ably  improve.  The  spastic  rigidity  usually  goes  on  to  decided  contracture. 
In  some  cases  no  mental  change  b  apparent,  in  others  the  rnental  di-vel- 
opment  is  merely  retarded,  and  the  child  learns  to  talk  some  years  later 
than  is  normal.  In  a  lai^  number  of  cases,  however,  the  mind  is  niiich 
enfeebled.  The  occurrence  of  epilepsy  as  a  result  of  cerebral  pupdlysis 
18  SO  common  that  it  should  be  especially  mentioned  in  this  connection, 
as  it  makes  the  prognosis  much  more  serious  both  as  lo  the  degree  lo 
which  the  menial  impairment  may  altahi  and  ds  to  IJie  life  of  the  patient 

According  to  Gaudard,  Osier,  Wallenbeig,  and  Sachs,  the  development 
of  convu.sions  after  an  infantile  apoplectic  allack  makes  it  probable  that 
chronic  epilepsy  will  result,  and  the  prognosis  becomes  much  more  grave. 
Statistics  show  that  epilepsy  follows  the  heniiplegic  cases  rather  more  fnj- 
quently  than  il  does  the  diplegie  and  paraplegic,  and  that  it  oecuis  in 
about  half  the  cases  of  hemiplegia.  If  alTer  a  few  weeks  Uiere  is  improve- 
ment, llio  prognosis  is  good;  if,  on  the  contrary,  tliere  is  no  inipmvemenl 
for  months,  il  is  bad.  In  some  cases,  however,  ador  unprovhig  for  even 
a  year,  convulsions  may  appear  and  epilepsy  develop.  Except  in  very 
rare  cnses,  the  children  can  eventually  be  taught  to  walk.  In  many  in- 
stances, allliough  during  infancy  there  is  complete  helplessness,  later  the 
condition  is  much  improved,  and  sometimes  considerable  aclivity  results. 

TuEATMENT. — lu  tlic  inlm-uterine  cises,  as  it  is  the  later  manifeslalions 
of  the  disease  which  are  met  with,  the  treatment  should  be  the  same  as 
is  indicated  in  Ihe  late  treatment  of  the  birlh-palsics  and  of  Ihe  extra- 
uterine cases.  In  acute  cases  the  infant  should  be  kept  perl'eclly  quiet, 
and,  if  unconscious  and  unal)le  to  nurse,  the  mother's  milk  or  a  carefully 
niodilied  milk  should  te  given  by  means  of  a  dropper.  If  convulsions 
appear,  small  doses  of  the  bromides,  0.18  to  0.48  gramme  (3  to  8  grains), 
or  chloral,  0.06  to  0.3  gramme  (1  to  5  grains),  and  inhalations  of  ether  are 
indicated,  and  in  protracted  convulsions  minute  doses  of  mor])hia,  0.0006 
gramme  (0.01  grain).  The  treatment  of  the  muscular  contraclnreg  fol- 
lowing cerebral  paralysis  by  massage,  training,  tenotomy  or  apparatus  is 
of  the  greatest  importance,  and  should  be  referred  to  the  orthopfetUc 
surgeon  as  soon  as  possible.     In   cases  occurring  at  birth  and  due  to 
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hemorrhage,  operative  Ircalinenl  for  the  removal  of  the  blood-clot  has 
lately  been  done  wilh  success. 

Although  the  application  of  ice  to  the  back  of  the  neck  b  recom- 
mended (vhen  a  cerebral  hemorrhage  is  suspected,  yet  in  young  infants 
this  procedure  should  be  used  with  great  caution,  as  cold  is  so  apt  to 
reduce  tlieir  vitality. 

The  following  case  of  cerebral  paralysis  had  left  spastic  hemiplegia : 

Tin?  lioy  was  six  years  nld.  Tlie  delivery  was  (erminiiW  with  fojceps,  liiil  Ihe 
labor  was  nul  a  severe  one.  and  he  was  healthy  at  birih.  Hi'  rirvolopi'i]  norm.illy  Ibr 
Iwu  years,  and  walked  when  be  was  ei|j:h1een  moiillis  old.  He  had  cmiv  ills  ions  in  lijs 
third  year,  and  lliese  oonvulsionn  oceiirred  a^ain  when  be  was  four  yeiirs  old.  Thoy 
were  followed  by  paralysis.  He  could  not  use  his  lefl  hand  well,  iind  Ibe  griisp  of  Ihe 
lefl  hand  Wiis  less  strong  than  that  of  the  right.  The  trieeps  reUei  was  exagtiei'iiled  on 
iMjIh  sides.  The  left  fool  could  with  difflculty  be  Hexed  dorsally.  The  rijrbt  knee- 
j^rk  was  normal,  the  lefl  increased.  He  had  flat-foot,  and  waJked  with  his  left  fool 
inwardly  rotated,      lie  was  otherwise  well  and  strant;. 

The  follnwirig  case  represents  hemipl^ia  of  Iraumalic  origin,  probably 
hemorrhage : 

A  girl,  four  years  and  nine  months  old,  was  broug'hl  to  the  hospilal  with  a  history  of 
having  fallen  frirni  Ihe  roof  of  a  Ihree-story  building  upon  a  brirk  sid'jwalk.  She  was  un- 
conscious.  She  vomilfil  slightly,  and  she  was  found  to  have  anecchmyosisnn  (he  leftside 
of  lierhead.  Her  pupils  were  equiil  and  reacted  to  light.  Her  respirations  were  rapid  j 
Ihe  extremities  were  cold.  She  moved  all  her  iimhs  vigorously.  Some  clotted  blimd 
waf  found  ill  and  idioul  Ihe  rioslriU.  The  temperalure  was  36.8°  I'.  (97.4°  i'.j  -.  llie 
pulse  was  !)0.  and  thf  rei-piratiuns  were  26.  She  ground  her  teeth  and  cried  out  iu 
Ihe  night.      Thi.'  inusrlps  of  the  left  arm  and  leg  moved  nrlively. 

During  the  next  four  days  she  remained  unconscious.  Involuntary  miclurilion, 
inequality  of  th>.'  pupils,  the  right  pupil  not  reading  to  light,  irregular  pulse,  and 
slight  opislliotiinos  developed  as  new  symptoms. 

On  llieseventh  day  she  appeared  brighter,  and  followed  objects  wilb  her  eyes.  Her 
pulse  was  irn-ttular,  I'rum  80  to  90. 

Two  days  later  she  mude  voluntary  movements,  such  as  to  push  objects  awayrrnm 
her.  and  gave  evidence  that  she  understood  what  was  a;tid  tii  her.  From  that  lime  she 
slowly  improved. 

On  the  Iwcniy-ninth  day  from  the  lime  when  Ihe  acridenl  occurred  she  could 
walk,  though  with  diflicully,  rvs  Ihe  ri^rht  leg  was  very  unsteady.  Oilc  week  later  she 
was  discharged  from  the  htispitjil.  She  could  Ihen  use  the  right  arm  fairly  well,  but 
alill  walked  wilh  aome  ditficully  on  account  of  Ihe  weakness  of  the  right  leg.  Her 
arliculalion  was  labored,  and  her  pupils  were  still  unequal. 

The  following  case  (Fig.  195)  represents  a  boy,  five  and  a  half  years 
old,  with  spastic  paraplegia  resulting  from  a  cerebral  paralysis  and  showing 

cross-legged  progression : 

The  cerebral  lesion  occurred  when  be  was  an  infant.  Nolhing  abnormal  was 
noticed  about  him  until  he  w.ts  tiTeen  rnonlhs  old.  when  it  was  observed  Ihal  he  could 
not  W.ilk.  He  had  more  m-  less  lueuLiI  im]uiir[uenl,  nyi>li(t(niMS.  stIITiiess  of  the  nd- 
dtirli.r  and  fl-'Xnr  muscles,  and  paralysis  of  the  extensors  of  Ihe  lower  cKlreitiilieB. 
The  knee-jerks  were  murli  increased,  and  ihrre  was  slight  onkle-clonus.  He  walked 
in  the  cbaniclcrislic  iniuiner  called  cross-legged  progression. 
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The  following  case  (Fig.  lifti)  represents  a  girl,  five  years  oM,  affected 
with  diplegia  resiilling  from  a  cerebral  paralysis  : 

She  had  a  good  family  liislory.  The  lahor  was  easy,  and  waa  not  instrumental. 
She  ili'velopecl  well  nnd  wiis  heallhy  until  she  wns  Un  inonlhs  old,  when  U  W33  niiticpil 
Ihnt  she  did  not  move  her  arms  as  she  ought  lo,  Ihnt  3he  did  not  u^c  her  luH  arm  at 
all,  and  Ihul  Ih*  li'R  leg  «'ns  not  used  as  well  us  Uie  riiihl.      This  rnndihon  pi-rsisled. 


Fm.   IHS. 


Fio.  196. 


legged  pmgnulnti,    Muk'.  iV,  lean  otil, 


Ct.iTl.nil  runilysls,    iHTih^jtU.     Tbi-  Icll 


She  hud  slniliistiui^.  She  could  ii<il  hold  her  head  np  finiighl.  She  could  not  sit 
up  iilorie  ur  sUind.  Nit  head  wjis  r^imill  and  niirrow,  nnd  lirid  a  ](iii\t  iiiilero-|nislerior 
diiimeLcr.  The  rtdlexr*  wen-  irii'r'Miscd.  Tli<-  [lower  or  Ii'T  led  nriii  whs  uiurh  ini- 
p,iired,  and  Ihcrt  was  soijie  CDiili'arlioii  of  Ihe  Ougnra  iind  elhuw  of  ii  H|>iUslit'  charui-li^r, 
She  did  not  move  her  tetl  leg  well.  Sensation  wua  dulled  nlilti-  in  Imlli  Icga.  H<t  larr 
llnd  an  idiotic  eTpression,  she  wiis  poorly  dcvelopiid  inpiiliilly,  :ind  !ihr  I'oiihl  nr>|  liilt. 

She  slioHi-d  tli<'  ful'ui  "f  spcislic  tereliral  p^ir.ilysls  which  is  nilled  diple^iu.  (hr  h-tl 
extremities  lieing  more  nlTcctcd  than  ill--  rigid.    The  lafe  wii-i  nol  iuvolsed  in  this  riise. 

The  proiiMii^is  of  u  case  like  (his  \i  iiufuvorahlf  so  Kir  us  recovery  n  eoncerned,  on 
account  of  Ihe  great  nienlid  iiiipiiirmeiil.  Operative  Ir'istment  is,  however,  indicated, 
as  at  limes  improvement  res;.]ls  in  even  decidedly  idiotic,  uues, 
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The  lenn  myelitis  ileiiotcs  an  iull;i \iiit<>\\  L'fllic  spinal  core!,  wliclhiT 

of  the  gray  nr  uf  the  whito  niatler.  Acutf  idVLOiiis  has  hecii  used  to 
dfsitjnalt'  an  aouto  cUtfus>:-  iTitlaiiiiiialiod  ••(  bnlli  Ihi?  ^my  and  the  whiti? 
iitatler  uf  tlie  cord  uf  iioii-tramiialiu  origin,  and  13  aii  afl'ectioii  almost 
unknown  in  children. 

The  term  meniu/jD-myrUtin  Li  used  In  dennfo  an  inflammatinn  nf  the 
iMi-niriges  arul  of  Ihc  Kpinal  cord. 

Acute  niyehtiii.  meiiingo-niyi-litis,  iind  tieninn'hinre  inin  the  cnni  are 
extremely  rare  in  early  life. 


INFANTILE  SPINAL  PARALYSIS  i.  PoUomyeUtis  Anterior  Acuta). 

Infantile  spinal  paralysis  is  the  most  trequent  and  therefore  the  most 
iniporliirit  disease  «tii(.-h  aflecls  the  spinal  eord.  with  a  rcsultinjj  |)andysis, 
in  infancy  and  early  ehildliood.  It  is  rare  in  Ihe  first  six  months  of  life, 
and  occurs  most  lominonly  in  tlie  first  three  years  of  life.  It  may  develop 
in  later  childhood,  and  rarely  in  adults.  It  is  met  wilh  more  commonly 
Ihan  cerebral  paralysis,  and  is  represented  clinically  by  a  motor  paralysis 
rapidly  leading  to  alrophy  of  the  muscles  afferled, 

EiiOLOfiv. — The  disease  may  be  a  primary  mfection  or  it  may  be 
apparently  secondary  to  other  diseases,  such  as  the  acute  exanthemata 
and  erysipelas.  Jlost  of  the  cases  occur  during  the  suininep  niontlis,  and 
at  night  ralhcr  than  during  the  day.  It  attacks  healthy  children  as  well  as 
ludieallhy.  It  is  not  hereditary.  It  occurs  not  infrequently  in  epidemics, 
and  is,  therefore,  supposed  to  be  infectious  in  lis  origin,  but  no  specific 
organism  has  been  discovered.  Mncent  and  Beauclii  and  olhers  have  by 
hioculalion  expcrimenis  wilh  micro-oi^'anisms  caused  lesions  in  the  cord 
which  in  their  disiribulion  and  character  resemble  those  of  acule  potio- 
niyelilis.  Painter  has  recently  reporled  an  epidemic  of  32  cases  in 
liloucester,  Mass.,  in  1901,  23  of  which  were  males  and  9  females.  The 
youngest  was  an  jnlant  of  thirteen  months.  If  is  very  rare  before  the  llllh 
inonlh.     Most  of  the  rases  occur  in  the  second  and  third  years. 

Pathological  Anatohv. — Acute  anterior  poliomyetilis  consists  oi  an 
acute  inllaininalion  of  the  gray  mailer  of  the  antenor  bones.  If  the  cord 
is  exammed  soon  after  death  one  finds  hypenernia  of  the  arteries  and 
often  thromboses,  hemorrhages,  leucocyles  and  especially  round-cell  infil- 
Iralion.  The  ganglion  cells  ai'e  cloudy  and  their  nuclei  indistinct.  The 
nerve  fibres  themselves  are  swollen.  Atrophy  of  the  ganglion  cells  and 
nerve  fibres  follows  as  a  resulf  of  Ihese  changes  and  may  even  extend 
into  the  while  substance. 

The  cii'cumference  of  Ihe  hmb  grows  small  in  comparison  with  that  of 
the  oppoBtle  one,  being  the  result  of  an  aclivu  muscular  wasting  and  of 
retarded  growth.  Tlie  bones  of  the  afl'ecled  lindis  are  often  shorter  than 
those  of  llie  olher  side,  sometimes  even  lo  the  extent  of  several  inclies. 
In  certain  cases,  however,  the  lengtlis  of  the  bones  seem  to  be  but  little 
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altered,  allhough  the  atrophy  of  the  muscles  may  be  very  marked,  Tlie 
anterior  eornua  at  the  site  of  the  lesion,  which  is  usually  in  eilhcr  Uie 
cervical  or  the  lumbar  cnlargenietil,  are  greatly  alropliied  and  many  of 
the  lai^e  motor  cells  are  destroyed.  The  afTected  half  of  the  cord  may 
be  considerably  smaller  thaa  the  other,  and  the  aniorior  lateral  i-olumn 
may  show  slight  sclerotic  changes,  chiefly  in  the  pyramidal  tract.  Accom- 
panying Ibis  lonilition  the  corresponding  anterior  nerve-roots  are  Jilro- 
phied,  and  tlio  muscles  cormocled  with  the  region  of  the  cord  which  is 
involved  atrophy  and  gradually  undergo  a  fatty  and  sclerotic  change. 

SvHPTOHs. — The  onset  of  the  disease  in  the  great  majority  of  cases  is 
acute,  lis  recover}'  is  protracted.  In  the  acute  form  the  onset  may  be 
preceded  for  some  days  by  fever  and  restlessness,  but  it  is  apt  to  appear 
suddenly  with  general  convulsions  which,  as  a  rule,  are  of  a  milder  type 
than  those  which  occur  in  cerebral  paralysis,  but  may  be  absent. 

Following  the  acute  onset  there  are  at  times  unconsciousness,  lasting 
sometimes  for  a  number  of  days,  vomiting,  general  nervous  disturbance 
of  llie   bladder  and   intestines,  and  a  variety  of  symptoms  of  nervous 
irritability  which  may  simulate  the  prodromala  of  a  number  of  diseases. 
The  vomiting,  when  it  occurs,  accompanies  the  initial  fever,  resembles 
the  cerebral  type,  and  is  not  connected  with  gastric  disturbance.     Coma 
may  be  present,  but  is  rarer  than  convulsions,  and  is  not  usually  pro- 
found.    The  temperature  is  seldom  very  high,  SS.S"  to  38.7°  C.  (101°  lo 
102°  F.) ;  it  may,  however,  in  certain  cases  be  higher.     At  times  no  pro- 
dromala are  observed,  but  the  paralysis  is  noticed  in  tite  morning  aller  a 
night's  rest,  although  on  tlie  evenmg  before  tlie  child  was  seemingly 
perfectly  well.     The  severity  and  lenylli  of  the  prodromal  symptoms  are 
no  indications  of  the  gravity  of  Ihe  lesion  or  of  the  prognosis  as  to 
recover)'.     Pain  in  the  paralyzed  limb  is  not  an  uncommon  symptom.     11 
is  accentuated  by  handling  and  is  probably  due  to  an  associated  neuritis. 
The  temperdlure  of  llie  limb  is  lowered,  the  skin  is  of  bluish  tinge  and 
the  muscles  flaccid.     The  disease  is  primarily  a  motor  disturbance, 
sensation   remaining   intact.     Cerebral   symptoms,   if  present,   pass   off 
rapidly  with  the  appearance  of  the  paralysis  which  is  usually  apt  to  alTert 
more  tlian  one  limb  in  the  beginning,  but,  as  a  rule,  soon  becomes  mono- 
plegic.     The  leg  is  more  frequently  alTected  than  the  arm.     Paraplegia 
in  the  beginning  is  not  uncommon,  and  all  forms  of  paralysis  may  occur. 
There   may   also   be   diplegia,   crossed   paralysis,   and   paralysis   of  tlie 
muscles  of  the  back  and  abdomen.     Hemiplegia,  so  common  and  almost 
characteristic  of  cerebral    paralysis,  may  be  present,  but  is  rare  in 
poliomyelitis   anterior.     The   muscles  most  frequently  affected  are    the 
extensors,  adductors,  and  supinators.    The  distribution  of  the  paralysis 
is  usually  in  groups  of  muscles.    The  respiratory  muscles  may  be  affected, 
although  rarely.     Facial  paralysis  is  so  uncommon  that  it  can  almost  be 
said  never  to  occur  in  uncomplicated  poliomyelitis.    When  the  initial  symp- 
toms have  passed  off,  as  tlicy  usually  do  very  quickly,  the  functions  of  t)ie 
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body  are  carried  on  as  usual,  and  the  general  growth  and  mental  activity 
are  unimpaired.  Tiie  tendon  reflexes  disappear  in  tlic  affected  limbs  when 
all  the  muscles  are  severely  alTected.  When  the  paralysis  has  reached  its 
height,  which  is  usually  in  a  few  hours  or  days,  it  remains  stationary  for 
perhaps  from  three  to  six  weeks,  and  then  gradual  improvement  begins,  and 
goes  on  in  certain  groups  of  the  paralyzed  muscles  for  six  or  eight  months, 
leaving  other  groups  paralyzed.  These  groups  again  at  times  recover  en- 
tirely or  remain  disoi^'anized,  leading  later  to  contraclures  and  deformities. 
When  contractures  occur  they  appear  later  than  do  those  of  cerebral  origin. 

When  paralysis  affects  wholly  or  chiefly  the  gastrocnemii  and  posterior 
tibial  muscles,  the  other  groups  act  predoniinanily,  causing  dorsal  flexion 
of  the  foot,  so  that  the  cliikt  walks  on  its  heel.  This  condition  is  termed 
talipes  calcaneus.  When,  on  the  other  hand,  the  tibialis  anticus  and  ante- 
rior muscles  of  the  leg  are  most  affected,  the  deformity  of  talipes  etjuinus 
occurs;  and  if  the  peroneal  muscles  remain  unafl'ected,  there  is  valgus, 
wtiile  if  they  are  affected  with  the  anierior  group,  talipes  equino-varus 
occurs.  There  may  be  dislocation  of  the  hip  in  rare  cases  of  complete 
paralysis  of  the  leg.  Severe  cases  may  show  complete  flaccidily,  and  not 
infrequently  the  ligaments  about  the  joints  are  so  weakened  that  the 
joints  become  too  movable,  and  the  condition  called  jla'd-joint  results. 
This  condition  may  be  present  at  the  hip,  knee,  or  ankle,  and  sometimes 
at  the  shoulder  or  wrist.  Muscular  atrophy,  rapid  and  extreme,  is  the 
rule  in  poliomyelitis  anterior,  and  begins  a  few  weeks  aflcr  the  appearance 
of  the  paralysis.  There  may  also  be  shortening  of  the  bones  from  arrest 
of  growth.  Spasmodic  movemenis,  except  the  primary  convulsions,  are 
absent.  The  sphincters  are  frequently  involved  at  the  onset  but  quickly 
resume  their  function.  In  rare  cases  Improvement  immediately  follows 
attack,  going  on  to  complete  recovery  (tcmpnniry  Kpiiial paralygbi). 

In  the  epidemic  form  the  fever  is  apt  to  be  high,  the  distribution  of  the 
paralyses  extensive,  and  in  a  series  of  ten  cases  examined  by  Bracket! 
the  sphincters  were  at  times  involved,  and  in  the  severe  cases  prolonged 
hyperiesthesia  occurred. 

DtACNosis. — In  the  stage  of  onset,  and  until  paralysis  has  appeared, 
the  diagnosis  must  be  held  in  abeyance.  The  salient  points  by  whicli  a 
diagnosis  can  usually  be  made  are  (1)  sudden  paralysis  ;  (2)  loss  of  tendon 
reni;.\ ;  (3)  rapid  atrophy ;  (4)  cold,  flaccid  limbs ;  (5)  absence  of  impair- 
ment of  sensation;  (U)  presence  of  the  reaction  of  degeneralion. 

It  is  always  ditTicult  to  diagnosticate  poliomyelitis  in  the  initial  slage 
of  the  disease.  At  that  lime  pain  and  sensitiveness  of  the  afl'ected  limb 
may  be  present,  and  may  lead  us  to  suspect  that  the  disease  is  rheuma- 
tism. The  convulsions  and  unconsciousness  which  may  appear  at  this 
stage  are  so  oflefl  present  in  other  diseases  that  they  are  not  of  much  aid 
in  making  the  diagnosis. 

The  must  reliable  test  at  our  command  for  making  the  diagnosis  of 
poliomyelitis  anierior  is  the  electrical  reaction.      Nominally  faradisni  or 
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galvanism  to  a  nerve  gives  rise  to  conlraitioiis  of  Uie  miisclos  which  it 
supplies.  Conlractionacanalsobe  obtained  from  ttio  muscles  if  galvanism 
or  faraclisrn  be  directly  applied  to  the  muscles  Ihemsefves.  When  (hu 
reaction  of  degeneration  is  present,  tliat  is  if  tiie  n^rve  is  degt-nernU-d. 
galvanism  or  faradism  applied  to  llie  nerve  no  longer  excites  muscular 
contractions,  nor  does  faradism  to  tiie  muscles  cause  contraction,  but  Hii> 
muscles  slill  respond  to  galvanism.  Tlie  character  of  Ihe  contracfioii 
excited  by  galvanism  is,  however,  changed.  First,  it  rwinires  a  much 
weaker  current  to  produce  a  contraction ;  secondly,  the  character  of  the 
contraction  is  slow  and  more  diffuse;  and,  finally,  Ihe  anode  closing 
contraction  is  greater  than  the  cathode,  reverse  of  normal  condition.  This 
reaction  of  degeneration  cannot  bo  elicited  until  the  eighth  or  tenth  day. 


TABLE  73. 

Cerebral  I'anityiiu. 

PolloinycllU*  Anii^riar. 

PariilyitiH.  MoBlcommonfurm 

hcmiple^iiL, 
Spaatir  riifidily. 
Sp.iBi  Ic  EQiU 
All  till'  tauacles  of  b  limb  ai- 

ticlixl. 
01  all  tlie  miiS'loH.  eapeciiilly 

the  llexora  uiiU  aiWurUirs. 
AtheWsis. 

PoEt-|iBralylic  I'tlorea, 
Epilefrtiforiii  cijiivulaioau. 
UnaHwlsil. 
Arrest  of  growth. 

Konnal. 

Exasgemted  on  the  paralyxed 

§iue. 
LUble  to  be  impaired. 
Often  impur«d. 

Parnlvsis.  Most  common  fonn 
niuiiopl^a. 

Flai-cM. 

Groupe  of  muecira  in  a  limb 
affei;teJ,  luiuilly  Lb«  exten- 
sors. 

Of  iiiuscl'fl  antngonistic  to 
Ih'we  whitli  are  iiamlyKetl. 

Absent, 

Conviilsions  mav  ociiur  at  tlie 
oiisi'C  of  Ihe  liuseBHe. 

UnaffecteU. 

Spaemoiiic  movements  . . 

Teiideucy  to  extreme  atrophy 
L'omine  on  early  in  the  para- 
lyzed limb. 

R«acLiou  of  d^«nenitiuii. 

Absent. 

Elpctricul  reocUon 

Unimpaired. 

Nonuiil. 

From  Cerebral  Paraiyxis. — Poliomyelitis  anterior  is  most  apt  to  be 
mistaken  for  cerebral  paralysis,  mid  can  be  best  differentialed  from  that 
disease  by  means  of  the  symptoms  which  have  been  described. 

From  Mnllijih  Neurilix. — The  principal  points  by  which  multiple  neu- 
ritis is  to  be  distinguished  from  poliomyelilis  anterior  are  (n)  llie  sym- 
metrical affection  of  tlie  limbs  in  the  former  and  tenderness  over  the 
nerve-trunks;  (t)  the  alrophy  in  multiple  neuritis  is  not  so  severe  as  in 
lases  of  poliomyelitis  anterior;  (c)  the  course  of  the  disease  is  dilTerenl, 
cases  of  multiple  neuritis  almost  invariably  recovering,  while  severe  cases 
of  poliomyelilis  do  not  recover. 

From  Progressive  Cnilral  and  Progressive  Neural  Muscular  Atrophies. 
— The  diagnosis  oftliese  conditions  will  be  found  on  pages  1014  and  1016. 

From  Pseudo-JIi/pertrojihic  Muscular  T)i/stivphies. — Paeudo-hypertrophic 
muscular  paralysis  in  its  early  stage  is  not  likely  to  be  mistaken  for  polio- 
niyclitis,  but  in  the  later  stages  of  this  disease,  in  wliich  atrophy  may  occur, 
it  may  be  necessary  to  make  a  differential  diagnosis.    (See  page  1018.) 


i 


i 


DISEASES  OF  THE  NERVOUS  SYSTEM. 


986 


From  Rhacfiifh. — [ri  cerlain  cases  of  rhachilU  llie  power  of  using  Hie 
legs  is  so  much  airfcted  Ihat  the  mistake  is  quite  commonly  made  of  sup- 
posing that  these  children  are  affecled  by  poliomyelitis  anterior.  The 
condition  in  rhai'hitic  children  is  one  of  weakness  and  not  of  paralysis, 
and  can  be  distinguished  by  the  normal  electrical  reaction  of  the  nmstles, 
by  the  presence  of  normal  reflexes,  and  by  the  lack  of  pronounced  atrophy, 

Frmii  the  Pm-udn-Parali/mg  of  Scorhiitu-s. — ^The  pson do-paralysis  which 
is  fomiiionly  seen  in  cases  of  srnrbulus  is  ollon  riiislaken  for  some  oi^nii 
disease  of  llie  cenlnil  nervous  system,  witli  its  resulting  paralysis.  The 
differeiilial  diagnosis  from  poliomyelitis  anterior,  however,  is  not  difli- 
cult  to  make,  for  the  involvement  of  other  joints  in  addition  to  those  of 
the  i(^,  the  presenee  of  pain  and  tenderness  to  such  a  dt^ee  that  the 
child  cries  whenever  the  limbs  are  touched,  and  the  normal  temperature 
of  Hie  skin  distinguish  this  condition  from  poliomyelitis,  in  which  normal 
sensalion,  absence  of  pain,  and  a  cold  feeling  of  the  limb  affected  are  found. 

Prognosis. — So-far  as  a  fatal  issue  is  concerned,  the  prognosis  is  very 
favorable.  If  death  occurs,  it  usually  takes  place  at  the  end  of  one  or 
two  weeks,  and  is  the  result  of  iiiierlerence  with  respiration,  which  may 
be  caused  when  the  paralysis  is  extensive.  When  in  the  initial  stage  ol 
the  attack  cerebral  symptoms  are  pniniinent  and  continue  fur  some  tune, 
the  prognosis  is  grave.  The  prognosis  is  not  so  good  in  Hie  epidemic 
form,  which  is  much  more  severe  in  its  manifestations, 

A  second  attack  of  the  disease  is  very  rare,  and  when  it  occurs  it 
usually  comes  a  few  days  after  the  original  attack,  and  manifests  itself  by 
an  increase  of  the  existing  paralysis.  The  paralysis,  as  a  rule,  will  not 
increase  when  it  lias  been  stationary  for  twenty-four  hours.  The  tendency 
of  poliomyelitis  b  for  a  time  lu  Improve.  Some  of  Ihe  limbs  alTected 
recover  in  tJie  first  few  days,  but  if  the  paralysb  persists  lunger  perfect 
recovery  is  rare.  When  there  is  no  improvement  after  six  or  eight 
monttis  Hie  probaliility  i.s  Ihal  enlin>  recovery  will  never  lake  place,  a\- 
Ihoiigh  under  proper  iR'atnu'iil  slight  improvement  may  go  on  for  years. 

We  must  remember  Ihal.  even  when  unln-ated.  a.case  of  poliomyotilis 
is  verj'  apt  to  imprnvc  fur  one  or  Iwo  months  quite  rapidly,  then  slowly 
for  two  or  three  months,  and  after  a  stationary  period,  contractures, 
looseness  of  the  joints,  and  malpositions  may  begin  to  be  evident  and 
may  increase  indefinitely.  The  cells  in  the  cord  which  are  destroyed  can 
never  be  replaced,  but  the  absorption  of  Hie  inflammatory  exudate  may 
allow  the  partially  impaired  cells  to  resume  their  function. 

When  proper  treatment  is  carried  ont,  the  prognosis  is  much  more 
favorable,  and  the  period  of  possible  improvement  can  be  extended  for 
some  years.  According  to  Bradford  and  Lovell,  there  is  cerlainly  no 
leg,  however  wasted  and  conlr.icted,  that  is  not  amenable  to  some 
inqirovemenl  by  operative  or  mechanical  treatment. 

Tbkat«est. — Tlie  Irealment  of  poliomyelitis  by  means  of  drugs  has 
produced  such  unsatisfactory  results  that  it  may  he  said  to  be  useless. 


■a 


986 


PEDIATRICS. 


At  the  onset  of  the  altack  the  bowels  should  be  freely  moved,  and  con-^ 
vulsions,  if  prt'scnl,  should  be  trealed  syniplomaliL-aily  (see  page  930). 

Althoug'h  we  know  of  no  rational  means  of  treating   llie    primary 
lesion  of  poliomyelitis  anterior,  we  know  that  Ihe  resiills  of  this  lesion 
as  shown  by  paralysis  of  (he  muscles,  are  suuh  thai  flie  paralysis  should 
be  treated  at  once.    The  indication  is  to  combat  the  rapid  atrophy  wliich 
b  part  of  the  disease,  and  to  prevent  its  increase  and  its  later  results 
from  proceeding  to  a  degree  which  would  interfere   with    subsequent 
repair.    To  accomplish  tiiis,  the  affected  limb  should  be  supported  in  a 
normal  position  and   carefully  guarded  against  the  stretching  of  joiDls, 
ligaments,  and  muscles.     In  addition  to  this,  after  an  interval   of  two 
weeks,  genlle  massage  and  the  galvanic  current  applied  live  or  ten  min- 
utes at  a  time  at  least  four  or  five  times  a  week  are  indicated  to  keep  the 
affecled  muscles  in  the  best  possible  condition  and  to  combat  the  atrophy 
which  to  a  greater  or  less  degree  occurs.     The  regular  application  of  heat 
is  also  found  to  be  useful  when  the  limb  is  cold.      Hot  fomentations 
followed  by  brisk  rubbing  with  a  coarse  towel  dipped  in  cold  water  is 
valuable  in  mainlaining  tiie  nutrition  of  Ihe  part.     The  mustlfs  are  less 
likely  to  contract  and  deformities  to  result  in  properly  supported  limbs. 

The  later  manifestations  of  club-foot  and  other  deformities  should  be 
dealt  with  by  the  orlhopiedic  sui^eon.  Tenotomy  may  bo  employed  for 
late  contractures  and  the  transplantation  of  tendons  is  of  value  when 
natural  improvement  has  ceased.  Nerve  transplantation  has  lately  been  r'- 
sorlod  to,  but  the  value  of  the  operalion  has  not  yet  been  fully  determined. 

The  following  case  and  Fig.  197  represent  poliomyelitis  in  a  girl  nine 
years  old : 

She  was  perfectly  well  up  la   the  time  at  an  allock,  which  canie  on  siiihlenly  and 

wilhiiul  known  causi-.  She  was  anjil  to  have  f.illeti  while  she  was  iil.iyinii.  tnit  iiit 
injury  of  Ihe  leg  ciiuld  be  delected,  nllhou^li  lihe  wiis  ukn-rully  exuiiiiiied  under  elhrr. 
The  ei.tL'l  dale  of  Ihe  attack  waa  not  known,  hut  it  Wiis  nut  receiil.  Her  ^riienil 
health  was  reported  li>  liave  bi^en  very  KUiid.  and  she  seemed  1u  l>e  hriglil  inentally. 
She  was  well  developed,  and  had  u  ^ikhI  cDlur.  Niithlnit  iihnorniut  h;id  heen  deteele'l 
on  physical  examination  of  the  lun^.  IJiomx,  iibduinen,  ur  other  ciiyan.s.  The  putfte 
was  reguhir  and  of  good  slreiiglh.  The  led  leg  showed  ronsiileriibh'  almphy,  {■"■ing 
4.ST  cm.  (1}  inches)  smaller  Ihiin  the  rigid  in  Ilie  culf  iind  2,-'>  cm.  (I  Inch)  in  Ijie 
Ihigh.  The  It'K  wiia  sumewhul  cpiiotic,  iind  Was  cold  lo  llir  lixiiji.  Th--"'  wiis  niiirk<-ii 
weakness  of  llie  inusfles  below  tlii'  kn.-e.  espei'iiilly  Ihi'  •■xlensii-s  of  tin-  fi«i!  uriij  nf 
the  foes.  When  she  was  lyiiiK  in  hed  the  movements  ol'  I  h-' I  high  wen'  perturmed  with 
some  strength.  On  walking  slie  rolnleil  the  leg  outward,  »•  Ihiit  thi'  fool  wiis  at  righl 
angles  with  the  line  of  molioii.  and  she  driiggi'd  (lie  lues.  Thi'  joinU  wi-re  freely 
movable.  Nothing  abnormal  hud  l>een  ileleeted  in  connection  wilh  Ihe  spjite,  which 
presented  the  condition  of  a  movable  lateral  curvature,  due  lo  llie  ^lloHelli[lg  of  Ihe 
aJTerted  teg.  Ah  the  primary  ieaion  probably  occurred  some  yeare  previously,  Ihf  pruf  • 
nosis  was  bad  as  to  complete  recovery  or  much  inipraveuiulll. 

Fig.  198  represents  a  girl,  two  and  one-half  years  old,  who  had  an 
attack  of  poliomyelitis  anterior  of  the  abdominal  muscles. 
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Shw  had  0  aialer  who  w.is  «aid  lu  liave  Ij.ii)  kii  nllack  of  piilioniyelilis  anlerinr  when 

'  ehe  w:is  ten  monllia  old.      No  other  history  had  liwcii  obloiin^d  iiboiit  Ihia  Ciisf,  except 

that  slie  w;is  writ  Hfiil  strong  unlil  this  allact.  wliirh  ijccurrtHl  six  weeks  prpvicms  to  the 

time  when   Ihe   pitlure  was   Ivikeii.      The   onset  of  Ihe  disease   whs  sudrlen,  anil   was 


HT. 


Fiu,    198. 


Pullom>"»'li(i5  iiiiu-Tiiir.    Lff"  i--i: 
nld. 


acfompanied  by  high  lover,  fnllowpd  in  three  days  by  tomplele  paralysis  iif  llie 
miMcles  itT  Ibf  uppiT  Hnd  lower  exlrc]»ilie<i  of  the  Ixidy  and  of  Ihi;  head.  The  .inns  arid 
hi'ad  soon  recovered.  She  was  unaLile  to  sil  up  alone,  an<l  the  abdominal  musclff  were 
pai'alywd  lo  surb  an  extent  on  the  left  side  llial  Ihey  were  (laceid.  bul^'d  out,  and  did 
mil  reael  normally.  The  leR  leg  was  perrei-lly  laccid.  The  knee-jerks  were  nbaenl. 
The  surface  lemperalure  was  diminished,  and  there  wils  atrophy  of  both  legs.  Under 
treutnifiit  with  electricity  and  massage,  conipiele  recovery  look  place  in  this  case. 

Fig.  199  represents  the  condition  of  Mail  leg  following  aji  allaik   of 
ipoliomyelilis  anterior. 


A  boy,  six  and  omr-balf  years  old,  was  iippnrenlly  healthy  at  birth,  und  had  never 
tbad  any  illni»s.     When  he  was  one  yew  nld  be  was  noticed  to  have  some  motor  dis- 
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lurlmiice  i>f  till!  k-ft  let:.  On  exiiminafion  of  the  leg  wlipii  li''  wns  two  mul  a  half 
years  "III  Ihe  siirfiioe  ti^mppnituri'  wiis  fmiinl  lo  be  dii[ii(ii:'lie<l,  Ibr  fciiei'-jcrk  was  ab- 
seiil.  aiirl  Iherc  was  an  atrophy  of  6  em.  (2  Inrhn^)  of  the  Ihl^h  anil  1>.5  cm.  ('i^ 
itiehes)  of  the  cstf.  Tliere  was  also  3,7  cm.  (U  inchei?)  KJiurlpiiliip  in  the  k'g.  The 
chilJ  walked  with  a  raarkfel  liinp  of  the  lefl  lej;,  and  tlit're  wa.?  Ihe  comiitioii  of  (Inil- 
joinl  in  his  left  knee  nnd  ankle.  This  was  a  typical  cose  of  the  appeamufi;?  presentei! 
in  the  ndvanced  singes  nf  a  severe  case  c>r  |H)lioinyi?lilis  anterior. 

Fut-    200. 


Pm.    199. 


Poliomyelitis  Biilerlur.    Plitll  leg.  I«tt 
(Mc    Wile,  6}i  ]i»n  old. 


OIL  rlgtit  Hide.    Mjiiti,  11 V,  )'i.vr4i>M. 


The  rollowing  case  represents  diplegia  caused  by  polioiiiyelilis: 


The  child,  a  girl  of  five  years,  waa  well  and  strong  until  ahoiil  h-i  tliirtl  year, 
when  she  had  an  attack  of  whoopinj^-dDii^h,  Ditrinp  (Ilia  altark  she  iiUo  had  Riiin* 
nther  illnefis.  whiuh  was  characleritod  by  fever  ami  piiin  ui  llie  bm'k.  'llie  Irifts  of 
power  of  her  le^s  dated  from  this  time,  anil  i^  aiiid  lo  have  liei'n  itnidiial.  t>lir  wiis 
fairly  welt  Jevelnped,  and  Ihe  paralysis  bail  iilTerled  holli  legs  and  Ihighfi  as  well  as  the 
psuiis  and  iliac  muscles.     There  was  marki'd  atrophy,  and  Ihe  n^lli-xes  were  uliscnt. 

Thi'  limhs  were  held  apart  and  wnre  llafnil.  If  Ihe  case  hurl  Iwcii  one  of  rer^hrnl 
pariilysiH  Ifaerc  would  have  been  iu  place  of  this  llaccid  eoiiditioii  ii  cnlrueUon  uf  thr 
HdduelorB  of  the  thigh,  which  would  have  lieen  apt  lo  bold  Ihe  limi™  closely  liig^lb^r. 
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FifT.  200  reprpsents  a  boy,  elcvon  and  a  half  yoai"s  old.  nnth  talipes 
'  equjjuis  rolluwing  acule  polioiiiy«lilis  Hriterii>r. 

t  The  niiterior  piirlion  nf  lln'   fnnt  was  fleseii  ul  n  shiirp  ani^le  ill  Hip  mi-'iid-larBiil 

'  joint  The  fuol  ci»ul<l  lie  e-isily  Ifiit  lo  n  riglil  iitigle,  liiil  iinL  hcyoiid.  Ti'nsf  bands 
of  plaiilnr  raada  could  be  Ml  when  the  toiil  was  siniijthlentfd  mil,  bill  il  nmid  be 
broii^rbl  inio  pusition  by  the  use  of  considi'raljle  force.  Tlie  lenirlh  of  Ihe  leurs  was 
equal.  There  iv.is  1  nui.  (iibout  {  inch)  ulrophy  Iti  Ihe  rigUl  culf  aciil  0.6  cin.  (J  inch) 
of  the  right  llii^li. 

Thi»  coiiiliUon  cif  Ulipi-$  equlnii^  resulted  fruni  a  conlractiuii  of  Ihe  Qexor  muscles 
following  an  jltack  uf  iiifunlile  paralysis. 

I  PARALYSIS  CAUSED  BY  CARIE3  OF  THE  SPINB. 

The  condiliori  resuiling  from  cornprcssioti  occmring  in  the  course  of 
caries  of  thu  spine  may  he  found  in  any  part  of  tlie  cord.  It  is  most 
freqiienlly  mot  with  in  diseases  of  the  dorsal  region,  though  il  may  occm" 
in  the  cervical  and  liimhar  regions.  In  caries  of  the  spine  the  compres- 
sion of  the  cord  is  not  often  tJie  result  of  pressure  from  the  vertebrae,  but 
usually  is  caused  eilhcr  by  an  iibscess  in  the  vieinily  of  the  diseased  vltIo- 
bra?,  or  more  commonly  by  a  thickening  of  the  meninges. 

When  the  lesions  of  the  cord  are  of  any  coiisideriible  extent,  ascend- 
ing and  descending  secondary  degeneralions  follow  after  a  time.  If  the 
process  ceases,  it  leaves  a  certain  amount  of  sclerosis  of  the  cord  al  the 
spat  of  the  disease.  This  may  be  very  sii^'hl,  nr  Ihe  cord  may  bo  con- 
siderably reduced  in  siku  aijd  yet  transmit  nonnid  nervous  impulses. 

SvMfToMs. — The  onset  of  the  dise;isc  is  sometimes  quite  sudden,  but 
more  frequently  it  is  gradual.  The  symptoms  vary  according  lo  the  part 
of  the  cord  which  is  affectt-d.  There  is  frequently  pain,  ils  location 
depending  upon  tlie  level  of  the  lesion. 

When  the  lesion  is  in  (lie  flnrsjil  or  Ihi-  luitibitr  n-gion  the  onset  is 
represented  by  nuiiibrirss  and  wakness  in  Ihe  legs.  This  is  quickly  fol- 
lowed by  a  paralysis  which  may  hi.'rnmi.'  inrnpleU-  in  a  short  lime. 

If  the  lesion  is  below  the  level  irf  the  Kixlh  dorsal  vertebra,  the  legs 
alone  are  afFeded :  if  uii  a  level  willi  this  puinl,  tin-  abdominal  nmsrk-s 
are  involved.  Setisalion  up  lo  nearly  ilie  levi'l  vf  the  li-sjon  may  bo 
diminished,  or  even  lost  entirely.  In  n-gions  above  the  lumbal'  enlan'e- 
meid  the  reflex  rcacliuns  an-  exaggeraled  and  ankh'-clonns  soon  appears. 

When  the  liisejise  all'ects  Ihe  c"r\-ieal  ■■niargemenl,  or  luiy  portion  of 
the  cord  above,  nH  tte  extremities  are  apt  In  he  paralyzed.  In  severe 
cases  there  will  l)e  releniion  of  urine,  with  suliscquent  inconliiteriee. 
The  bowels  are  usually  consUiJaled,  but  incontinence  of  fieces  is  some- 
times present. 

In  Ir-siims  iif  Ihe  lumbar  enlarjreUienl  Mir  knet-jerks  will  be  lost. 
Trophic  changes  in  the  limbs  an;  not  marked,  but  Ihe  muscles  are  some- 
wliat  wasted,  and  rigidity  may  develop.  Bed-sores  are  apt  to  form.  The 
reaction  of  degeneration  is  not  present. 
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The  characteristic  feature  of  lesions  in  the  dorsal  rc^don  caused  by 
carii>s  of  the  s|)irie  is  a  ]jarapiej.'ia. 

Diagnosis.— The  disease  is  to  be  difl'crontiated  from  polioniyeitls  ante- 
rior, in  which  iiionople^'ia  is  more  common  than  paraplc'gia,  and  in  which 
the  rellexes  are  lost  and  tlie  reaction  of  degeneration  is  present.  In 
addition  to  tiiis  means  of  making  a  differenlial  di^^osis,  the  presence  of 
initial  fever  and  prodromata,  the  absence  of  disturbances  of  sensibility,  of 
paraljsLs  of  tlie  spliiniters.  and  of  a  tendency  (o  bed-sores  in  poliomye- 
litis anterior  are  of  great  aid  in  differentialing  It  from  the  results  of  caries 
of  the  spine,  where  ri^'ldity  of  the  linibs,  increased  reflexes,  and  contrac- 
tures are  proiiiineid  symptoms. 

The  differential  dia^osis  from  cerebral  paralysis  is  more  ditTicult,  as 
the  condition  of  the  linibs  is  similar  in  both,  Tlie  diafrnosis  is  made  by 
the  absence  uf  all  cerebral  symptoms,  and  by  the  presence  of  such  special 
symptoms  as  rigidity  and  prominence  of  the  vertebra;  in  caries  of  the 
spine. 

Phocsosis. — The  proftnosis  is  in  general  favorable.  A  certain  number 
of  cases  remain  uncured,  but  nearly  alt  recover  under  treatment  if  insti- 
tuted early,  although  the  condition  may  persist  for  months. 

Treatment. — ^The  treatment  of  Ibeso  cases  is,  as  a  rule,  to  be  directed 
to  the  caries,  and  consists  essentially  hi  perfect  rest  un  a  rectangular  bed- 
frame.  Massage  and  electricity  are  sometimes  of  assistance  when  applied 
to  the  |jaralyzed  limbs.  Forcible  correction  of  the  deformity  has  the 
efl'ect  in  many  cases  of  iinpiijving  Ihe  paralysis.  When  no  improvenienl 
occurs  after  several  niontlis,  laminectomy  may  be  considerc'd. 


OBSTETTRIOAIj  paraltsis. 

By  obslelrical  paralysis,  or pumli/niiii,/ fhr  luii^-bom,  is  meant  that  ftinn 
of  periplicral  paralysis  winch  occurs  during  the  delivery,  and  wliirh.  as  a. 
rule,  alTcets  the  face  or  one  of  Ihe  extn'milics.  In  lliis  sense  il  is  to  be 
separated  from  ir^juries  to  the  brain  and  spinal  cord  which  arc  produced 
during  the  delivery. — in  fad.  from  any  pamlysis  uf  ceiilrul  onu'iu  wlucli 
may  occur  in  inlra-uterine  life,  eiUier  befun'  or  at  the  linic  of  delivery. 

Etiology  and  Pathological  Anatomy. — ^The  cause  of  this  form  of  peri|jh- 
cral  paralysis  is  most  ofien  traclion  made  upon  tlie  head  of  the  child 
during  delivery,  while  it  is  in  a  rotated  position,  thus  producing  a  dirtti 
injury  to  the  nerves,  resulting  either  in  pressure  or  stretching  of  Uie 
nerves,  and  in  some  cases  in  a  rupture  of  tlie  two  upper  roots  of  Ibc 
bracliial  plexus.  Although  this  form  of  paralysis  has  been  Icnown  in  a 
number  of  cases  to  result  from  pressure  by  the  forceps  during  the 
delivery,  yet  it  has  also  been  met  with  after  an  apparenlly  normal  delivery, 
where  the  pressure  did  not  seem  to  be  especially  severe  or  prolonged. 

When  the  ner\'es  of  the  face  arc  afl'ected,  the  resuUing  lesion  Is 
supposed  to  be  from  an  injury  of  the  facial  nerve ;  and  when  the  arm  is 
affected,  the  lesion  is  supposed  to  be  an  injury  of  the  braclu'al  plexus  or 
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of  the  nerve-roola  ia  the  lower  part  of  the  neck.     As  a  rule,  the  lesion 
is  of  one  arm. 

Symptoms. — This  form  of  paralysis  usually  becomes  apparent  imme- 
diately afler  birth,  but  may  be  delayed  for  several  weeks.  When  the  lace 
13  affected,  it  is  due,  as  a  rule,  to  an  injury  of  the  seventh  nerve, 
frequently  from  pressure  due  to  forceps,  thus  producing  a  peripheral 
facial  paralysis.  The  peripheral  form  of  facial  paralysis  is  distinguished 
from  the  central  in  that  in  the  former  all  three  branches  of  the  seventh 
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nerve  are  apt  to  be  affected,  while  in  Ihe  latter  form  only  the  lower  two 
branches  are  involved.  In  the  peripheral  form,  Ihererore,  the  eye  on  the 
affected  side  cannot  be  closed  entirely,  causing  tlie  condition  known  as 
Ingophtlialmia,  and  there  is  inability  to  wrinkle  the  muscles  of  tlie  fore- 
head on  the  affected  side.  In  facial  paralysis  of  central  origin  the  muscles 
of  the  forehead  are  not  affected,  and  the  ability  to  close  the  eye  is  but 
little  decreased. 

In  tlie  most  common  form  of  obstetrical  pandysis  of  the  arm,  the 
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so-called  Erb's  type,  there  is  paralysis  of  the  supra-  and  infra-spinatus 

muscles,  the  deltoid,  the  biceps,  the  brachialis  aniicus  and  the  supuiator 
lon^s.  As  a  result  the  arrn  is  hf  Id  to  the  side  extended  at  Uie  elbow  and 
in  the  position  of  pronation,  Less  frequenlly  when  the  lower  Irmik  ol 
the  plexus  is  involved  there  may  be  paralysis  of  tlie  muscles  supplied  by 
the  musculo-spiral,  median  and  ulnar  nerves. 

DiACNosii;. — This  form  of  paralysis  is  to  be  riiagnoslicated  from  cerebral 
paralysis  by  the  absence  of  increased  reflex  irrilubility,  and  by  the  distri- 
bution of  the  paralysis,  but  principally  by  the  presence  of  the  reaction  of 
degeneration.  In  the  cerebral  form  all  the  muscles  are  affected ;  in  the 
peripheral  form  as  a  rule  groups  of  muscles  are  affected,  but  the  whole 
arm  may  be  paralyzed  in  which  ease  one  musi  depend  wholly  upon  the 
reaction  of  degeneration  for  the  differenlial  diagnosis.  It  is  doubtful 
whether  paralyses  of  spinal  origin  occur  in  the  early  days  of  hfe. 

Cases  of  paralysis  of  the  arm  in  the  ncw-Jjorn  should  also  be  diag- 
nosticated from  sut^ical  injuries  represented  by  fractures,  dislocalions. 
and  separalion  of  the  epiphyses. 

Pbogkosis. — The  prognosis,  so  fur  as  the  face  is  concerned,  is  very 
good,  as  the  paralysis  in  these  instances  may  last  but  a  short  time.  We 
must,  however,  be  somewhat  guarded  in  the  opinion  which  wo  give  con- 
cerning these  cases,  as  in  some  instances  the  paralysis  does  not  disiippear 
and  the  muscles  of  the  face  are  left  irreparably  injured. 

In  regard  to  the  paralysis  of  the  arm,  recovery  depends  upon  the 
amount  of  injury  done  to  the  plexus,  whether  merely  stretched  or  nipl- 
ured.  In  the  favorable  cases  marked  improvement  is  evident  in  the  first 
year.  If  no  decided  recovery  of  function  has  taken  place  by  that  time  the 
prognosis  is  very  unfavorable.  Recovery  once  begun  may  proceed  for 
years. 

Treatment. — Electricity  and  massage  should  be  begun  alter  two  or 
three  weeks  and  may  have  to  be  continued  for  a  long  period.  Continu- 
ously applied  for  a  number  of  yeai-s  they  are  a  very  iinporlarit  part  of  the 
treatment  of  these  cases,  and  counteract  the  atrophy  of  tiie  muscles  from 
disuse,  which  must  necessarily  take  place  to  a  greater  or  less  extent. 
Favorable  results  have  been  obtained  from  suturing  Ihe  ruptured  plexus, 
even  after  the  paralysis  has  existed  for  several  years,  but  the  operation  is 
not  witliout  danger  and  his  bL'on  atlend-'d  with  falul  results. 

The  following  case  is  illustrative  of  (he  effects  of  obstetrical  paralysis  : 


A  Imy,  Iwi)  jears  old,  was  heaJthj  at  birth,  but  llie  labor  was  instrumeotai. 
WLeri  lie  wns  tliiL-e  diiys  dIJ  il  was  found  lh;il  his  left  unn  waa  swollen.  He  wiis  llrel 
Bucii  al  (lie  hospilul  wtien  lie  was  seven  wcrks  olJ,  At  lliiil  time  lie  wns  uhii-  lo  aiovn 
his  fingers  and  wrisl,  but  held  liis  arm  with  the  elbow  elraij^lil  lo  tlie  side  mid  Ihe 
hand  proriuled.  At  the  a^u  of  Iwn  years  he  was  able  lo  make  slight  UloVi-invnts  of 
flexion  of  the  elliow  and  slight  contractions  of  the  deltoid.  Under  Uie  U^e  of  eli-f. 
Iricily  he  slioived  gradual  improvemenl.  He  could  grasp  ot'Jefts  fairly  wi-tl  ivilh  his 
tell  band,  could  Ilex  Ihe  elbow  completely,  and  could  raise  hia  bund  and  forearm  u  ^ 
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as  the  nipple.      He  could  raise  his  ri^hl  arm  wilh  ease  to  his  head,  but  could  not  raiie 
the  lefl  hiinJ  farther  Ih.in  the  lower  p;irt  oT  tht  chest. 


• 


NEURALGIA. 

Neuralgia  is  a  functional  affection  of  the  sensory  fibres  of  the  periph- 
eral nerviis,  represented  by  pain.  It  is  rare  in  infancy  and  early  child- 
hood. It  may  occur  in  very  dilTerent  localities,  and  may  be  repre- 
sented by  intercostal  neuralgia  or  the  various  milder  forms  of  flitting  pains 
in  different  parts  of  the  body.  Neuralgia  of  the  Irifarial  nerve  is  the  form 
most  commonly  observed  in  children,  tlie  most  frequent  cause  of  which 
is  rhronic  disease  of  the  nasopharyngeal  space  and  of  the  antrum  of  High- 
more,  especially  after  influen^ii. 

Sciatica  is  a  form  of  neural^a  wtiich  may  occur  in  children,  and  is 
characterized  by  neuralgic  pain  and  tenderness  in  the  course  of  the 
sciatic  nerve,  espocially  at  its  point  of  exit  from  the  pelvis. 

In  most  cases  of  neuralgia  temporary  relief  from  the  pain  can  be 
obtained  by  the  use  of  phenaceline.  It  can  be  given  in  doses  o[  0.06 
to  0.3  gramme  (1  lo  5  grains),  according  to  the  age  of  the  child,  Its 
efTects  shouid  be  guarded  by  giving  brandy  and  waler. 

HYDROOEPHALtra. 

By  hydroceplialus  is  meant  an  accumulation  of  serous  fluid  in  the 
cranium.  This  may  occur  either  in  the  subarachnoid  space  (external 
ht/drocepkal'iH)  or  i:i  the  ventrick'S  {inta-nal  hi/ilrocejiliulue). 

When  the  accumulation  of  fluid  represents  the  only  pathological 
condition  present  the  term  primary  hydrocephalus  is  used,  while  when  it 
follows  in  the  course  of  other  diseases  it  is  termed  secondary.  Hydro- 
cephalus may  also  be  acute  or  chronic,  congenital  or  acquired. 

Acute  Hjrdrooephalus. — Etioloct. — Acute  hydrocephalus  may  be 
either  external  or  internal,  and  is  usually  a  combination  of  both.  It  is 
generally  sudden  in  its  onset,  and  while  in  some  cases  it  may  be  idio- 
pathic (iiieniiii/!lis  Hcroeo),  in  most  cases  it  is  secondary  to  a  number  of 
conditions,  such  as  cardiac  disease,  pertussis,  rhachitis,  neoplasms,  tumors 
in  the  poslerinr  fossa,  acute  inflammatory  protesses  in  the  brain  and  its 
meninges,  atid  acute  febrile  diseases,  such  as  typhoid  and  pneumonia. 

Symptoms. — The  amount  of  fluid  in  these  acute  rases  is,  as  a  rule,  not 
larjfe,  90  to  120  cc.  (3  or  4  ounces),  and  the  .symptoms  are  those 
which  arise  in  meuingllis  when  there  is  increased  intracranial  pressure, 
such  as  headache,  vomiting,  unequ,il  pupils  with  sluggish  reaction,  double 
optic  neuritis,  rarely  convulsions,  and  cerebral  paralyses.  In  mild  cases 
recovery  may  take  place  in  a  few  weeks,  but  in  the  more  severe  forma  the 
increased  intra-cranial  pressure  may  prove  fatal. 

Both  the  congenit.il  and  the  acquued  varieties  of  external  hydrocepha- 
lus are  So  rare  that  tiiey  need  not  be  more  lliaii  mentioned  as  possibly 
occurring  in  certain  congenital  malformations,  in  atrophy  of  the  braia 
(li^rocephalus  in  txiouo),  and  following  cerebral  hemorrhage. 

U3 
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The  general  shape  and  circumference  of  the  head  hi  infancy  and  child- 
hood vary  normally  in  the  individual  to  a  considerable  degree.  On  the 
other  hand,  when  these  variations  in  size  pass  a  cerlain  limit  or  are  com- 
bined wilh  certain  nervous  phenomena,  they  have  a  distinct  pathological 
significance. 

Chronic  Internal  Hydrocephalus. — The  chronic  internal  variety  of 
hydrocephalus  consists  of  a  transudation  inio  llie  cerebral  ventricles.  U 
may  he  congenital  (intra- uterint.-)  or  acquired  (extra-nh;rinB).  It  may  fol- 
low an  operation  for  spina  bifida  or  be  produced  Jnechanically  by  internal 
pressure  from  any  canse.  It  may  also  represent  the  termination  of  an 
acute  inllammatory  process. 

The  chronic  form  resembles  so  closely  congenital  internal  h_j'dn.>ceph- 
alus  that  we  can  consider  the  two  together.  So  far  as  the  name  of  the 
disease  is  cnncerncd,  the  term  hydrocephalus  should  be  reslriclc-d  to  (1) 
congenital  internal  hydrocephalus  and  (2)  chronic  acquired  internal  hydro- 
cephalus. In  ollior  words,  there  exists  pathoio^cally  a  certain  class  of 
effusions  into  the  ventricles  for  which  no  cause  is  apparent.  When  tht^se 
effusions  reach  a  cerlain  amount  the  resulting  syniploms  are  qiiile  typical 
of  what  is  called  hydrocephalus,  and  clinically  the  term  has  therefore  been 
confiTied  to  cases  of  tliis  class. 

Pathological  Anatomy. — The  anatomical  appearance  of  the  brain  itself^ 
as  a  rule,  corresponds  wilh  and  may  be  acceplcd  as  the  result  of  pressure 
by  an  inlrn-venlritular  fluid.  Fi;r.  202,  page  9^5,  represents  the  brain  of  a 
child  who  died  of  congenital  internal  liydrocephaius,  and  well  ext.'niplifi(;s 
the  pathology  of  the  disease. 

The  convolutions  arc  flattened  and  the  walls  of  the  ventricles  are 
much  thinned  by  Uie  intra- ventricular  pressure,  while  the  ventricles 
themselves  are  much  dilated.  In  some  jiarfs  the  cortex  is  less  Ihan  1 
cm.  (f  inch)  in  Ihickncss.  The  amount  of  lluid  in  these  rases  varies 
from  a  few  cubic  centiraclres  to  lliree  or  four  litres.  The  lluid  lias  a 
specific  gravity  of  about  1004, 

The  earlier  the  hydrocephalic  condition  bt^ns,  tlie  larger  will  the 
cranium  become,  Wi'  therefore  find  Ihe  verj-  large  heads,  as  a  rule,  In  be 
of  the  congenital  variely.  The  head  is  at  linn's  of  siu-h  a  size  ns  to  ranse 
difficulty  in  the  delivery,  or  the  fluid  may  collect  very  nipidly  afler  birth. 
and  the  head  .soon  assumes  the  ehararl eristic  appearanreiif  hyilnicephalus. 

Figs.  203  and  204  represent  Hie  hydrocephalic  skull  al  three  years  ui 
comparison  wilh  a  normal  skull  of  the  same  age. 

The  face  in  these  cases  of  liydrocephalus  remains  about  the  saime 
size  as  il  would  be  nonnally,  but  usually  looks  much  smaller  from  Ihe 
disproportionate  size  of  Ihe  head,  which  rests  upon  it  like  a  globe. 

Stmptohs. — The  symptoms  of  congenital  internal  hydroeephahis  are 
essentially  Ihose  caused  by  pressure.  We  naturally,  therefore,  find  the 
Ibnianellcs  bulging  and  Iluctuating,  and  the  bones  thin  and  forced  ont  of 
position.     The  temporal  and  parietal  bones  divei^  as  they  extend  up- 
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ward,  while  in  the  nonnal  skull  they  ascend  almost  perpendicularly. 
This  is  shown  in  Figs.  203  and  204.  If  the  disease  has  existed  for  some 
time,  the  upper  wall  of  tiie  orbit  becomes  flat  and  the  eyeballs  protrude. 
The  intra-cerebral  pressure  often  produces  a  strong  collateral  circulation 
in  the  scalp  and  in  the  forehead,  where  the  veins  appear  like  tortuous 
blue  cords.     Functional  disturbances  are  numerous,  and  vary  in  almost 
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every  case.  As  a  rule,  the  children  are  idiotic,  but  at  times,  even  in 
marked  hydrocephalus,  we  find  the  mental  condition  normal,  even  when 
paralysis  is  present. 

As  the  various  cerebral  centres  become  alTecled  by  pressure,  symptoms 
arise  corresponding  to  Uie  parts  of  the  brain  which  are  involved.  Among 
these  symptoms  are  nystagmus  and,  less  frequently,  strabismus.  The 
pupils  at  first  are  usually  moderately  dilated.  Later  they  become  fixed, 
and  sensibility  to  light  is  lost.  The  hearing  lasts  for  a  long  time.  The 
ability  to  walk  is  interfered  wilh.  Partial  or  general  convulsions,  paral- 
ysis (usually  paraplegic),  and  contractures  may  occur.  Pain  in  the  head 
is  oRen  complained  of,  but,  as  a  rule,  is  not  so  severe  as  in  meningitis. 
There  is  diliicnlty  in  keeping  Ihe  head  en>ct,  owing  to  its  weight.  The 
digestion  Is  oilen  good,  and  the  appetite  usually  extreme.  The  res- 
piration is  unalTected.  The  pulse  is  usually  not  retarded.  The  tempera- 
ture, as  a  rule,  is  normal.  The  adipose  tissue  is  sometimes  abnormally 
increased. 

Diagnosis. — ^As  congenital  internal  hydrocephalus  is  almost  invariably 
attended  by  enlargement  of  the  head  and  separation  of  the  sutures,  the 
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dia^osis  is  not  especially  diClicult,  and  is  defemiiiied  by  comparing  the 
nicasuremi-'nis  of  tlie  iiead  witti  ttiose  i)t'  a  normal  head  of  the  same  a^-. 
It  must  be  remembered,  however,  thai  hydrocephalus  may  exist  with  a 
small  head,  and  that  the  general  shape  and  circumference  of  the  head  in 
infancy  vary  in  Uie  individual  to  a  considerable  degree.  When,  however, 
these  variations  in  size  pass  a  certain  limit  or  are  combined  with  certain 
nervous  phenomena  Itiey  havo  a  distinct  palhologleal  sign ili call ce.  In 
addition  to  the  enlarj^ement  of  Uie  head,  the  symptoms  of  dirert  intra- 
cephalic  pa'ssure  make  the  diagnosis  very  simple. 

Prognosis. — These  congenital  eases,  as  a  rule,  die  before  cliUdhooa 
has  been  reached,  but  tliey  have  been  known  to  live  to  niidtll(>  age. 
Death  usually  occurs  from  some  intercurrent  afl'ection.  Complete  re- 
covery is  very  rare.  Moderate  hydrocephalus  is  compatible  with  unusual 
mental  development. 

Treatment. — The  treatment  of  congenital  internal  hydrocephalus  has 
been  varied,  but  wilhout  marked  success.  As  a  certain  number  of  cases 
are  due  to  syphilis,  aniisypliililic  treatment  should  always  be  tripil.  When 
the  effusion  is  not  large  and  is  not  increasing,  moderate  pressurr  with  a 
rubber  handle  seems  to  have  a  favorable  result.  When  the  disease  is 
apparently  not  in  an  active  state  and  is  characterized  by  a  very  slight 
increase  of  lluid,  aspiration  through  the  anterior  fontanelle  of  a  small 
quantily  of  lluid  at  a  time  has  been  of  temporarj'  benefit.  The  point  of 
aspiralion  should  be  2  to  3  cm.  (j  inch  to  ]  J  inches)  from  the  m^ian 
line,  so  as  to  avoid  puncturing  the  longitudinal  sinus. 

An  operation  for  chronic  hydrocephalus  presents  no  technical  diDicul- 
ties.  Of  course  only  certain  cases  are  suilable  for  operation.  Moderate 
effusions  should  he  let  alone,  also  those  cases  ui  which  a  rudimentary 
development  of  tlio  brain  is  suspected.  Cases  in  which  an  operation  is 
especially  indicated  are  both  physically  and  mentally  comparatively  well 
developed  up  to  the  time  when  the  enlargement  of  the  cranium  began. 
Such  children  should  show  the  symptoms  of  direct  iritra-cranial  pressure. 
They  gradually  become  weak-minded  or  idiotic.  Tliey  do  not  learn  to 
talk,  or  they  quickly  .forget  what  they  have  learned.  They  may  also 
become  totally  blind.  The  power  of  walking  is  interfered  with.  Con- 
tractions and  partial  and  general  spasms  are  of  ordinary  occurrence. 
Unless  the  pressure  h  speedily  removed,  atrophy  of  Ihe  brain  results,  and 
if  they  live  they  remain  idiots  for  life.  It  may  be  said  that  Ihe  results 
which  have  followed  the  operative  treatment  of  hydrocephalus  have  not 
been  encouraging. 

Conslriction  of  the  scalp  with  adhesive  plasler  is  useless.  If  there  is 
great  excitability  bromide  of  potassium  and  chloral  should  be  given  in 
the  form  of  enemata.  Lumbar  puncture  may  also  be  resorted  to,  and 
is  lu  be  preferred  to  the  dangerous  practice  of  puncturing  the  ventricles. 
The  fluid  should  be  withdrawn  guardedly,  the  pulse  and  respiration  being 
watched  with  care. 
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Fig.  205  represents  a  case  of  congenital  hydrocephalus  in  an  infant 

seven  months  old. 

Fio.  205, 


It  h:i>!  alwiiy^  hpp.n  nurseii.     Whi'ii  il  was  Iwo  days  old  it  had  convulsions.     Three 
weeks  Inter  il  hiid  bronchiUs,  ami  aiToiiipanyinp  Ibis  disease  a  relurn  of  Ihe  convul- 
Flo    20&.  sinns,  wliith  orcurred   as   otlen    ns   six   or  sevi'H 

times  in  Ihe  day.  They  wvre  localised  in  Ihe 
iff!  arm  and  left  Iff.  These  convulsions  lasted 
fur  three  werks,  tfi^iduiilly  growing  lesa  seven). 
There  was  at  this  lime  ii  certiiiri  iimomil  nf  inles- 
lirml  disliirhHiire,  wbirli,  Imwevi-r.  dis.ippearpd 
later.  There  was  bIso  a  hislury  of  a  piiriilfnl 
disrharifp  from  the  eirs  before  Iht'  infant  wits 
adniiliec)  lo  the  hospiliit.  It  cried  out  sliarply  ut 
ni^'ht.  The  measuremenls  of  the  bead  wcrt  5fi.5 
tin,  (22i  inches)  in  circuniferi-nw,  and  36.7  tm. 
(141  inche')  from  ear  to  e.nr  over  Ihe  v^rleit. 
The  nnterinr  fonUinelle  was  hulking.  The  eyes 
wi.'ip  markedly  divet^'nt  and  protruded  from  their 
urbils. 

Fig.  206  represents  a  child,  five  years 
r.>n,r^nit.i  i.iwmai  hv-imwrhaiii*.       old,  witli  cliTonic  hydrocephalus. 

Shp  was  nursed  by  her  molher  for  over  a  year,  and  cut  her  iirst  toolh  when  she 

wna  six  months  old.  She  wus  always  well  and  strong,  bill  hifih- tempered.  She  had 
never  bad  any  other  disea.ie.  Wlien  she  was  Bve  months  old  sb«  fell  from  her  crib 
and  slrui  k  ber  head,  hut  it  did  "•"•l  pecm  lo  burl  \i<-r  I'sjirdallv.  Her  head  was  iilwaya 
nolii'ed  Id  he  of  a  peculiar  8hu|)e.  When  she  was  eifbt  months  old  site  fell  out  of  a 
chair  and  was  stunned,  bill  was  not  otherwise  hurt,  She  had  ronvulsinns  from  lime 
lo  lirrle.  hul  Iit  mind  had  always  been  brltthl.  She  was  unalile  to  hold  up  her  head 
until  she  win  three  years  old.  and  bad  always  enmphilned  of  more  or  less  frontal  head- 
She.  Her  appelile  hiid  alirnys  been  exeessive.  and  her  laale  for  food  somewhat  peeii- 
Sbe  utradiiully  grew  slmnger  and  was  be^tinuine  Ui  attempt  to  walk  when  last  seen. 
Sho  slept  well  and  her  huwele  were  repilar.     Her  head  measured  57  cm.  (23j  inches). 

The  fcllowing  case  represents  chronic  acquired  internal  hydrocephalus 
in  II  Iwy  four  years  and  eight  ninnlhs  old. 

The  child's  parents  were  lieallhy  ;  his  mother  had  other  healthy  children  und  had 
hail  no  iiilM-arriatCes.  The  cliild  had  always  been  well,  measlt«  being  the  only  disease 
wbirh  he  hail  ever  hod.     At  Ihe  age  of  six  months,  while  in  the  pruress  of  cutting  a 
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looth.  he  hnd  three  cnuvulsions,  from  which  he  rpcovered  enlirely.  His  appetite  had 
always  been  capricious,  hut  his  ditresUon  was  ^mul.  His  bowels  hail  always  be«n  tef- 
ular.  He  had  iuleiy  come  Trom  a  malarial  repon,  where  he  had  lived  in  n  mther  damp 
dwelling  fur  ii  yi-ar. 

On  May  6  In-  Viirniled  twelve  iir  (liirleen  limes.  Thi:  vomitiiij):  lln-n  aloppi'd,  but 
returned  luler  rroni  lime  lo  lime.  He  c(>in|ilaiiied  of  piiin  iu  his  stomiich.  hud  no  fnver. 
and  sometime?  apiii'iired  lo  Teel  chilly.  His  Imwels  were  cunalipuled.  and  iu  the  be- 
giuniuK  of  the  alliick  his  pulse  was  slow.  He  hiid  been  subject  lo  niphl-terrnrs  for 
some  time  pri'vioiis  to  (his  sickness.  The  vomitini^  had  lessened  by  M.iy  27,  and  Ihe 
rejiurt  of  my  exumimilion  on  tlial  date  is  as  ri)llow>!  : 

Pubi?  60.  rhythmical:  respiraliona  rejrular  ;  lem|)erMture  normal;  hna  had  ear- 
ache lately  T  no  dischaiye  from  the  ear  since  he  wu9  an  Infant;  the  t^ituninalion  of 
the  ear  was  negative  ;  yesterday  morning  he  had  a  (jeneral  clonic  convulsion  liuting 
for  some  time ;  his  tongue  is  sliglitly  coaled  ;  he  lies  in  an  apathetic  state  ;  though 
perfectly  conscioui^  :  he  is  toeing  in  weight  and  strength,  and  has  lost  bis  appetil(^ ; 
urine  normal.  Nolhiiig  ahnurmal  is  found  on  examination  of  th'*  thorax  or  ahdoinen. 
The  exaininalion  of  Ihe  eyes,  im  June  IS,  sliowed  that  there  was  much  swellinj;  "f  tbtf 
optic  nerve,  increased  prominence  of  the  retinal  VL-saels,  hemorrhages,  and  fM-uritis, 
ThH  child  seemed  niiii'li  hri^'hlpr,  and  playert  ahctuL  His  intelligence  was  |terfeHly 
good  ;  be  had  had  no  more  convulsions  and  no  paralysis,  and  seemed  perfeolly  widl. 
except  tliat  his  pupils  were  dilated  and  be  w.-ia  totally  blind. 

Tliifi  child  CAine  to  see  me  eight  years  later,  when  he  was  twelve  years  idd.  He 
had  lieell  and  was  at  that  time  perfectly  well.  He  w;is  a  hripbl.  Well-drveloped.  healthy 
boy.  His  pupils  ivaited,  hut  he  bad  never  recovered  bia  sijtht.  He  weiijhed  19.8 
kiloffrani nies  (9(1  iHuinds).  His  liowels  weri;  regular  -,  his  appetite  was  goiMl  ;  his  kn^c- 
Jerks  were  not  increased  -.  his  head  nieusnred  49  cm.  (19J  inches). 


THROMBOSIS   OP  THE  nBTRRRRAT .   SINUSES. 

Etiology, — Thrombosis  of  Ihe  (■(■n'hral  siniises  is  more  Irecjui-nt  in  in- 
fancy and  fiirly  rhildhood  tliaii  in  artuit  Ufe.  II  is  f-aused  l>y  the  fornia- 
lion  of  ail  aiile-itiorlt;iii  ilol  in  one  of  the  sinuses  of  Ihr-  liraiu.  As  r 
primary  coiidilioii  il  is  exceedingly  rare,  it  is  usually  secondary  lo  some 
condition  wliicli  has  iirodiiteii  an  fxtrcmi'  reclncUoii  of  Ihc  iliild's  vilalily, 
such  as  [irofoLiiJcl  aiiteniia.  exliattsting  diarrhita,  or  a  lollcction  of  pus  irt 
any  part  of  Ihe  body,  but  especially  about  the  scalp,  as  in  erysipelas.  A 
purulent  otoirha-a  is  pLThaps  the  most  commori  i-ljological  (aclor.  U  is 
not  necissary  hom  to  do  more  than  refer  lo  the  traiimalii:  cases  nf  Uits 
disease,  in  which  the  ear  and  the  scalp  are  involved,  as  in  fractun-,  or  in 
which  the  Ihrombosis  is  caused  by  compression,  as  from  a  cerebral  liimur. 
The  pathology  uf  Ihe  secondary  cases  includes  the  lesions  of  the  dilVer^nt 
processes  which  have  caused  tlie  thrombosis.  The  Ihrombosis  may  take 
place  in  any  of  Ihe  cerebral  sinuses,  and  at  limes  may  occur  ui  Uie  coursv 
of  a  nienitigilb.  When  the  liiromhus  is  formed,  Ihe  venous  branches  b*-^ 
hind  the  obstruction  become  dislended  mechanically,  and  thus  give  rise  lo 
capillary  hemorrhaitea  and  soflening  of  the  floor  of  the  veiitriclea.  When 
the  Ihrombosis  has  taken  place  in  the  neighborhood  of  some  inflamniatiiry 
focus,  sutli  as  a  purulent  otitis  media,  pyiemia  may  n-^sull, 

Sthptohs. — The  symptoms  which  existed  in  cases  in  widch  Uiis  condi- 
tion has  been  found  on  post-mortem  examination  are  not  such  ns  to  suf- 
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ficc  for  making  a  differential  dif^nosis  during  ILTe  between  this  and  other 
inLra-craniai  conditions,  such  as  occur  in  profound  ansniia.  Wtien,  how- 
ever, convulsions  occur  in  an  atropic  child,  especially  if  there  has  been 
chronic  trouble  in  (lie  car,  \vi>  can  suspect  the  presence  of  this  lesion  after 
carefully  diiTerentialing  all  otlior  r aiises.  Cases  of  thrombosis  of  the  lateral 
sinus  may  be  suspected  when  there  are  symptoms  of  a  severe  purulent 
affection  following  n  suppurative  otitis,  wilh  involvement  of  the  mastoid 
cells,  and  when  there  is  cording  and  tenderness  of  the  jugular  vein  and 
cedema  of  the  neck.  In  cases  of  thronnbosis  of  the  cavernous  sinus  there 
is  apt  to  be  headache,  drowsiness,  with  exophthalmos,  which  may  become 
extreme,  and  choked  disk. 

Phognosis. — The  prognosis  is  usually  fatal,  except  when  the  throm- 
bosis occurs  in  the  lateral  sinus  and  can  be  relieved  by  operation.  Pitt 
reports  the  recovery  of  a  boy  ten  years  old  who  had  chronic  otorrho^a, 
followed  by  acute  symptoms  of  fever  and  aural  tenderness.  Following 
these  symptoms,  a  week  later,  he  had  a  rigor,  and  optic  neuritis  was 
developed  on  the  right  side.  Exploration  of  the  lateral  sinus  disclosed  a 
clol,  which  was  removed,  and  the  boy  recovered. 

Treatment. — The  treatment  is  wholly  operative. 

The  following  c;ise  nf  itrcbrai  Ihrimibosis  came  under  my  observation 
at  the  infant  hospital : 

An  infanl.  nine  ireeks  oltl.  was  appare nil y  strong  and  w>;ll  up  to  Januiuy  16,  when  it 
l>e|i:nn  lo  lose  in  wei^lit.  By  January  33  il  hud  lust  over  201)  K'^iiitnes  (ti}  ixitices)  with- 
out sliuwin);  .iny  uther  iiympluni  of  diseuse.  By  Jitnuary  27  it  hud  Innt  480  gniminpa 
(IG  onnivs).  Tw"  daya  later  il  viaa  attitckcd  wiUi  convul^iuiis  and  ilicd.  The  oulopsy 
sliiiwed  nulhiiii^  .ilmorinul  r-xi-cpl  a  cnpiil.-iry  ht^moirhage  into  the  vt^nlncles  caused  by 
a  Ihrtmilmsis  of  Uk-  straight  cerebral  sinus. 

Tlif  palhologii'al  diagnnsis  in  Ibis  case  was  lliat  nf  a  sinus-lhrutniwsis  of  undeter- 
mined origin,  a  condition  which  is  exceedingly  i~aie,  and  iuslancee  of  wliicb,  established 
by  uubpsy,  have  seldom  been  reported. 

ATHKTOSm. 
Athetosis  is  a  symptom,  and  not  a  disease,  and  is  represented  by  con- 
tinuous incoaniinate  arhythmical  movements  of  the  extremities,  the  face, 
and  the  body.  This  condition  may  be  acquired  or  congenilal.  The 
acquired  lonu  may  follow  cases  of  hemiplegia  or  dipk-tda,  in  which  event 
it  alTects  the  paralyzi^d  lindjs.  C-ertain  cases  of  acquired  athetosis  occur 
without  any  accompanying  [)aralysis.  In  congenilal  alhflosis,  and  in  Ibe 
acquired  form  ^vitho^t  paralysis,  the  symptoms  usually  begin  in  the  first 
year. 

Pathological  Anatomt. — The  pathological  condition  which  exists  in 
cases  of  athetosis  is  supposed  to  be  a  chronic  cerebral  irritation  in  the 
neighborhood  of  the  basal  ganglia  and  in  the  internal  capsule.  The 
condition  as  we  see  il  clinically,  therefore,  is  wholly  a  symptom  of  some 
oi^anic  lesion  of  the  brain. 

DiAUNOsis. — The  diagnosis  of  acguirtd  otfic/om  is  made  by  the  character 
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of  the   movements.     These  are  continuous,  and  an?  distinguished  from 
those  of  chorea  by  being  vermicular  and  less  spasmodic. 

The  diagnosis  in  cases  of  congtynilal  athctonii  is  not  difficutl,  as  in  no 
other  disease  does  an  infanl  prcseni  at  birth  these  peculiar  movements 
and  this  grotesque  form  of  flexion  and  hyper-extension  of  the  fingers  and 
toes.  Attempted  movements  are  associated  with  incoflrdinalion.  The 
disease  called  confjvjdial  ckorca,  in  which  involuntary  arrliyllmiical  move- 
ments exist,  is  disfitiguished  from  atlielosis  by  the  cliaracter  of  the 
movements,  whirh  in  the  fonner  resemble  those  of  ordinary  chorea. 


Ti...  L-or. 


TRoiiNosis. — The  prognosis  of  atlielosis  in  regard  to  recovery  is  mi- 
favoi-dble.  So  far  as  tlie  general  heallli  is  concerned,  the  individual  may 
develop  fairly  well  and  may  live  for  years. 

Treatment. — There  is  no  known  treatment  which  has  proved  to  be  of 
benelit  in  cltildren.  As  they  grow  older  the  trainhig  of  the  affected  limbs 
may  be  undertaken,  but,  as  a  rule,  the  resultii  are  unsafisfactorj'.  Mass.i^ 
and  electricity  have  proved  to  be  of  no  value. 

Fig.  207  repreaenls  conuenilal  allielosis  in  n  pirl  fwn  yenrf  nlil,  SIil-  iicv^r  h-id  li.id 
our  acule  di-si'iise,  She  wiis  horn  aTii-i  n  norm.il  liilior.  iini!  h  id  recenvd  ni>  Bill nii-i|iii^ til 
injury,  She  hail  never  hiUeil  nor  shown  miiMi  inleresl  in  her  surmufniitips,  ii«r  liml 
she  been  able  If)  sit  up  or  hold  ii|i  her  head  wilhoul  siippnrl.  The  bowels  had  nlwiiy* 
bGeu  rcinilu.r  and  llie  nppetile  ^'ind.     She  was  well  developed  and  well  nniiriF^hed. 

The  disease  was  charaeleriied  by  Uie  conliniial  incoiirdinnle  arrhylhniiral  move- 
ments of  the  head,  trunk,  and  extremities;  these  moveuienls  were  orien  quite  rapid. 
There  were  constant  flexion  and  exleosion  of  Ihe  hands  and  fingers.  Ihe  fingers  u\  (iines 
being  bent  backward  and  assuming;  most  grotesque  posilious.  This  phenomenon  vna 
also  seen  in  the  loes.  The  expression  of  the  face  was  not  that  of  ordinary  intelligence. 
The  rellexea,  on  account  of  Ihe  resistance  at  (he  child  to  examination,  could  n<>l  be 
delormined.  She  iviis  usually  irritable,  lull  occasionally  smiled  slighlly.  and  took 
Bonje  slight  Dolii:e  uf  those  who  were  near  her. 
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INTRA-ORANIAL  TUMOBa 
Etiologt. — In  infancy  and  early  childhood  tumors  of  many  varielies 
may  occur  in  the  braia  and  Us  meninges.  The  most  common  form  of 
intra-cranial  tumor  is  tubercular.  The  next  in  frequency  are  glioma, 
sarcoma,  and  gho-sarcoraa.  The  other  varieties,  such  as  carcinoma, 
lipoma,  myxoma,  and  teratoma  are  very  rare  ;  syphilitic  gumma,  which 


Fio.  208. 


F^arromn  of  tht*  brain  in  a  ^Irl  of  '2%  y^rs. 


is  so  frequent  in  adults,  is  exceedingly  rare  in  infancy  and  early  child- 
hood. The  parasitic  cysts  in  the  brain  which  occur  quite  frequently  in 
individuals  in  oilier  parts  of  the  world,  especially  in  Gennany,  are  seldom 
met  with  in  this  country. 

Ttiese  tumors  may  arise  either  in  intra-  or  extra-utenne  life.     Of  these 
the  tubercular  is  Ihe  most  common. 


Flo.  208. 


^tansrau  oF  llie  bnia  In  •  girl  ol  /,'i  yean. 

Pathological  Anatomy. — The  Utbfrcular  tumors  of  the  brain  or  its 
meniugi'S  are,  as  a  rule,  secondary  to  a  tuhercutar  growlli  in  some  other 
part  of  till?  body,  or  to  tubercular  disease  of  some  part  of  the  skull,  such 
as  the  orbit  or  car.  These  tubercular  tumors  may  be  single  or  mulliple, 
the  latter  being  the  more  common  variety.    They  may  he  foond  in  any 
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part  of  the  brain  or  iU  meninges,  and  occur  with  especial  frequency  in  Iha 
cerebellum.  They  may  vary  in  size  from  a  small  collection  of  miliary 
tubercles  to  large  masses.  Wlien  one  or  more  cheesy  masses  of  a  tuber- 
cular nalure  are  found  in  different  [wrls  of  the  brain,  (he  condition  is 
called  snlilary  tubercle.  The  gliomala  grow  niosi  fn-quenlly  in  (1»? 
white  subslancc  of  the  brain,  but  sometimes  develop  in  the  gray  mador. 
According  lo  Starr,  they  grow  less  rapidly  than  sarcomala,  and  never 
involve  the  nienibrdues.  They  are  usually  primary,  but  may  doiolop 
secondary  to  glioma  of  the  retina.  The  mrcmiitda  are  both  of  ihe 
round-cell t;d  and  uf  the  spindleielled  variely.      Although   not  ((uile  so 

frequently  found  as  Ihe  gliomala,  llu-y  are 
more  frequent  than  the  giio- sarcomata  or 
myxoniala.  They  are  usually  round  in 
shape,  develop  both  in  Ihe  nervous  tissue 
and  in  the  cerebral  membranes,  and  i;i 
both  the  white  and  gray  matlcr  of  the 
cerebrum  and  cerebellum.  The  other 
varieties  of  tumor  of  Ihe  brain  are  so  rare 
that  they  need  not  he  considered  hero. 

Iiifru-erunUil  ainmrimitu  are  rare  in 
childhood  and  are  never  very  largtr,  Thev 
are  fuiKid  in  Ihe  larj:i-r  arteries  iif  the  bnse 
of  the  brain  and  in  the  Sylvian  arleries 

SvMPToJis.  —  The    general    symptoms 
vary  very  much  in  accordance  with  Ihe 
size  and  vascularity  of  the  fnnior,  and  ac- 
cording as  it  is  growing  or  has   become 
stationary.     In  Ihe  former  case  the  symptoms  are  oflen  apt  to  be  more 
severe  Dian  later,  wlien,  Ihe  tumor  having  become  slationary,  the  brain- 
lissue  adapts  itself   lo   the   new    conditions   produced   by    the    morbid 
growtli,     Intra-cranial  tumors  in  infants  and  in  young  children  are  oflen 
latent,  present  no  symptonio,  and  are  sometimes  discovered  only  aller 
dcalh.     A  certain  number  of  cases,  on   the  other  hand,  present   only 
general    symptoms,  such  as    headache,  cerebral  vomiting,  attacks  of 
vertigo,  staggering,  convulsions,  and  optic  neuritis,  which   cause   us   to 
suspect  intra-cRtnial   disease,   but  give  no  definite  idea  of  ils   location 
Again,  these  tumors  may  produce  localizing  symptoms  in  addition  to  the 
general  ones.     These  are  represented  by  paralyses  of  dilTerent  kinds 
irritative  symptoms,  leading  to  attacks  of  Jacksonian  epilepsy,  anomalies 
of  sensation,  and  affections  of  the  special  senses.     These  later  symptoms 
arise  according  lo  the  sile  of  the  tumor  and  the  parts  of  the  brain  which 
are  affected  by  it,  and  by  means  of  them  we  can  more  or  less  approx- 
iujalely  judge  of  its  situation,  and  rapidity  of  growth. 

Paralyses  of  the  extremities  are  caused  by  an  alTection  of  the  motor 
cortex,  the  interna!  capsule,  or  any  portion  of  the  motor  tract  on  the 
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^Opposite  side  of  the  brain,  above  the  crossing  of  the  pyramids.  Stagger- 
ing although  a  general  symptom  of  itilra-iTariial  pressure  may  be  of  a 
characteristic  type  in  cerebelium  disease,  and  in  these  cases  tlie  tendency 
is  lo  staler  to  one  side.  It  is  also  an  important  fact  that  in  turnor 
of  the  cerebellum  the  opilc  neuritis  appears  early  and  tlic  symptoms 
of  inlra-cranial  pressure  develop  rapidly  owing  to  pressure  on  the 
aqueduct  of  Sylvius,  giving  rise  to  internal  hydrocephalus.  The  in- 
volvement of  the  intra-cranial  nerves  suggests  a  tumor  of  Ihe  base  of 
the  brain  or  pressure  on  these  nerves  at  some  point,  and  more 
rarely  an  alToction  of  tlieir  nuclei.  The  tendon  reflexes  are  apt  to 
be  exaggerated,  but  in  cerebellar  tumor  are  frequently  absent.  The 
child  in  cerebellar  disease  has  a  subjective  sense  of  falling  or  turning 
back,  and  grasps  for  support  or  sinks  into  a  chair  or  to  the  floor. 
This  form  of  ataxia  is  to  be  distinguished  from  that  which  is  found  in 
spinal  disease,  where  if  is  due  to  an  inability  to  co-ordinate  properly  the 
muscles  of  the  lower  extremities.  This  latter  I'orni  of  ataxia  is  much  more 
regular  than  the  fonner,  each  step  being  insecure  and  unsteady,  but  with- 
out the  violent  and  sudden  reeling,  after  two  or  Ihp-e  steady  ste[is,  which 
occurs  in  the  cerebt^llar  fomi.  In  young  infants  a  tumor  may  cause  a  pro- 
tuberjTice  of  some  pari  of  the  skull  by  pushing  one  of  the  bones  outward. 
Duiisosis. — The  diagnosis  of  tumi>rs  of  the  brain  must  in  the  great 
majority  of  cases  be  made  by  elhiiination.  The  variety  of  tumor  can  bo 
determined  mosi  readily  by  t-onsideririg  the  history  of  the  case,  as  (o 
whether  ii  is  tubercular,  syptulitic,  or  otherwise.  The  diagnosb  of  a 
tumor  can  often  be  made  by  the  slow  and  gradual  development  of  the 
disease.  When  severe  headache  and  vomiting  e\i.sl,  followed  by  paraly- 
sis, eitiier  nionoplt^c  or  heniiplegic,  especially  if  lids  iwralysia  ilevclops 
slowly,  we  should  suspect  Ihe  presence  of  some  form  of  hitra-cranial 
growlli.  This  suspicion  is  itiuch  slrenglliened  by  Ihe  presence  of  optic 
neuritis  or  optic  alrophy.  The  presence  of  localized  convulsions  in  such 
cases  tends  lo  confirm  the  diagnosis,  while  if  marked  ataxia  exists  we  are 
juslified  in  suspecting  cerebellar  disease.  A  normal  or  only  slightly  ele- 
vated temperature  wilh  these  symptoms  also  points  to  a  diagnosis  of  a 
cerebral  tumor.  The  reader  is  referred  to  Starr's  '■  Sni-gery  of  the  Brain" 
for  a  more  extended  consideration  of  Ihe  signs  and  symptoms  by  which 
Uie  localization  of  the  tumor  is  determined. 

PaoGNOsis, — The  prognosis  of  tumors  m  early  life  is  very  unfavorable, 
no  mailer  what  the  variety  may  be.  There  may  he  a  remission  of  symp- 
toms, but  this  should  not  mislead  one  into  giving  a  favorable  prognosis. 
Although  tlie  patient  may  for  a  long  lime  remain  wholly  unaffected  by  the 
morbid  growth,  he  eventually,  except  in  rare  cases,  succumbs  lo  the  disease. 
Treatment, — Surgical  interference  in  children,  as  in  adults,  proves,  on 
the  wliole,  to  be  tlie  most  valuable  means  at  our  conimund  for  lengUieiiing 
life  in  cases  of  cerebral  tumors,  bul  the  results  have  not  been  wliat  was 
hoped  for  when  cranial  surgery  came  first  into  prominence.    There  is  no 
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other  freatraent  which  is  of  any  especial  benefit  in  eithor  ^.«^-      .v 
growth  or  curing  this  class  of  cases.     Although  ope^Uon    '  '^*«"*^"f  «>« 
a  cure  it  is  oRen  advisable  as  a  palliative  mfasure  To  ^e.i^^'f.^- "  ''  "" 
headache  and  prevent  rapid  loss  of  sight      Where  fh  mtsase 

form  of  syphilitic  gumma  exists,  iodide  of  potassium  m^rK"^'^  ""^ 
value,  and  is  indicated  as  in  adulls.  ^  ^^  °^  '""«b 

The  following  case  was  one  of  solitary  tubercules  of  the  b     " 

An  infani,  IhirUcii  months  old.  had  never  had  any  especial  d" 
the  hospiliil  weiik  and  em.irialed.     Its  mind  was  clear.     Its  pulse      '**"^*'    ""'^  entered 
and  neilliPr  slow  nor  rapid  for  its  Hge.     Ha  temperature  was  at  tim*^  **'*'' ''"^ '*'^'"' 
varying  fr-.m  87.2o  lo  88.4"  C.  (99=  lo  101-  P.).     There  were  no  conrr***^*  '''''^^• 
paralysis  or  conlmclures.  but  merely  progressive  loss  in  weight,  and  fi    ",,**"*'  *"''  "» 

An  ewminalion  of  the  brain  showed  miliary  tubercles  of  (he  pia    "  ,      <*<-'alh. 
of  the  brain  wilhoul  acule  indammalion,  whuh  accounted  for  the  lack""  f       ***  ***^  ***" 
Bvmploms.     Of  especial  inlerest,  however,  in  the  case  were  some  d  ,  J"^"**  cerebral 
tubercles,  1.2  om.  (1  mrh)  in  diamHer,  in  the  left  temporal  and  occipitVi?  ^^  ""^^'^^ 
the  right  frontal  lobe  of  the  cerebrum,  and  also  in  the  lower  lefl  cerel    ,.  "^^  '" 

were  also  caseous  tulwrclcs  of  the  posl- bronchial  lymph-nodes,  tubercl^^  f"'  ^^™ 
w[lhasli((htnmounl  of  broncho-pneumonia,  miliary  luberr>led  of  the  pie**!?  **.*.''*'  '""^ 
spleen,  and  caseous  tubercU's  of  the  mesenteric  lymph-nodes.  '^'    ^^^''  ""*' 

OBBEBRAL  SYPHILIS. 

Intra-craiiial  syphilis  may  be  either  congenital  or  acquired     Th    " 
cranial  lesions  are  essentially  the  same  in  both  forms,  "  ^"  ^~ 

Patholocical  Anatomy.— Intra-cranial  syphilis  may  be  divided       th 
logically  into  three  forms:  (1)  dilTuse  inflammation  of  the  meninc      °" 
their  neighboring  tissues,  (2)  localized  growths  or  tumors  (fe'ummataj  1  *d 
(3)  syphilitic  cndarleritis.     In  the  latter  case  there  may  be  local  dilaf  r 
or  local  occlusion  of  Ihe  blood-vessels.    These  conditions    are  a  t  i 
occur  simullaneonsly.    When  the  dilatation  reaches  an  advanced  at 
thinning  of  the  arterial  walls  results,  which  may  lead  to  rupture  of  lb 
blood-vessels  or  lo  hemorrhage.     More  common  than  the  hemorrhaffp 
however,  is  the  occlusion  of  the  blood-vessels,  which  cuts  off  the  blo^' 
supply  and  acts  in  the  same  way  as  in  the  other  cases  of  thrombosis  of  the 
arteries,  causing  more  or  less  softening  and  disinlcgralion  of  the  cerebral 
lissues  supplied  by  them.    The  arteries  of  Ihe  base  of  the  brain  are  the 
ones  llial  are  most  frequenlly  affected,  and  there  are  secondary  lesions  of 
Ihe  parts  of  the  brain  supplied  by  them. 

SvMiTO.MS. — Tiie  symptoms  dependent  on  these  lesions  vary  in  accord- 
ance wilh  Ihe  pathological  condition. 

In  syphilitic  meningitis  Ihe  principal  symptoms  are  severe  headache  in 
various  parts  of  the  head,  more  or  less  constant,  lasting  for  many  days  or 
even  weeks,  and  frequently  accompanied  alter  a  time  by  paralvsis  of 
some  of  the  inlra-cranuil  nerves,  especially  of  Ihe  third  or  of  the  seventh 
As  in  other  cases  of  meningitis,  Ihe  optic  nerves  may  also  be  affected 
and  the  child  shows  the  general  symptoms  of  a  severe  intra-cranial  affec- 
tion, such  as  vomiting,  dulness,  headache,  and  localized  paralyses. 
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The  looalized  tumors  or  frtimmala  prpsenl  essentially  the  same  eyiiip- 
toiiis  as  nlher  forms  of  tiunors  uf  Uie  brain. 

Tlie  gjinptoms  produced  by  sypliilitic  endarteritis  vary  according  to 
the  areas  of  ttie  brain  alTected,  but  Ihe  most  common  ones  are  Ihe 
various  forms  of  paralysis  of  the  extremitii-s  and  sensorj*  disturbances. 

DiAuNOSis. — In  R'gard  to  the  dia^iosis  of  cerebral  sjijhilis  iji  children, 
the  symptoms  differ  greatly  in  dilTerent  eases.  The  iriosl  chamcterislic 
group  of  symptoms,  and  one  wliicli  is  exceedingly  suggestive  of  intra- 
cninial  syphilis,  includes  altai'ka  of  oi-ganic  paralysis,  central  in  origin, 
occurring  at  intervals  of  days  or  months  without  known  cause,  and  with- 
ont  marked  symptoms  of  either  tumor  or  tuberculosis 

The  diagnosis  of  syphilitic  meningitis  may  be  made  from  the  occur- 
rence of  severe  headaches,  followed  by  paralysis  of  one  or  more  of  the 
motor  cranial  nerves,  and  occurring  without  marked  rise  of  temperalure. 

Gummata  present  no  especial  symptoms  from  other  inlra-cranial 
tumors.  The  presence  of  syphilitic  lesions  elsewhere  or  a  hislory  of 
syphilis  in  the  parents  is  onr  |jriricipal  ground  for  making  the  diagnosis. 

Syphilitic  eiidarierilis  may  be  suspected  when  an  acute  affeciion  in  Ihe 
neighborhood  of  Ihe  pons  or  medulla  not  produced  by  traumatism  occurs 
in  a  syphilitic  subject,  or  when  acute  symptoms  suggeslive  of  hemorrhage 
or  embolism  arc  present,  and  when  no  other  probable  cause  can  be 
shown,  such  as  cardiac  or  renal  disease. 

Prognosis  a\d  Treatment. — The  rosiilts  of  antisyphilitic  Ircatmenl  in 
these  cases  are  sometimes  siriking.  The  treatment  should  be  pushed 
rapidly  to  the  Umit  of  tolerance. 


MEOnNQms. 

Although  inflammation  of  the  meninges  may  occur  secondarily  to 
disease  of  the  brain  itself,  and  may  affect  either  the  dura  mater  or  the 
pia  maler,  yet  clinically  by  far  the  most  conmion  condition  met  with 
in  early  life  is  a  U-jilommiiiffilk,  (inflammation  of  the  pia),  forming  itself 
the  most  important  purl  of  the  morbid  process.  Piirlii/nwningilh,  (inllani- 
malion  of  llu-  dura),  is  in  early  life  so  rare,  except  from  Iranmatism  or  as 
a  le:'ion  of  some  specific  disease  such  as  syphilis,  Ihtil  it  need  simlily  be 
mentioned  as  of  possible  occurrence. 

Meningilis  may  be  caused  by  various  spcciflc  organisms,  such  as  (he 
tubercle  bacillus,  Ihe  diplococcus  inlracellularis.  the  pnenmococcus,  Ihe 
typhoid  bacillus,  llie  inlluenza  bacillus,  and  olhers,  or  it  may  be  secondaiy 
to  other  diseases  or  lesions  of  traumatic  origin.  The  symploms  in  all  ar« 
very  similar  and  depend  largely  on  the  intensity  of  the  indammalion  and 
on  Ihe  parls  of  ttie  brain  alTecled.  These  secondary  forms  are  grouped 
under  the  head  of  simple  acute  meningitis.  Tubercular  meningilis  has 
been  described  on  page  -lOl  and  cerebro-spinal  meningitis  on  piige  423. 

Simple  Aouta  Meningitis. — Etiology. — An  acute  meningitis  may 
arise  in  the  course  of  a  number  of  infectious  diseases,  sueli  as  erysipelas 
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or  ulcerative  endocardil'ia ;  also  after  insolation  and  injuries  to  the  head. 
It  may  attack  robtist  as  well  as  dfbilitated  children,  and  may  occur  at  all 
ages.  It  is  rare  in  the  first  year  of  life  and  is  most  common  in  the  middle 
period  of  cliildhood.  It  is  especially  liable  to  arise  from  an  extension  of 
the  inllanimalion  from  disease  of  the  ear,  and  lliis  iii  young  subjects  may 
take  place  through  the  unclosed  petrosquamosal  suture. 

The  cases  of  idiopathic  meningitis  which  have  been  reported,  which 
are  not  due  to  the  specific  organisms  already  described,  are  probably  dn« 
to  some  slight  tramiiatism  which  has  passed  unnoticed. 

PATuoLOfiicAL  Anatomv, — Tlio  palliology  of  sim|jlr-  acute  meningitis  is 
practically,  in  infants  and  young  children,  an  inflanmiation  of  the  uia 
mafer,  but  there  is  also  usually  a  mild  grade  of  inllammalion  of  the  dura 
and  of  the  gray  matter  of  the  brain.  It  may  be  acute  or  chronic,  and  non- 
purulent in  character.  The  arachnoid  may  appear  somewhat  opaque  and 
the  cerebral  sub.siance  (Edenialous.  There  is  an  increase  in  the  terebro- 
spinal  (laid  and  the  ventricles  may  be  so  distended  as  to  correspond  to  an 
acute  hydrocephalus.  The  pia  of  the  convexity  is  most  fre(|uenHy 
affected,  while  that  of  the  base  may  be  entirely  free,  with  possibly  a 
slightly  increased  exudation  of  lymph  in  the  interpeduncular  space. 

There  is  usually  an  exlra\'asalion  of  white  blood -<or|:mscles  near  the 
blood-vessels,  which  are  found  on  microscopic  examination  to  be  slightly 
engorged.  When  the  meningilis  has  lasted  for  a  time,  the  pia,  because 
of  the  aut;!iitiiia!ion  which  has  taken  place,  cannot  be  rcmovt-d  witiioul 
injuring  the  gray  malter.  In  any  case  of  acute  meningitis  tlie  inlliim- 
niatioD  is  apt  to  extend  downward  and  to  involve  tlie  pia  mater  of  the 
cord. 

In  the  chronic  form  the  pia  mater  at  the  base  of  the  brain  alono  may 
be  inflamed  {batilor  mmhu/itui),  or  the  lesions  may  be  found  distributed  in 
Bmall  or  lai^e  areas  over  the  convexity.  In  these  ca.ses  the  pia  mater  is 
thick  and  opaque,  and  there  is  a  production  of  pus,  fibrin,  and  serum,  \vith 
a  formation  of  new  coimettive  tissue.  The  relative  quantity  of  thi-se  in- 
flammatory products  varies,  and  sometimes  resuKs  in  firm  and  extonsivi> 
adhesions  between  the  dura  and  the  pia  mater.  Other  conditions  which 
represent  tlie  results  of  chronic  inllammalion  may  also  be  present,  l)nl 
need  hardly  be  referred  to  here,  further  than  to  say  tliat  the  ventricles  of 
the  brain  may  in  this  chronic  form  contain  an  increased  amount  of  serum 
and  may  be  dilated.  The  ependyma  also  m.iy  be  Ihivkened  and  rough- 
ened. 

SvMPTOKs. — When  acute  simple  meningitis  is  secondary  to  injuries  or 
to  oilier  diseases,  the  characteristic  symptoms  may,  of  course,  be  coTiijdi- 
cated  and  even  obscured  by  those  of  the  primary  cause,  Tlie  symplotiis, 
however,  are  very  similar  to  all  the  oHier  forms  of  meningilis  winch  have 
been  described  under  specific  infectious  diseases  except  that  Ihey  may  cor- 
res]tond  to  an  inflammatory  condition  of  the  convexity  rattier  than  to  that 
of  the  base.    The  course  is  often  shori,  sometimes  .not  more  than  seven 
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or  eigiit  daj-s.  The  disease  may,  however,  provp  fatal  in  forty-eight 
huurs;  on  the  other  liand,  it  may  last  a  number  of  weeks.  When  the 
convexity  is  chiefly  affected,  the  onset  is  characterized  by  intense  head- 
ache, vertigo,  vomiting  (usually  of  a  cerebral  type),  and  a  high  tempera- 
lure,  40°  to  41.1"  C.  (104°  to  106°  F.).  The  respimUons  are  rapid, 
30  to  60,  and  comparatively  re^Iar.  The  pulse  in  the  early  sl^es  is 
rapid,  150  to  170,  but  is  usually  regular;  later  it  becomes  irregular  and 
slow.  Convulsions  occur  early  in  the  attack.  Irrilability,  listlessness, 
ajialhy,  and  drowsiness  subset|uenlly  develop.  The  pu|)ils  are  contracted 
at  first,  but  later  become  dilated  ;  delirium  appears  ;  rigidity  of  the  neck 
is  present,  and  in  some  cases  a  marked  spastic  condition  of  the  lower 
extremities.  The  deep  rellexes  are  usually  increased  i  the  abdomen  is 
retracted,  and  the  bowels  are  constipated. 

All  these  symploms  develop  rapidly  in  a  few  days,  and  then  are  in- 
tensified as  the  disease  pri^esses.  Blindness  froru  optic  neuritis  and  ocu- 
lar paralyses  in  the  form  of  strabismus  and  ptosis  may  appear.  A  tache 
ceri^brale  is  apt  to  be  found,  but  is  not  diagnostic.  A  monoplegic  or 
hemiplegif  paralysis  having  all  tite  symptoms  of  a  cerebral  paralysis  may 
develop.  In  favorable  eases  the  symptoms  lessen  in  severity,  and  the 
rigidity,  blindness,  and  paralysis  gradually  disappear  as  the  child  comes 
out  of  its  coma.  In  fatal  cases  the  symptoms  grow  still  more  severt ; 
the  rigidity  and  retraction  of  the  neck  increase;  opisthotonos  may  occur, 
and  the  ri'spiralion  assumes  a  markedly  Cheyne-Stokes  typo  until  it 
CL-ases  at  dealli.  Photophobia,  contracted  pupils,  and  delirium  are 
present. 

DuGsosis. — Great  caution  should  be  used  in  dilTerentiating  a  simple 
acute  meningitis  from  the  cerebral  symptoms  accompanying  so  many  ai'ttle 
infectious  diwetisi-s,  for  the  symptoms  are  often  very  similar.  Other  dis- 
eases should  therefore  first  be  excluded.  The  nature  of  Uie  infection  is 
definitely  dflermined  by  lumbar  puncture  anil  by  bacteriological  and  his- 
tological examination  of  the  fluid  wilhdrawn. 

The  form  of  meningilis  which  is  to  be  esperially  differentiated  from 
simple  meningitis  is  the  Itibercular,  in  which  the  syniptonjs  correspond 
more  to  lesions  of  the  base  of  the  lirain  as  described  on  page  401, 

Prognosis. — The  prognosis  is  very  unfavorable.  It  is  possible,  how- 
ever, for  the  child  to  recover  completely.  Perhaps  only  a  changed  menial 
condition  will  remain,  boys  appearing  effeminate  or  more  easily  excited 
than  would  be  considered  normal.  Some  of  the  more  acute  forms  afTect 
also  the  brain,  and  we  find  their  results  in  idiocy  and  contractures.  Epi- 
lepsy from  irritation  caused  by  adherent  membranes  may  subsequently 
develop. 

Treatment. — The  treatment  of  simple  acute  meningilis  varies  with  that 
of  the  disease  or  condition  to  which  it  is  secondary.  The  child  sljould 
be  kept  in  a  cool,  dark  room  and  protected  from  noise.  In  the  In-iitnu-iit 
of  menin^lis,  whether  primary  or  secondary,  tlie  indiculinns  arc  to  re- 
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duce  the  temperature  of  tlie  body  and  to  support  the  general  strength 
until  ttie  disease  has  run  its  course.  The  former  is  accomplished  best  by 
sponging  the  entire  body  every  three  or  four  hours  with  water  at  a  tem- 
perature of  from  15.5"  to  22,2"  C.  (60°  to  70"  F.),  and  by  the  appli- 
cation of  cold  to  the  head  preferably  by  Letter's  coil.  The  strength 
should  be  supported  by  the  administration  of  milk,  and,  when  necessar>-, 
of  stimulants. 

The  bowels  should  be  freely  moved  with  some  purgative  such  as  calo- 
mel. Bromide  of  soda  in  doses  varying  from  0.3  gramme  (5  grains)  to 
0.9  gramme  (15  grains)  should  be  given  according  to  the  age  of  the  child, 
and  every  four  to  six  hours  according  to  the  severity  of  the  symptoms. 

In  cases  of  recovery  the  greatest  care  should  be  taken  to  keep  the 
child  free  from  exritement  for  many  months,  and  to  insure  an  absolutely 
restful  life  with  freedom  from  physical  and  mental  fatigue.  Mass^e  and 
electricity  should  be  used  when  there  are  paralyses  and  contractions. 

ACDTB  ENOBPHALmS. 

Although  this  disease  is  frequently  associated  with  leptomeningitis,  and 
may  occur  by  simple  extension  in  meningitis  due  to  traumatism  or  to 
acute  or  chronic  intoxication,  it  may  also  occur,  independently  of  menin- 
geal lesions,  and  usually  before  puberty,  and  frequently  is  a  complication 
of  infectious  diseases,  especially  of  scarlet  fever,  measles,  and  mumps. 

Symptoms. — For  a  few  days  headache,  dizziness,  irrilabiiity,  or  depres- 
sion are  noticed.  The  drowsiness  increases  to  coma,  but  the  loss  of  con- 
sciousness need  not  be  complete,  and  remissions  may  be  distinct  in  the 
first  week  of  the  disease.  The  pupillary  reflexes  are  normal  or  sluggish  ; 
the  deep  and  superficial  reflexes  are  not  altered.  Convulsions,  rigidity  of 
the  neck  and  opisthotonos,  monoplegia,  or  hemiplegia  develop  early,  and 
aphasia  may  or  may  not  be  present,  the  symptoms  depending  largely 
upon  the  area  of  the  brain  affected.  Ocular  and  cranial  paralyses  occur 
and  simulate  basilar  meningitis,  excepting  that  the  loss  of  consciousness  is 
not  complete.  The  rcspiralion  may  become  irri^ular  and  the  pulse  slow, 
rapid,  or  irregular.  The  disease  may  last  two  or  three  weeks  and  then 
prove  fatal,  or  there  may  be  prolonged  remissions  and  complete  recovery. 

Striimpell,  Furbringor,  and  others  have  endeavored  to  establish  a  form 
of  acute  hemorrhagic  encephalitis  developing  commonly  after  some  acute 
infectious  disease,  especially  inHuenza,  and  the  pathology  is  supposed  to 
consist  in  small  and  strictly  circumscribed  inflammatory  areas  which  may 
be  developed  in  symmetrical  parfs  of  the  brain.  Lumbar  puncture  may 
yield  a  fluid  under  considerable  pressure,  which  may  contain  organisms 
with  a  few  cellular  elements  but  no  pus. 

Prognosis. — The  prognosis  is  bad  according  to  the  intensity  of  the 
symptoms  and  the  degree  of  septica;mia  present. 

Treatment. — The  treatment  should  be  such  as  has  been  described  for 
simple  acute  meningitis. 
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BULBAB  PARALYaBS. 

Diseases  of  Uic  pons  and  medulla  are  very  rare,  but  may  occur  in 
children  wilh  the  same  symptoms  as  in  aihills.  Thfy  need  not  be  more 
Ihan  mentioned. 

I'oUo-imc-i'jjhalilifi,  Miipcrlor  and  inferior,  and  the  lunde  and  peeudo-bulbnr 
parafysr^  occur  so  rarely  in  early  life  that  Ihey  hardly  have  a  place  in  the 
nervous  diseases  of  rhildlmod. 

MULTIPLE  NEURITIS. 

Neuritis  is  an  inflummalion  of  Llio  peripheral  nerves.  It  is  accom- 
panied by  pain  and  tenderness  in  the  afToctetl  regions,  and  in  the  more 
severe  cases  by  paralysis  and  alropliy.  Neuritis  of  a  single  nerve-trunk  or 
of  its  branches  may  be  caused  by  traumatism,  cold,  or  pressure,  or  may 
occur  ill  the  course  of  various  diseases.  In  certain  constitutional  con- 
ditions a  number  of  nen'es  in  diirerent  parts  of  the  body  are  affected, 
constituting  the  disease  called  multlfik  neuritis. 

ETiOLotiY. — Mulliple  neuritis  usually  orcurs  in  the  course  of  or  sub- 
sequent to  one  of  the  infectious  diseases.  Of  these  diphtheria  is  the 
most  coiunioii,  but  it  is  said  to  follow  scarlet  fever  and  measl.'s.  A 
mild  form  sometimes  occurs  after  typhoid  fever.  At  times  multiple  neu- 
ritis is  produced  by  drugs,  such  as  lead,  arsenic,  or  alcohol.  This  form 
is  not  a  common  disease  among  children.  Tlio  epidemic  form  of  the 
disease,  known  by  the  terms  kakke  and  beri-beri,  is  quite  rare  in  tliis 
country. 

Pathological  Asatomt. — The  pathological  condition  in  multiple  neuritis 
is  an  irilerslilial  inflammation  or  parenchymatous  degeneralion,  A  few 
nerves  may  be  alfected,  or  the  distribution  may  be  general.  The  cranial 
nerves  are  rarely  affected. 

Symptoms. — The  onset  of  the  disease  may  bo  acute  or  subacute,  but  in 
most  cases  is  gradual.  It  may  at  the  beginning  present  severe  symp- 
toms, such  as  extreme  pain,  tenderness  over  the  nerve-trunks,  and  fever 
with  an  accompanying  paralysis.  On  the  other  hand,  the  pain  in  llie 
beginning  may  be  very  slight,  and  the  llrst  symptoms  noticed  may  be  a 
gradually  increasing  weakness  of  the  limbs,  while  the  tenderness  may  be 
found  only  when  especially  sought  for.  There  may  be  hy penes Ihesia, 
anesthesia,  numbness,  and  loss  of  muscular  power.  Both  the  sensory  and 
motor  nerves  are  affected  and  the  condition  is  symmetrical.  After  the 
acute  symptoms  have  passed  away  the  faradic  irritabiiily  is  diminished  :  (he 
action  of  the  ner\'cs  to  the  galvanic  current  is  diminished,  and  the  reaction 
of  degeneration  develops.  When  the  extensors  of  the  leg  are  involved 
there  is  foot-drop,  and  when  those  of  the  forearm  are  alTected  there  is 
wTist-drop.  Rarely  all  the  muscles  of  the  extremities  may  be  paralyzed, 
and  Uie  child  become  perfectly  helpless.  The  course  of  the  disease  is  apt 
lo  be  a  long  one  of  several  months,  and  in  the  later  stages  atrophy  occurs, 
while  the  early  hypcnesthesia  may  give  place  hi  a  more  or  less  marked 
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anEesthesiu,  and  numbness  and  various  other  panesthesiae  may  occur.  In 
mild  cases,  where  only  pain  and  tenderness  exist,  the  knoe-jerks  may  not 
be  diminished,  and  iti  the  early  stages  may  be  even  slightly  inereased,  but  in 
the  more  typical  cases  of  the  disease  they  are  absent.  Early  contractures 
and  spasmodic  conditions  are  absent,  the  paralysis  being  flaccid.  Tlie 
bladder  and  rectum  are  not  alTectod.  The  temperatnre  is  apt  to  be  some- 
what elevated,  and  is  decidedly  so  at  the  onset  when  the  disease  is  acute. 
The  sensory  symptoms  are  ninst  marked  in  the  beginning  of  the  attack 
and  subside  more  rapidly  than  the  motor. 

DiAGNOsrs. — The  diagnosis  is  made  by  the  symmelrieal  nerve  areas 
being  alTected  by  sensory  and  motor  symptoms  and  by  tenderness  of  the 
nerve  trunks.  The  pain  and  tenderness  associated  with  anterior  polio- 
myelitis may  be  due  to  some  degree  of  neuritis,  but  these  cases  do  not 
present  tho  anaesthesia  and  panes! liesia  of  the  advanced  form  of  neuritis. 
Moreover,  the  paralyses  in  nuiltiple  neuritis  are  symmetrical.  Both 
diseases  generally  show  the  reaction  of  degeneration. 

The  disease  mi^rht  in  some  cases  be  mistaken  for  a  form  of  acute 
ascending  paralysis,  known  as  Xant/ry'a  paralyms.  This  is,  however,  a 
form  of  paralysis  due  either  to  a  multi|'le  neuritis  or  to  a  poiiomyplitis, 
which  begins  ill  the  iowor  extremities  and  involve  successively  tlic  abdomi- 
nal, thoracic  and  arm  muscles,  usually  terminating  in  death  from  paralysis 
of  respiration.     It  is  a  rare  condilion  in  children. 

Frocinosis. — The  prt^nosis  of  multiple  neurilis  is  favorable  even 
when  the  disease  begins  wilh  an  acute  onset  accompanied  by  delirium 
and  high  fever,  and,  allhough  the  paralysis  may  last  for  many  months, 
the  cases  usually  recover.  Exceptionally,  however,  the  rcsulls  may  be 
permanent,  and  death  may  lake  place  from  paralysis  of  Uie  heart  or  of  the 
muscles  of  deglutition  and  respiration.  When  the  reaction  of  degenera- 
tion is  present  Hie  prognosis  for  complete  recovery  is  not  so  good  and  the 
case  is  apt  to  be  prolonged. 

Treatment. — The  treatment  is  at  first  by  alisolute  rest  in  bed,  and 
later  with  eleclricily,  massr^e,  and  strychnine.  Ttie  primary  cause  of 
tlie  disease  having  been  determined,  it  should,  if  possible,  be  removed. 
For  instance,  if  the  child  lives  in  a  malarial  district  it  should  be  taken 
away.  In  case  of  obscure  eliologj'.  the  urine  should  be  examined  for 
arsenic  or  lead,  and  treated  accordingly. 

The  treatment  of  those  cases  which  follow  the  acute  infeclious  dis- 
eases is  symplomalic  and  hygienic  For  the  pain  the  application  of  heal 
is  the  most  efficacious  remedy.  In  the  acute  cases  eleclricity  should  be 
begun  afler  three  or  four  weeks ;  faradism  should  be  used  if  a  reaction  is 
obtained  wilh  a  moderate  current,  othenvise  galvanism.  Iodide  of  potas- 
sium is  indicated  in  those  cases  which  are  caused  by  lead  or  arsenii".  \n 
the  subacule  cases  eleclricily  and  massage  should  be  employed  from  the 
very  be^nning.  II  is  safer  to  wait  until  the  pain  and  marked  tenderness 
liave  disappeared  before  beginning  the  administration  of  slrj-chnine. 
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!Ihe  following  case,  a  gir!.  eleven  years  old,  represents  mulliple  neuritis  produced 
riUHOl  o(  1  gTamme  (1.^  uiinims)  of  Ffiwler's  solution  fiven  llin^  tirin's  a  day  fur 
'  some  weeks  during  an  atlaL't  •>{  cliorea. 

The  first  Bymptoins  which  were  noticed  while  she  was  tating  the  arsenic  were  thai 
she  vomited  several  times,  hut  this  was  nnl  supposed  to  hare  been  cnused  by  the  arsenic, 
and  the  drug  was  Iherefore  continued.  It  was  next  noti'.vd  thai  the  I'hild  was  unable 
to  walk.  Her  limhs  .ippcaivd  to  be  very  weak,  and  there  wus  absence  of  knee-jerka 
and  unkle- clonus.  The  sensation  of  Ihe  limbs  was  noniiid.  A  few  diiys  later  she  was 
found  to  have  tender  points  over  viirioua  parls  of  Ihc  letts.  The  legs  then  became 
atrophied.  About  a  month  later  tender  poiuls  developed  in  the  iirms,  iind  sbe  soon 
lost  the  power  of  using  her  arms,  to  such  n  dei^ree  thai  she  had  to  lie  fed.  At  this 
time,  although  the  arsenic  had  been  omitted  for  several  days,  a  large  quantity  of  it  was 
found  in  the  urine. 

One  month  later  il  was  found  thai  she  i^ould  almost  support  herself  without  assist- 
ance. A  little  later  she  walked  with  crutclits.  und  a  month  later  she  rould  walk  with- 
out assistance,  but  wilh  difficulty.  Thi!  knee-jerks  were  still  absent.  She  continued 
to  improve,  and  finally  after  a  numbiT  of  months  recovered  entirely. 


INSULAR   OR   DISSEMINATED  SOLEROSIS. 

Insular  or  disseminated  sclerosis  is  a  chronic  degenerative  disease  of 
the  hrain  and  cord,  characterized  by  niu]ti[>le  distribution  of  areas  of 
sclcriisis. 

Etiulurt. — The  disease  appeals  most  frequently  as  a  result  of  the  spe- 
cific infectious  rr?vers  and  metallic  poisoning.  Heredity  is  of  some  impor- 
tance iu  the  etiology,  chiefly  inasmuch  as  it  predispo-ses  to  a  neurotic  dispo- 
sition. The  disease  is  most  common  in  Uie  second  and  third  decades,  but 
many  cases  in  early  life,  oven  in  infancy,  have  been  reported. 

Pathologicai.  An.\tohv, — The  sclerolic  patches  may  occur  in  Ihe  brain 
or  cord  or  in  both,  and  are  very  irregular  in  their  distribution  and  size. 
The  while  matter  of  the  brain,  the  pons,  the  medulla,  and  the  lateral 
columns  in  the  dorsal  and  lumbar  rt^ons  are  most  commonly  mvolved. 
The  sclcrosal  patches  consist  of  proliferated  neuro^'lia.  the  growth  of 
which  destroys  the  myelin  of  the  nerves  with  but  little  deslruction  of  the 
axis-cylinder. 

Symitoms. — The  disease  is  generally  slo*  in  its  development,  and  is 
characterized  by  tremors  on  altempling  voluntary  motions  {intention 
tn-mom)  ;  by  erainihig  Hjiirrh,  the  words  being  pronounced  slowly  or  Milh 
accentuation  of  Ihe  syllables  and  distinct  Iremulousness  of  the  voice; 
by  nt/stagmus,  a  rapid  oscillatory  movement  of  the  eyes,  especially  when 
they  are  moved  laterally  ;  and  by  tij*aslle  par(tli/«i»,  the  gait  being  clumsy 
and  staggering.  The  muscles  are  rigid  and  the  deep  reflexes  increased. 
Ocular  disturbances  are  common  and  are  similar  to  those  observed  in 
hysteria.  Inequality  of  the  pupils  and  atrophy  of  the  optic  nerve  may 
occur.     In  the  niiyorily  of  cases  there  is  no  disturbance  of  sensation. 

As  the  disease  progresses  the  speech  becomes  unintelligible,  Uic  memory 
fails,  and  the  muscular  weakness  and  paralysis  is  more  and  innre  marked 
iinlil  the  patient  is  bedridilen.  Some  cases  are  of  more  rapid  develop- 
ment that  others.    Homi:  inuy  present  bulbar  symptoms  in  which  not  only 
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the  power  of  speeoli  bill  of  il^lutilion  and  respiralion  is  afiecleil.      Apo- 
pleclirorm  or  fpiloptifonii  si-izures  may  ornir  in  tho  course  of  the  disease. 

DiAdXOSis. — A  marked  dcgri'e  of  niuscufar  atrophy,  and  changes  in  elec- 
trical n-artiori  are  not  presfnl  in  mulliplc  sclerosis,  and  their  absence  is  (rf 
much  aid  in  the  dilTcrcnlial  diafe-nosis. 

Multiple  sclerosis  may  be  distinguished  from  transverse  mycliljs  by 
the  extreme  rarity  of  tho  latter  condition  in  early  life,  by  its  acute  onset 
and  the  sensory  symptoms. 

Tiie  diai-'nosis  from  hereditary  ataxia  is  given  below.  The  nyslag- 
nius,  scanning  speech,  and  intention  tremor  will  serve  to  distinguish  the 
disease  from  liysteria,  wliicli  it  may  at  times  resemble.  Chorea  may  be 
elimiiiateil  in  the  di.igiiosis  by  the  at)sence  of  tremor,  by  t!ie  presence 
of  the  characterislic  incoBrdinale  movements,  and  by  the  absence  of 
nystat'mus  and  true  ataxia. 

PiiocJiosis. — The  disease  is  incurable,  and  may  last  for  years.  Remis- 
sion of  the  symptoms  and  even  improvement  may  occur,  but  the  general 
course  of  the  disease  is  progressive, 

Tkeatmk.nt. — Rest  in  bed,  hydrolherapeutics,  massage,  and  general 
hygiene  are  desirable  in  that  they  alleviate  the  condition,  rendering  life 
more  bearable,  but  no  treatment  can  be  said  to  be  in  any  way  curative. 

HBRES^ITAilT  ATAXIA.   (Friedreich 'a  Disease). 

Hereditary  or  family  ataxia  is  a  (■ouiparatively  rare  disease,  dependent 
on  a  slowly  progressive  sclerosis  of  the  cord  at  different  levels,  which 
involves  especially  the  posterior  and  lateral  columns.  It  usually  occurs 
in  several  members  of  a  family,  and  develops  in  late  childhood. 

SympTOMs. — The  characterislic  symploms  are  ataxia  of  tlie  logs  and 
arms,  gradual  loss  of  muscular  power,  with  atrophy  of  the  muscles,  loss 
of  the  l(iiee-jerks,  disturbance  of  speech,  and,  in  the  late  stages,  nystagmus, 
muscular  contractures  from  paralysis,  giving  rise  especially  to  scoliosis  and 
club-feel,  and  complete  helplessness,  with  menial  impairment. 

A  cereMlar  form  of  the  disease  has  been  described  by  Marie,  cliarac- 
teriKed  by  an  increased  knee-jerk,  loss  of  ocular  accom  modal  ion,  Jight 
reflexes,  and  absence  of  deformities,  but  occurs  only  after  pubescence. 

DiAfiSosis, — The  disease  is  differentiated  from  tabes  dorsalis  by  the 
absence  of  the  crises  and  Argyll-Robertson  pupil  of  tabes,  by  the  tiere<ii- 
tary  character  of  the  affection,  and  the  rarity  of  tabes  in  early  life. 

II  is  differentiated  from  multiple  sclerosis  by  the  absence  of  increased 
rellexes,  intention  tremors,  spastic  gait,  and  ocular  palsies. 

pROiiNosis  ASD  Theathent. — The  prognosis  and  treatment  of  hereditarj* 
ataxia  is  always  unfavorable,  and  no  treatment  is  of  benefit  except  for  the 
relief  of  symptoms. 

JnVBNILiB  TABES  (IiOoomotor  Ataxia). 
Cases  of  juvenile  tabes  arc  still  very  rare.    After  a  most  painstaking 
search  Mowburg  nf  Vienna  has  collected  34  cases,  which,  if  critically 


UISEASES  OF  THE  NERVUUS  SYSTEM 


1013 


dalyzed  may  be  roduced  to  20,  The  chief  symptoms  were  loss  of  knee- 
jerks,  A i^y  11- Robertson  pupil,  ataxia,  l^hlning  pains,  bladder  disturbance, 
primary  progressive  optic  atrophy,  ptosis,  girdle  sense  and  panesMiesiiP. 
A  study  of  these  easea  shows  lliat  in  the  juvenile  form,  vesical  disturb- 
ance and  optical  atrophy,  make  their  appearance  early,  while  ataxia  is 
either  a  late  or  absent  symptom.  Erb  has  mainlained  lliat  juvenile  tabes 
is  always  duo  lo  syphilis  and  later  reported  cases  seem  to  support  this 
view.     Ttie  disease  may  show  itself  as  early  as  the  eighth  or  tenth  year. 

SYRINGOMYELIA. 

Syringomyelia  is  exceedingly  rare  in  early  life.  It  is  regarded  as  a 
gliosis,  a  development  of  embryonal  neuroglia  (issue  about  tlie  central 
canal  of  the  spinal  cord,  in  which  hemorrhage  and  degeneration  take 
place  with  the  formation  of  ca\ities. 

In  this  disease  we  usually  find  a  dimmution  of  sensation  to  heat  and 
cold,  according  to  the  site  of  the  lesion,  which  is  commonly  a  point  in  the 
upper  dorsal  or  the  lower  cervical  region.  The  sense  of  touch  is  pre- 
served. There  is  apt  to  be  a  weakness  of  one  or  both  arms,  accompanied 
by  marked  wasting.  There  is  also  usually  some  weakness  in  the  legs. 
The  reflexes  are  increased,  and  a  sjiaslic  eondilion  is  likely  to  result. 
These  symptoms  are  usually  acconi])anied  by  iiiarkeil  lateral  scoliosis. 

Syringomyelia  is  an  incurable  disease,  and  the  treatment  is  therefore 
usually  liniiled  to  correcting,  if  possible,  tho  lateral  curvature  which 
frequently  accompanies  it. 


HEREDITABY  SPAffHO  PARALYSIS. 
The  term  hereditary  spastic  paralysis  lias  been  iipplied  by  Sachs  to  an 
hereditary  disease  characterized  by  spastic  rigidity,  chiefly  of  Uie  lower 
exlremities.  He  reci^nizcs  two  types  of  llio  disease.  One  is  of  ajilnul 
type,  a  spastic  paraplegia  willi  contractures  and  increased  reflexes,  due  to 
interference  with  the  pyramidal  tract  in  the  lateral  column  of  the  cord. 
Another  type,  the  etrebral type,  develops  at  about  four  or  five  months  of 
age.  It  is  characterized  by  increasing  mental  dulness,  defecUve  vision, 
ending  in  blindness,  nystagmus,  and  gradual  physical  deterioration.  Con- 
vulsions are  never  present.  The  symptoms  may  continue  for  one  or  two 
years,  but  end  fatally.     The  treatment  is  symptomatic. 

FAMILY  PEREODIC  PARALYSIS. 
Family  periodic  paralysis  is  characterised  by  a  periodic  (Incrid  motor 
paralysis  involving  all  Ihe  voluntary  muscles  except  those  of  the  face, 
eyes,  tongue,  speech,  deglutition  and  sphincters.  The  paralysis  may  be 
partial  or  complete  and  in  ceriain  seizures  oidy  the  upper  or  lower 
extremities  may  bo  involved.  Respiration  may  be  dillicult  an<I  the 
myocardium  so  weakened  as  to  give  rise  to  cardiac  dilatation  during  the 
attack.     There  is  complete  absence  of  reflexes  during  a  severe  attack  and 
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faradic  irritability  of  the  muscle  is  lost.  The  attacks  may  be  precipitated 
by  over-exercise.  The  onset  is  usually  at  night.  Holtzapple  has  reported 
a  family  seventeen  members  of  which  were  afflicted.  In  most  of  these 
cases  the  attacks  bepan  either  at  puberty  or  in  the  second  decade.  A  few 
began  as  rarly  as  tlic  eighth  and  ninth  years.  Many  cases  are  intimately 
related  to  niigraine. 

During  the  periods  between  the  seizures  the  patients  are  perfectly 
well.  The  attacks  may  last  for  hours  or  days,  and  the  duration  is 
uniform  in  a  given  case.  The  paralysis  recedes  in  the  reverse  order  of 
invasion. 

Prognosis, — Some  cases  outgrow  the  tendency  to  the  attacks,  while  in 
the  nifgonty  of  cases  the  disease  may  persist  throughout  Ufe,  it  may  end 
fatally  from  involvement  of  the  muscles  of  the  heart  and  respiration. 
There  is  no  treatment  which  can  be  said  to  influence  the  course  of  the 
disease. 

PBOQBE8SIVII  UESTBJOi  MDBOUIiAB  ATBOFH7. 

Prt^ressive  muscular  atrophy  of  central  origin,  also  described  as  the 
Aran-Duchenne  type,  develops  in  the  great  majority  of  cases  in  adult  life 
after  the  twenty-fiflh  year,  A  few  cases,  however,  have  been  reported 
in  yi)ung  childri'ii,  notably  two  by  Hoffman,  one  of  wtiich  occurred  in  a 
girl  four  years  uf  age,  and  another  in  her  brother,  in  whom  the  symptoms 
began  at  about  the  same  age. 

Various  forms  are  recognized  in  adults  and  are  known  as  amyotrophies, 
by  which  is  meant  a  progressive  wasting  due  to  lesions  in  the  spinal  cord, 
as  distinguished  from  the  tenn  vtyopathien  or  dy^rophie^,  in  which  the  pri- 
mary disease  is  in  the  muscles  themselves,  Midway  between  these  two 
types  of  umscular  atrophies,  both  in  the  pathological  lesions  and  clinical 
syinptom.s,  is  another,  which  will  be  described  later  as  progrcmnre  neural 
munfiilnr  atrophy. 

ExioLoiiV, — The  direct  cause  of  the  progressive  muscular  atrophy  of 
central  origin  is  not  known.  Hereditary  and  family  influences  are,  in 
adults,  of  much  less  iiriportance  in  relation  to  this  spinal  type  of  progres- 
sive muscular  atrophy  than  they  are  in  the  muscular  atrophies  of  neural 
or^,'in  and  of  the  dystrophies.  The  association  of  the  disease,  however, 
in  the  children  of  one  family  has  been  noted,  and  is  a  characteristic  of 
the  inlantile  form.  Trauma,  exposure  to  wet,  cold,  fright,  and  nervous 
shock  are  mentioned  as  etiological  factors. 

Pathological  Anatomy. — The  pathological  lesions  consist  primarily  in 
a  slow  degeneration  of  the  upper  and  lower  neurons  of  the  motor  path, 
resulting  in  progressive  atrophy  of  certain  groups  of  muscles.  The  chief 
histological  changes  consist  of  an  atrophy  of  the  ganglion-cells  of  the  ante- 
rior horns  and  an  increase  in  the  neuroglia.  The  lateral  pyramidal  tracts 
may  show  degenerative  changes,  which,  in  some  cases,  have  been  traced 
to  the  motor  cortex,  and  even  to  the  cortical  motor  ceils  themselves. 
When  this  is  marked  the  disease  is  called  amyotrophic  lateral  sclerosis. 
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The  direct  cerebellar  and  yentro-lateral  tracts  are  not  involved.  The 
muscles  and  llie  iiiter-must.'ular  branches  of  tlie  motor  nerves  show 
de^nerative  changes. 

Symptoms. — Indcliniic  pain-s  su^fstiiip  those  <>(  chronic  rhcuinalism 
may  he  the  earliest  syTiiplonis.  Tlu'so  arc  followed  by  a  gradual  loss  of 
power  and  atrophy  of  tlic  nuiscles,  Ttie  muscles  of  the  Ihutiib,  both  hi 
the  thenar  and  hyjiollienar  (;rou])s,  and  then  llic  inlerossci  a!i<l  hnnbri- 
cales  are  first  alleeted,  leaving  depressions  betweea  the  metacarpal  bones. 
The  wasting  process  then  alLacks  the  flexor  and  extensor  muscles  of  the 
foreann,  conlrarlions  set  in,  and  tlic  characteristic  "claw-hand"  di-velops. 
The  deltoid  is  Uie  first  of  the  shoulder  muscles  to  atrophy,  and  then 
follow  in  Uie  typical  case.s  the  remaining  muscles  of  the  upper  extremity, 
the  niusck's  of  the  trunk,  iuid  fmally  those  of  the  lower  extremity.  The 
trapezius  and  face  irjuscles  aiv  among  tlie  first  to  be  alljicked.  This  order 
of  progression  is  not  always  inahitaiMed.  In  nuv  cases  the  legs  may 
bt^n  to  atmphy  simn  afler  Uie  affection  of  the  hand.  Muscular  con- 
tractures from  the  action  of  antagonistic  muscles,  fibrillary  twitching  in 
the  unaffected  muscles,  numbness  and  coldness  in  the  rt^ons  of  atrophy, 
and  diminution  and  even  loss  of  muscular  reaction  to  faradic  and  galvanic 
currents  are  generally  present  in  advanced  cases.  The  reaction  of  degon- 
eralion  may  be  present  in  the  muscles  in  whicli  the  atrophy  is  extreme. 
The  excitability  of  the  nerve  trunks  outlasts  that  of  the  muscles.  The 
muscular  weakness  is  proportionate  and  generally  dependent  upon  the 
degree  of  atrophy.     Sensalion  of  heal,  touch,  and  pain  is  not  impaired. 

In  anoUier  type  of  cases,  described  by  Charcot  as  amyotrophic  lateral 
Kclerii/fU,  a  spastic  paralysis  is  associated  with  the  wasting  and  is  due  to 
degeneration  of  the  pyramidal  tracts,  but  so  far  as  we  know  this  condition 
docs  not  occur  in  children. 

In  very  rare  cases  in  children  the  degenerative  processes  may  affect 
Ihe  nuclei  of  the  motor  cranial  ner\'cs,  bolh  the  upper  and  lower  divisions 
of  the  motor  tract  being  involved  (Sachs).  The  symptoms  in  these  cases 
bear  a  close  resemblance  to  the  progressive  btilbor  paralyses  of  adults, 
but  are  so  rare  that  they  need  merely  be  referred  to. 

Diagnosis. — The  diagnosis  is  made  on  the  slow,  progressive  wasting 
of  muscles  in  the  order  described,  on  the  gradual  loss  of  power  in  the 
affected  groups,  on  the  fibrillary  musculai-  contractions,  on  the  diminution 
in  the  electrical  reactions,  on  the  absence  of  marked  impairment  of  sensa- 
tion, and,  in  the  great  majority  of  cases,  on  the  absence  of  hereditary  or 
family  inHuences.  The  rarity  of  the  disease  in  early  life  is  also  of  some 
value  in  Ihe  diagnosis.  It  is  to  lie  distinguished  from  ulnar  neuritis  and 
syringomyelia  by  the  absence  of  disturbance  of  sensation. 

PnooNosis. — The  disease  is  progressive  and  may  last  for  njany  years. 
It  is  invai-iably  fatal,  although  there  may  be  periods  in  which  tliere  is  an 
apparent  arrest  of  the  process,  hut  wluch  is  only  temporary. 
1       Treatme.\t. — The  treatment  is  at  best  palliative  and  for  the  most  part 
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ineflfective.  Massage,  electricity,  anli-specific  treatment  if  there  is  i 
evidence  of  a  ityphilitic  taint,  arsenic,  and  hypodermic  injections  of  stry 
nine,  as  recommended  by  Powers,  may  be  tried. 

PBOO-RBSSIVB  NEURAL  UUSOULAA  ATROPH7. 

Progressive  neural  muscular  atrophy  is  also  known  as  the  peroneal 
feg  type  of  progressive  muscular  atrophy. 

Etiolouv. — The  disease  is  an  hereditary  or  family  affection,  beginning 
very  early  life  in  the  cases  reported  by  Sachs,  and  as  late  as  twenty  yea 
in  the  case  dcscriljod  by  Charcot  and  Marie.  Dubreuilh  has  reported 
latal  and  very  typical  case  in  a  child  in  a  family  in  which  Uie  mother  ar 
eleven  children  were  similarly  affected. 

Pathological  Anatomy, — The  pathological  conditions  found  in  Di 
breuilh's  case  showed  chronic  d^enerative  changes  in  tlie  periphen 
ner\'es,  witliout  lesions  in  the  gray  substance  of  the  spinal  cord,  with  Ih 
exception  of  a  very  slight  increase  in  the  glia  of  the  column  of  Goll.  Th 
motor  nerves  of  Uie  hands  and  feet  were  especially  involved.  Th 
muscles  showed  atrophy  of  the  fibres ;  some  were  degenerated  and  som 
were  hyportrophied.  The  transverse  striations  were  diminished  and  th 
nuclei  increased.  According  to  Sachs,  these  muscular  changes  more  closel, 
resemble  those  which  occur  in  the  primary  dystrophies  than  those  whic! 
are  dependent  on  cliangosin  the  spinal  ganglia, and  the  slight  lesions  in  th 
cord  are  probably  secondary  to  those  in  the  peripheral  nerves,  A 
this  class  of  cases  is  intermediate  between  those  of  central  origin  and  th 
priniiiry  dystrophics,  he  considers  the  neural  origin  of  the  disease  a  theor 
to  be  accepted  with  reserve  until  verified  by  other  cases. 

Symptoms. — The  peroneal  muscles  and  the  muscles  of  the  feet  are  th 
first  to  be  aiTecled,  atrophy  sets  in,  contractions  of  antagonistic  muscle 
follow,  and  end  in  the  production  of  club-fnot,  cither  pes  equinus  or  pc 
e(|uino-varus.  Eventually  the  entire  leg  may  atrophy.  The  upper  es 
tremities  and  body  are  rarely  affected  until  late  in  the  disease,  and  th 
atrophy  is  not  so  marked  as  in  the  cases  of  central  origin.  In  very  rar 
instances  the  disease  may  begin  in  the  hands.  Fibrillary  contractions  ani 
twitchings  are  present.  The  electrical  reactions  of  both  muscles  and  ner\'c 
are  much  diminished.  The  reflexes  of  the  lower  extremities  are  either  los 
or  ditninislied.  The  sensations  may  be  either  normal  or  slightly  altered 
the  .sense  of  pain  is  sonietiincs  incri'ased.  Muscular  weakness  proper 
tionate  to  the  atropliy  and  defonnity  is  present,  and  gives  rise  to  a  wad 
dling  gait,  and  especially  to  dithculty  in  going  up-stairs. 

DiAUNOsis. — The  diagnosis  of  progressive  neural  muscular  atrophy  i 
to  be  matle  from  several  similar  conditions. 

From  I'roffremive  MuHCuiar  Atrophy  of  Central  Origin. — This  may  bi 
necessary  in  those  cases  in  whicli  atrophy  of  the  lower  extremities  follow 
soon  after  (he  affection  of  tlie  hands.  The  rarity  of  this  condition  in  earl 
life,  the  absence,  as  a  rule,  of  hereditary  influences,  and  the  normal  sen 


DISEASES  OF  THE  NERVOUS  SYSTEM. 


I 


sation  are  fhc  only  points  in  the  ciilTerential  (iiagnosis.  Typical  cast's  of 
cither  disease  are  reiulily  dislingnishefl  by  ttie  onset  and  manner  of 
progression,  but  in  atypical  cases  Ihe  dUTerential  iliagnosis  may  not  be 
possible. 

From  J'oiiomifelilM. — In  poliomyelitis  Ihe  sudtlen  onset,  retrogressive 
character  of  the  atrophy,  the  absence  of  hererlitary  influences,  ami  fibril- 
lary coiiiraclinns,  and  Ihe  ahsenfc  rather  Ihau  diiiiinution  of  knee-jerks 
serve  to  distinguish  tlie  ilisease  from  tlie  slowly  progressive  liereditary 
paralysis  which  has  just  been  described.  The  diagnosis  from  the  sub- 
acute and  chronic  forms  of  poliomyelitis  is  often  dilTicult  until  the  progres- 
sive cliaractiT  of  the  disease  becomes  apparent. 

From  Hereditary  Alaxin. — The  absence  of  ataxia,  the  abnormal  electri- 
cal reactions,  and  the  persistence  of  the  reflexes  in  certain  cases  of  pro- 
gressive neural  muscular  atrophy  render  the  diagnosis  from  hereditary 
ataxia  clear  in  most  cases. 

From  Chronic  Multiple  JVeurttU. — In  the  muscular  atrophy  dependent 
upon  neuritis,  the  greater  prominence  of  paiti  and  tendcniess,  the  absence 
of  hereditary  or  family  influences,  and  the  extreme  rarity  of  the  develop- 
ment of  double  club-foot  generally  enables  us  to  distinguish  neuritis  from 
progressive  neural  niusculup  atrophy. 

Dc^Jerine  and  Sottas  have  described  a  family  disease  of  rare  occurrence 
beginning  early  in  Hfe  and  resembling  in  many  respects  a  progressive 
iiPiiral  muscular  atrophy.  It  is  characterized  by  the  symptoms  cif  tidies 
dorsalis  combined  willi  progressive  muscular  atrophy  involving  the  face 
and  lips  and  by  an  interstitial  hypertrophic  neuritis  extending  into  the 
dorsal  columns  of  the  cord.  The  condition  is  sometimes  called  progremee 
iiilersfilial  hypertrophic  ncnrUlg  of  infunts. 

PnocNosi.s;, — The  duration  of  the  disease  is  very  chronic,  but  there  may 
be  periods  of  arrest  in  its  development,  during  which  the  healtlt  of  the 
patient  remains  fairly  good. 

TiiEAT.ME\T.— The  disease  is  incurable.  Much  can  be  done  by  ortlio- 
pffidic  surgery  for  the  relief  of  deformities  produced  by  the  contractions. 
Massage  and  electricity  are  the  main  indications  for  treatment.  There  is 
po  effective  medicinal  In-alment. 

PHOORESaiVE  MUSGUI^AR  DYSTROPHIES. 

Classific.vtio.n. — The  group  of  diseases  known  as prinuu-y  museular  ilys- 
trophirs,  or  primary  wyopathies,  are  represented  by  several  forms,  which 
dill'er  from  progressive  muscular  atrophy  of  central  origin  (;Vran-Duclienne 
type)  in  that  the  lesions  are  primary  in  the  muscles  and  are  not  dependent 
upon  degenerative  changes  in  the  spinal  cord. 

For  the  sake  of  convenience  Erb  has  divided  Ihe  muscular  dystrophies 
into  two  largt'  groups,  which  are  slill  further  subdivided  into  types  de- 
pendent parUy  on  pathological  and  partly  upon  clinical  differences.  This 
classification  may  be  expressed  as  follows  : 
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I.  Prc^ressive  Muscular  Dystrophy  of  Infancy. 

A.  Hypertrophic  Form,  in  which  the  muscles  are  increased 

size,  and  eventually  becomes  atrophic, 
(t.  With  real  liypertrophy  of  the  muscle  fibres. 
h.  With  false  hypertrophy,  the  muscular  fibres  having'  i 

dergone  lipomatosis. 

B.  Atrophic  Form,  in  which  there  is  no  stage  of  hypertrophy. 

u.  The  Landouzy-D(5jerine  type,  in  which  there  is  primi 

involvement  of  the  face. 
h.  An  atrophic   form  without   involvement  of  the    fac 

muscles. 

II.  Progressive  Muscular  Atrophy  of  Youth  and  Adult  Life.     This 

also  known  as  Erb'a  juvenile  form. 

All  these  forms  have  certain  points  in  common.  There  is  a  distio 
hereditary  influence  or  family  association.  The  electrical  reactions  a. 
quantitatively  but  not  qualitatively  diminished  in  all,  but  none  show 
typical  reaction  of  degeneration.  The  reflexes  diminish  proportionate 
to  the  degree  of  muscular  atrophy.  As  Sachs  has  pointed  out,  the  chit 
distinction  therefore  between  those  clinical  types  is  in  reference  to  tl 
distribution  of  the  atrophy  or  hypertrophy. 

EiioLOfiV  OF  THE  MuscuLAR  DYSTROPHICS. — Heredity  or  association  ( 
cases  in  one  family  are  the  only  etiological  factors  of  any  importance,  s 
far  as  is  known.  This  peculiarity  serves  as  the  most  important  point  i 
the  diagnosis  of  the  dystrophies  from  progressive  central  muscular  atn 
phy,  almost  all  cases  of  which,  except  Erb's  infantile  form,  are  free  tea 
hereditary  influences.  The  disease  is  usually  transmitted  through  U 
mother,  who  may  not  herself  be  affected,  may  run  through  as  many  i 
five  generations,  and  generally  attacks  the  males.  The  disease,  as  a  rul 
begins  before  puberty,  rarely  ader  the  twentieth  year. 

Patuolouical  Anatomt. — The  chief  histological  changes  in  the  musculi 
dystrophies  consist  in  hypertrophy  and  atrophy  of  the  muscular  fibre 
with  proliferation  of  the  nuclei,  vacuolization  and  segmentation  of  U 
fibres.  The  hypertrophy  of  the  muscle  fibres  appears  to  be  an  ear 
process  in  all  forms  of  muscular  dystrophics,  and  is  associated  with  lipi 
malosis  and  changes  in  the  connective  tissue.  Atrophy  of  the  muse 
fibres  is  a  later  stage  of  the  disease.  No  sharp  distinction  histolt^call 
can  be  drawn  between  the  nmscular  lesions  of  the  spinal  amyotrophi< 
and  the  muscular  dystrophics,  as  hypertrophy  of  the  muscle  fibres  ma 
rarely  occur  in  the  spinal  amyotrophies  (Sachs).  The  dystrophies  ar 
however,  not  associated  with  lesions  of  the  central  nervous  system. 

Symptoms. — Pseudo-Hypertrophio  Forma.  —  The  earliest  sympton 
noticed  are  weakness  of  the  muscles,  a  waddling,  clumsy  gait,  and  awl 
wardness  in  the  ordinary  motions,  especially  in  rising  from  the  floor  c 
climbing  stairs.      These    symptoms  generally  precede    any  noticeabl 
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eiilargcmenl  of  the  muscles.  Gradually,  however,  the  muscles  of  the 
calves  increase  in  she  and  are  hard  and  firm.  The  deltoid,  supra-,  and 
inrra-spinali  muaclus  are  similarly  affected.  Tlie  thighs  are  rarely  liyper- 
Irophied,  Atrophy  of  the  thighs  and  of  the  deep  muscles  of  tlie  back 
and  shoulder  sets  in.  Tin-  alrophy  of  the  si-rratus  niagnus  gives  the 
characteristic  "angel-wing  scapula-,"  Uite  in  lln^  disease  thp  atrophic 
process  becomes  general,  affectinfr  even  the  hypertropliied  calves.  The 
muscles  of  the  face  are  nut  involved  until  in  the  very  last  stages. 

Children  who  are  affected  with  this  form  of  dystrophy  learn  to  walk 
late,  and  assist  themselves  by  leaniug  on  the  furniture  or  other  objects  in 
their  patii.  When  the  child  is  placed  on  the  lloor  on  ils  back  it  has 
difficulty  in  getting  up.  II  has  to  turn  over  on  ils  face  first,  and  then  to 
aid  the  weakened  muscles  nf  Ihe  lej.'s  and  trunk  by  means  of  (he  hands 
and  arms,  cliinbuig  up,  iis  it  were,  upon  itself  by  placing  the  hands  upon 
the  knees  and  then  farther  and  farther  up  the  thighs.  Fibrillary  con- 
tractions do  not  occur.  The  knee-jerks  in  some  cases  disappear  as  the 
disease  advances.  Sensation,  as  a  rule,  is  normal.  There  is  seldom 
any  disturbani'e  of  the  bladder  or  rectum. 

In  the  later  slages  of  the  disease  contractions  of  the  muscles  occur, 
and  in  this  way  permanent  distortions  of  the  joints  may  result.  The 
most  cunmion  defurmilies  are  talipes  equiiius  and  llexion  uf  Ihe  knees  and 
hips. 

Ijateral  ciirvalure  occurs,  or  a  pennanenl  llexinn  of  the  spine  from 
weakness  of  the  erector  spmce  muscles  may  result  so  that  the  child  sits 
bowed  foiAvard,  or  when  kneeling  on  the  hands  and  feet  there  is  a 
saddle-shaped  depn-ssion  of  the  liack.  The  electrical  reactions  show  only 
quantilativc  changes.     The  reaction  of  degeneration  is  never  present. 

Atrophic  Form. — This  form  is  known  as  the  Landouzy-Dejerine  ti/pi: 
The  muscles  of  the  face  and  shoulder  are  primarily  afVeeted;  there  is  no 
hypertrophy  except  in  very  rare  instances.  The  muscles  of  the  forearm, 
hands,  legs,  and  back  remain  unaffected.  Weslphal  has  described  a  case  in 
which  the  face  muscles  were  involved  in  an  otherwise  typical  case  ofpseudo- 
hypertroi)hy.  Other  forms  occur  without  involvement  of  the  faciid  mus- 
cles.    The  Landouzy-Dejerine  type,  therefore,  is  not  absolutely  distinctive. 

Erb'B  Juvenile  Form. — The  shoulder  muscles  are  primarily  affected. 
Tlie  disease  begins  iii  late  childhood  or  early  youth,  and  is  characterized 
by  progressive  atrophy  of  the  muscles  of  tlie  shoulder,  upper  arm.  pelvis, 
thigh,  and  back,  the  forearm  and  I^s  remaining  normal.  True  or  pseudo- 
hypertrophy may  be  associated  with  the  alrophy  in  certain  groups  of  mus- 
cles, notably  in  the  deltoids,  supra-spinati  and  infra-.spinali  muscles. 

Diagnosis. — The  differenlial  diagnosis  of  progressive  muscular  dyslro- 
phies  presents  many  difficulties,  and  depends  primarily  upon  the  distribu- 
tion of  the  lesions.     In  other  respects  they  may  be  practically  ttie  same. 

The  group  differs  from  the  spinal  or  central  form,  however,  in  the  he- 
reditary character  of  the  affection,  in  the  primary  appearance  and  the  distri- 
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bulion  of  Ihe  lesions,  in  the  absence  of  fibrillary  contractions,  in  the  absenw 
or  marked  electrical  changes,  and  in  llieir  greater  frequency  in  early  life. 

The  chief  point  in  tlie  diagno5is  from  progressive  noiiral  iniisnikt 
atrophy  is  in  the  peculiar  dislribulion  of  the  atrophy  in  the  latttr  aHL-dwn 
to  the  muscles  of  the  feel  and  to  the  peroneal  group. 


Fio.  210. 


]^iP>M.-llJKT"lHihir  nil.snilin  r«™i,,,l,    ,|.„w|,u, 
[■•itliiii  BHiiiiiril  III  ruing  from  ilie  Hmr. 


Pbocnosis. — All  forms  of  the  musrulnr  dyslrophiea  are  slowly  pro- 
gressive and  are  incurable.  The  pseudo-hypertropliic  type  may  render 
the  patient  a  helpless  cripple  in  two  or  lliree  years.  Thf  olher  forms 
may  last  for  ten,  iwonly,  or  thirty  years,  but  the  palienl  is  very  susct-p- 
Uble  to  intercurrent  diseases. 

Treatment. — The  treatment  is  very  limited  and  doi-s  not  differ  from 
that  of  progressive  central  muscular  atrophy  described  on  page  1014. 

Fig.  210  illustrates  the  hypertrophy  of  Ihe  calves  which  occurs  in  the 
pseudo-hviiertropliie  form  of  progressive  muscular  atrophy.  Fig.  21] 
represents  a  child  in  the  characteristic  act  of  "  climbing  up  on  himself. " 


DIVISION    XVII. 

UNCLASSIFIED    DISEASES. 


H^EaaopHiLiA. 
Tn  fonlradistini'tifjii  li>  the  hemorrhages  of  infectious  oripin  which 
ocfiir  ill  the  early  weeks  of  life  is  tliat  class  of  hemorrhages  which  can 
be  flasseil  iiiider  Ihe  term  UiFmnphiVia. 

HEemiiptiilia  simply  meatts  a  morbid  condilioii  ohiiraelerized  by  a  ten- 
dency to  bleed  s|jiiritaneonsly  or  h-nni   iiny  insi^nilicanl  wonnd.     Indi- 
viduals who  are   liable  to  bleed  in  litis  way  are  desit-'nated  as  liaving 
a  liaiHjrrhtiffie  (fiaihans.     Tlie  disease  Is  very  uncoiunion   in   the  early 
weeks  of  life,  and  usually  occurs  at  a   laler  period  of  devclopnient.     It 
b^ins  to  he  more   freqneiil   towards  tlie  end  of  the  lirst  year,  and  is 
apparently  well  established  in  the  second  year  and  later  in  eliildliood. 
,i  does  not  have  a  self-limited  course,  as  Is  Ihe  case  with  the  oUicr  fonn 
f  hemorrhage.     II  is  not  infectious,  and  is  uii\  acronipnnicd  by  fmer. 
It  may  be  for  many  years  masked,  and  Mien  may  beifiine  laanifesl  from 
me  trivial  cause,  such  as  the  extraction  of  a  tooth.     It  is  a  dangepmis 
isease.  and  deatli  is  ver>*  lialile  lo  oicur  from  inattility  to  control   Mn; 
emorrtiage.     The  condition  is  iicri'ditary,  being  IransmittL-d  usually,  but 
ol  always,  through  the  females  lo  the  males,  but  seldom  occurring  in  the 
females,  the  pro|iorli()n  being  one  to  eleven  or  thirteen  (Osier). 

Larrabee  has  collected   33  cases  of  hitniophilia  in  the  new-born. 

cceptingas  proof  of  the  accuracy  of  tlie  diagnosis  (1)  a  distinct  history  of 

aemophilia  in  Ihe  family,  and  (2)  of  hsemophilia  in  later  life  in  infants  who 

covered  from  hemorrhages  in  the  early  days  of  life.     Twenty-two  of 

these  babies  died.     Eleven  cases  were  positive  by  both  crileria.     In  his 

series  twenty-seven  were  mates  and  sis  females. 

In   addition   to   the   hemorrhage   which   occurs   in   various   i)arls  in 

temophilia  Konig  describes  a  condition  of  the  Joints  which  for  a  long 

lime  was   supposc-d  to  be  of  gouly  origin.     This  alTeclion  of  the  Joinis 

like  other  hemophilic  hemorrhages,  occurs  most  commonly  in  boys  and 

young  men.     The  onsel  of  the  attack  is  sudden,  and  nfli-n  without  any 

islory  of  trauma.     The  elTuaion  into  the  joint  is  found  to  be  of  pure 

lood,  and  the  qiianlily  may  be  large.     This  elTusion  may   be   entirely 

absorbed  spontaneously,  or  may  occur  later  in  tlie  same  joint  or  elsc- 

vm 
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where.  Shaw  reporis  a  case  in  which  the  recurring  effusion  info  and 
about  the  joints  was  regularly  preceded  by  a  definile  prodromal  dis- 
comfort in  tlie  joint.  Alter  repeated  allacks,  chronic  joint  changes  may 
ensue.  There  is  no  tendency  to  suppuration.  The  effusion  sometime 
occurs  about,  rather  than  in  the  joint.  The  disease  is  liable  (o  be  mis- 
taken for,  and  is  to  be  difTcrenlialed  from,  t;uiior  albiis  and  tuben-u- 
losis.  Careful  atlenlion  to  personal  and  family  history  is  (ho  only  safe- 
guard in  making  a  diagnosis  of  (his  disease,  although  we  should  alwavs 
bear  in  mind  the  possibility  of  ils  presence  in  case  of  a  suddfn  onset 
of  the  affection  of  a  joint  in  a  young  male  and  without  history  of  severe 
traumatism. 

Tbkatment. — Thi-re  is  no  treatment  which  has  been  found  successful 
in  these  cases  beyond  the  aclive  loral  emploj-ment  of  styptics  and  com- 
pression.    Gelalin  and  suprarenal  exIraiL  should  be  tried  (pa^e  308). 


PtmPURA. 

Purpura  is  a  term  applied  to  certain  conditions  in  which  there  are 
hemorrhages  into  the  skin  or  mucous  membranes.  These  hemorrhagea 
may  be  of  various  siy.es.  When  small,  they  are  called  pelcchiie;  when 
lai^er,  they  are  called  ecchymoses.  There  is  no  proof  that  purpura  is  a 
disease  of  the  blood.  Its  etiologj'  is  very  obscure,  and  although  this  con- 
dition hits  been  divided  into  various  forms,  such  as  puqjura  simplex  and 
purpura  hemorrhagica,  it  is  doubtful  whether  these  are  not  ail  microbic  in 
tlieir  origin  and  simply  represent  different  degrees  of  infection. 

in  the  more  simple  tonus  of  purpura  the  hemorrhages  are  only  in  the 
skin,  while  in  the  more  severe  alTertimi  the  nmcous  membranes  of  tlie 
mouth  and  gaslro-enteric  tract  are  usually  involved. 

Not  only  does  purpura  occur  in  what  may  be  called  priniarj-  forms, 
but  this  purpuric  condition  may  also  be  secondary  to  a  number  of  dis- 
eases, especially  those  of  an  exhausting  nature.  Thus,  we  have  seen  it  in 
the  more  severe  and  later  stages  of  infantile  alrophy,  in  which  Ihe  hem- 
orrhages may  cover  almost  the  entire  front  of  the  body.  It  may  also  he 
a  symptom  in  the  more  severe  cases  of  measles,  scarlet  fever,  varicolla, 
variola,  diphtheria,  and  in  the  course  of  a  prolonged  rheumalic  attack. 

In  Hn  iDfoiit  who  died  or  inFaiitiie  titmphy  at  the  tnTaiils'  tlri.ipila]  the  skin  of  the 

exlremilies  sh-awii  nmri'Tiiua  erchymoses  of  viirious  shes  ami  i>(  a  riark  rerl  anij  pur- 
ple color.  On  the  thorax  on  buUi  sides  above  Ihe  nipples  were  Iwo  iatje  ecchymoses. 
and  Ihere  were  smaller  ecchymoses  nil  over  Ihe  rest  of  Ihe  iTuok.  On  posl-mnrleiii 
exRminalion  nothing;  abnormal  won  found  except  a  slidiht  nlelecL-LBla  of  the  lowtrr  lob«« 
of  bolh  lungs,  wilb  pleuritic  adheainna  at  the  base  of  the  righl  liini;  and  slight  granular 
degeneration  of  the  heart,  liver,  and  kidneys,  with  hyperplasia  of  the  ineaenlerle  lymph- 
nodes. 

Purpura  Simplex. — In  the  simple  forms  of  purpura  Ihe  disease  in 
children  is  often  mild,  and  is  accompanied  hy  a  loss  of  appetite,  slight 
iUifemia,  a  sliglil  d^ree  of  fever,  and  the  appearance  of  petectitie  in  va- 
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rioiis  parts  of  the  skin.  The  prognosis  is  good,  and  the  duration  of  tliese 
attacks  is  usually  from  one  to  two  weeks.  They  are  at  limes  associated 
with  pains  located  in  various  places. 

Purpura  Bheumatica. — The  form  which  has  been  called  purpura 
rheunialica  {pfUosU  rheiimaiica ;  Si-hiinkin's  discatic)  probably  has  no  con- 
nection with  rhouniatic  fever  beyond  the  possibility  of  their  both  being  mi- 
erobic,  and  it  merely  simulates  rheunialic  arthril  is  from  the  faclllial  it  affecls 
the  joints.  The  diagnosis  is  made  by  the  characteristic  association  of  mul- 
tiple arthritis  with  purpura  and  urticaria. 

Henoch's  Purpura. — Closely  simulating  and  probably  representing 
purpura  rheumalic:a.  except  that  the  gastro-eiiteric  syiiiptoius  are  more 
prominent,  is  a  form  which  has  been  called  Henoch's  purpura.  It  occurs 
especially  in  children  between  the  ages  of  three  and  nine  years.  Its  direct 
cause  is  not  known,  although  it  usually  occurs  among  children  who  have 
had  bad  hygienic  surroundings  and  have  been  ill  cared  for. 

Symmom-s. — The  symptoms  are  more  or  less  malaise,  and  pains  not 
especially  localized,  but  chiefly  occurring  in  the  extremities  and  back, 
sometimes  accompanied  by  slight  cedema  of  the  part  affected.  These 
early  symptoms  of  pain  occur  in  one  or  more  joints,  usually  on  the  outer 
sides,  and  sometimes  there  are  swelling  and  redness  simulating  rheumatic 
fever.  In  this  stage  there  may  bo  a  sudden  rise  of  temperature. 
Accompanying  these  symptoms  there  may  be  a  few  purpuric  spots,  but, 
as  a  rule,  there  is  a  period  of  several  days  between  Ihe  appearance  of  the 
pains  ill  Ihe  joints  and  the  purpuric  appearances  on  the  skin.  The  pur- 
puric spots  may  coalesce,  and  thus  form  ecchyinoses  of  various  sizes 
and  colors.  They  are  very  apt  to  begin  on  Itie  lower  leg  and  spread  up 
to  the  thighs,  genilals,  and  body.  Somewhal  later  intestinal  symptoms 
develop.  While  the  pnrjiura  is  spR'ading  there  is  severe  colic,  and  the 
pain  is  very  intractable  to  treatment.  The  a])domen  is  retracted  and 
tender.  There  is  obstinate  vomiting.  The  pulse  is  weak,  and  tlie  face 
has  an  anxious  expression.  There  is  more  or  less  diarrh(ea,  which  usually 
occurs  at  the  end  of  an  attack  of  colic.  The  colic  and  vomiting  some- 
times last  for  one  or  two  days.  There  may  be  a  Hltle  blood  in  Ihe  vomitus 
and  in  tlie  iTiovements.  The  vomiting  then  diminishes,  the  colic  ceases, 
and  later  the  diarrhnea  slops,  the  pain  in  the  joints  passes  away,  the  pur- 
puric spots  gradually  fade  and  disappear,  and  the  child,  allhough  let!  in  an 
exhausted  condition,  is  othenviso  well. 

There  are  very  apt  to  be  relapses,  which  may  appear  within  a  few 
days  or  not  for  several  weeks. 

These  are  the  symptoms  of  a  typical  case;  but  there  are  many  varia- 
tions. As  a  rule,  the  younger  the  child  the  more  typical  is  Ihe  case. 
Sometimes  the  purpuric  spots  closely  simulate  urticaria.  They  may  occur, 
although  rarely,  in  the  mouth.  They  sometinn-s  simulate  Ihe  lesions  of 
erjthema  nodosum.  The  attacks  of  colic  have  a  paroxysmal  character. 
There  miiy  be  swelling  of  the  joints. 
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The  disease  is  rarely  fatal  unless  it  is  complicated  by  some  suehfrl 
ease  as  nophritis  or  endocardilis.    The  treatment  is  purely  symptomatic 

Purpura  Hsmorrhaffica. — The  most  severe  form  of  purpura  wtidi ' 
occurs  is  that  whicli  is  called  purpura  htemoirhagica  (^morbut  tnaaikm 
if'erthofi).  The  hi'iiiorrhagt's  in  this  form  are  from  the  mucous  mem- 
branes as  well  as  into  the  skin.  The  disease  begins  with  debility.  Afe« 
days  later  purpuric  spots  appear  on  the  skin,  and  subsequently  hema- 
turia and  hiEuioptysis  occur,  from  which  excessive  ansemia  may  result 
There  is  usually  sli;jlii  fever.  When  recover^'  takes  place  it  is  gradual, 
usually  occupyiiij,'  two  or  three  weeks. 

The  prof/noHiK  is  unfavorable  in  early  life,  as  death  may  take  place  from 
the  exhaustion  following  loss  of  blood  or  from  hemorrhage  into  the  brain. 
The  diaijmutiK  of  pur])ura  hiEmorrhafcaca  is  to  be  made  from  scorbutus  by 
the  general  history  of  the  case,  and  by  the  absence,  if  teeth  are  present, 
of  stomatitis  ulcerosa. 

Purpura  Fulminans. — A  very  malitmant  purpura  ha^morrhasica  niav 
occur,  Sfinictinies  proving  fatal  within  twenty-four  hours.  This  form  of 
purpura  is  usually  spoken  of  as  purjtura  fuhninaits.  It  is  most  commonly 
met  with  in  infaTits  anil  in  very  young  children,  and  is  characterized  by 
cutaneous  hi'morrliajfis  whi<h  develop  with  great  rapidity,  death  some- 
times taking  place  bilori'  there  has  been  any  hemorrhage  from  the  mu- 
cous membranes.  Wo  have  met  with  reports  of  only  seven  or  eiriit 
cases  of  the  malignant  form  of  purpura. 

The  following  case  represents  this  severe  form  of  purpura  : 

An  irifanf,  suvi'n  monllis  old,  had  .ilivays  been  perfectly  well,  and  was  b^iiut 
niirsi.'d  liy  lis  incitlier,  who  was  a  liejllhj,  strong  woman,  and  had  a  number  of  other 
healtlij'  ciiiUlreii.  Tlio  falli'T  was  also  a  remarkably  strong  and  well  man.  This 
infant,  witlioul  noliceablL'  previous  symptoms,  suddenly  developed  a  severe  form  of 
purpurii.  Lfirgn  ecdivraosps  appeared  upon  the  h^ttoek^^  and  on  ttie  trunk  and  the 
infant  ra[iidly  faili'd  in  strenplh,  and  died  in  twenty-four  hours.  There  was  no 
hemorrhage  from  the  niueous  nn^mbr.ines. 

STATUS  LYMPHATICtJS    (Lymphatlsm) . 

Lyniphalisni  is  a  term  which  lias  been  given  to  a  condition  which 
occurs  chiefly  in  childliood,  anfl  is  tharaclerized  by  a  hyperplastic  condi- 
tion of  the  hinpli-tissues  and  lymphoid  bone-marrow  throughout  the 
body. 

The  term  sfatus  lymphaticus  is  applied  to  a  condition  of  lymphatism  in 
which  the  thymus  gland  is  greatly  enlarged  and  clinically  is  associated 
with  convulsions,  asphyxia,  and  often  with  sudden  death. 

Eteolocv. — Tlie  cause  of  tliis  condition  is  not  known.  It  has  been 
found  in  connection  with  rhachitis  and  hypoplasia  of  the  heart  and  aorta. 
Unhygienic  surroundings  tend  especially  to  production  of  the  disease,  and 
heredity  seems  to  be  a  factor  in  the  etiology.  It  occurs  usually  in  the 
latter  half  of  the  first  year,    The  theory  that  the  symptoms  are  caused  by 
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pressure  docs  not  explain  all  cases,  although  pressure  is  undoubtedly  a 
ictor,  Lsperially  in  the  production  of  dyspna'a  and  asphyxia. 

Pathological  Anatomy. — The  lymphatic  tissues  are  generally  hyper- 
plastic, but  the  proliferation  is  especially  marked  in  the  pharjngeal, 
thoracic,  and  abdominal  groups  of  lymph-nodes.  The  eniai^ement  of 
the  spleen  is  moderate  and  its  tissues  are  soft  and  hypenBmic.  The 
thymus  is  large  and  may  be  ten  centinielres  in  length,  and  as  much  as 
eight  times  iU  usual  first  weight  of  7.7  grammes.  Hypoplasia  of  the  bone- 
marrow,  heart,  aorta,  and  Ihjroid  gland  is  present, 

I      SiMiTOMs. — The  symptoms  of  stains  lymphalicus  are  those  which  may 
occur  in  any  case  of  lowered  vitality,  hut  dislinct  clinical  features  do  not 
.exist. 

The  only  evidence  of  the  disease  may  be  sudden  death  occurring  in 
'apparently  heallhy  infants. or  after  some  minor  operation,  or  in  the  course 

tof  diseases  in  which  a  sudden  fatal  ending  would  be  extremely  unusual. 
In  other  cases  the  symptoms  may  be  ushered  in  with  convulsions,  cyanosis 
and  fever,  and  progress  rapidly  to  a  fatal  termination.  Again,  asphyxia 
may  be  the  only  syniptonj,  occurring  in  repeated  attacks  and  generally 
terminating  in  deatli. 

■       Du(iNos[s. — The  diagnosis  is  not  easily  made.     It  depends  upon  the 
recognition  of  the  general  lymphatic  enlargement  and  the  exclusion  of 
other  causes,  such  as  tuberculosis  and  leukemia  and  the  occurrence  of 
symptoms  described. 

'itoGNosii. — The  vitality  of  the  child  is  distinctly  lowered  in  the  con- 
>n  of  lympbalism  and  it  is  especially  susceptible  to  the  toxic  actions 
the  acute  infectious  diseases.  At  the  same  time  Ihere  is  a  tendency  to 
3W  the  condition  as  puberty  approaches,  so  that  wilh  careful 
lageniunl  the  prognosis  may  become  favorable.  The  prognosis  in 
tus  lymphaticuB  is  very  grave. 

TiiEATME\T. — The  treatmeiil  is  essentially  symptomatic,  and  consists 

chiefty  in  liie  regulalion  of  the  food  and  liygiene  of  the  child.     Intut}atioii 

^fen  the  attacks  of  cyanosis  is  unavailing.    Stitching  tlie  thymus  to  the 

sternum  to  relieve  pressure  has  not  ^ven  more  than  temporary  relief  in 

I  the  majority  of  cases. 
MYALGIA. 
Myalgia  is  an  aflfection  characterized   by  pain  and  stiffness  in  certain 
^oups  o(  muscles.     It  may  be  acute  or  chronic. 
Etiology. — The  disease  is  usually  seen  in  children  between  the  ages 
of  five  and  fifteen,  and  generally  follows  exposure  to  cold  or  dampness 
and  111  biid  hygienic  surroundings.    II  has  been  held  by  Leube,  Peltessohn, 
^knd  olhiTs  In  be  due  to  infectious  micro-organisms,  but  there  is  as  yet  no 
^nroof  of  Ihis. 

^1  Syhitohs. — Fain  on  movement  and  tenderness  and  slilTness  of  certain 
^■nuscles  are  the  typical  symptoms.  Fever  is  rarely  present.  The  pain  is 
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at  tiiiips  quite  severe,  slight  movements  of  the  muscles  bringing  on  si 
exacerbations.  Certain  names  have  been  given  according  to  the  group  oi 
muscles  afFeclfd,  such  as  rt-i'ricotii/nUt,  or  acute  torUi'iMw,  vvIkti  Uje  pnxea 
is  located  in  ttie  muscles  of  the  neck ;  pleurodynia  when  in  Itie  intercosla 
muscles ;  lumbago  when  in  the  lumbar  muscles ;  cepkalodyTiia  when  a 
the  muscles  of  the  head ;  Mnipulodi/nia  and  onwdynia  when  in  the  mui 
cIOB  of  llie  stjoulder. 

The  disease  may  be  acute  or  chronic,  the  acute  cases  recoverini?  ii 
a  few  days.  Tin-  chronic  lasi-s  may  persist  for  woeks,  often  leading  I 
incn'asc  in  the  coimective  tissue,  producing  muscular  stitltiess  ami  mm 
tract  ures. 

UiAtisosjs. — The  dijigiiosls  is  to  be  made  from  |ili>urisy  by  the  ubsenn 
of  physical  signs  and  by  the  pain  and  muscular  lendcriiess.  It  js  disfin 
guislied  also  from  neuritis,  in  which  the  tenderness  ia  along  the  course  o 
the  nerves  and  in  which  massage  is  not  efficient. 

Thkatmunt, — Drugs  are  of  less  use  than  hot  air  and  massaj^e.  Hwa 
may  be  applied  by  means  of  a  hoi  llat-iron  rubbed  on  lliu  allci-ted  par 
protected  by  a  piece  of  thick  tlaimel.  Massage  is  especially  lo  be  reconi' 
mended.  Electricity  is  of  service  in  chronic  cases.  Phenacetine  and  the 
salicylates  ai-e  the  drugs  which  are  indicated;  they  should  be  used  uith 
caution  if  they  seem  to  benefit  the  especial  case,  and  should  not  be  em 
ployed  as  a  routine  treatment.     The  liUiia  waters  should  be  given    freely. 

The  following  case  is  illustrative  of  acute  torticollis  dependent  upon 
acute  rheumatic  fever ; 

The  lioy  WHS  five  yvan  old.     Since  lie  wns  llin-u  years  olil   lie  linti  Ixwii   siilijerl 

to  alticka  iif  tDflic'illis.  apparently  of  rli>-uninlif  orijiin.  He  wiia  lirnii^'lil  iiilo  llu-  liiis- 
pital  ill  oiip  of  lliese  nlliidts.  His  tenipcnilure  was  somewhat  ruiSL'd,  nnti  lie  hiiil  n 
stiglil  loss  of  iiiipctitir,  but  (ilhenvise  was  perrpclly  well,  and  did  nol  sudir  any  [mjh 
ext'.'pt  when  Lis  iii-ck  wus  louchi-'i.  Thy  head  w.i*  drawn  rigidly  bmk.  Tlipsc 
paroxysiiini  iill.icLs  iii?UHlly  Listed  two  nr  three  iliiy^,  when  tli'^y  piiased  olT  as  sud- 
denly as  lli'.'y  iMMie.     The  liisl  nHai'l:  whitli  hi:  liiid  was  one  year  liefore. 

On  llie  rulliitvingdjy  the  stilTne^s  nnd  llie  puin  in  the  Q«rk  passed  otT,  an<l  (lie  heiul 
resumi'd  iU  normal  posili'jn.  Varinus  dnn^a  had  heen  given  in  these  iilliirks,  Injl  iimie 
with  nny  I'speciid  lieiielit  except  salicylate  of  •indium,  whk'h  t^eemed  In  I'linlrnl  the  pitiii. 

Wu  have  iil^n  Imd  under  (jur  Ciire  a  tittle  buy,  ahout  Tour  years  ot  iigr,  who  was 
itlliii'ked  with  Fever,  piiin  in  the  region  of  Ihn  opine,  nnd  spasm  along  the  eiilii-e  Un/lh 
orth<i  spinal  cnluinn.  There  was  no  pain  or  lenderncBs  anywhere  except  hvit  tin-  verti-- 
bra]  column,  nnd  these  symplonis  wei"  nut  au  marked  in  Ibe  cervicvil  n'gioii  ns  Inwr 
down.  Thi;  child  hiid  no  mi'ulal  dislurhaiiee,  hut  for  a  numlier  uf  Jays  was  in  a  con* 
dition  of  cunliiiued  opistliotonoa  from  llie  hip«i  upward,  so  that  lie  had  tii  Ih-  kejrt  iu  u 
reclining  chair  will'  pillows  under  his  iirdied  Imclc.  The  normal  fiiiKtiiins  of  (he 
hloddpr  nnd  intestine  were  niil  iiitprfered  with.  Tlie  pulse  was  rapid,  the  Icinin'riiliiri' 
was  modenlely  niisi'd,  aiirl  (he  respiriiliona  were  iiurnial.  The  appetite  whb  lessened. 
He  remained  in  this  coiidilioii  t'nr  aluiut  a  wei'k.  when  the  spiisni  'if  l)ii'  tiiii'k  tx-Kiiii  tit 
disappear.  The  inii^eli-^  relaxed  f'lr  ti  sli'irt  lime  and  then  slilTened  ainun.  Kiiially 
complete  reliixaliiin  luuk  place,  uiid  tlie  child  recovered  entirely,  The  iilUek  was  ucuti- 
in  itH  uTiMt,  and  did  imt  follow  nny  injury.  The  trealmenl  was  bromide  of  jmUs^ium, 
0.3  grnmme  {5  grains)  three  or  four  times  in  the  twenty-four  hours. 
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Acute  tliciioiiKic  l..rllriillt».  .  Filth  <lay  iif  Kltni't. 

IATROPmO  AND  HYPERTROPHIC  DISEASES  OP  THE  JOINTa 
AlUiough  a  large  amount  of  work  has  bucn  ami  is  being  ilurie  in  con- 
nection  willi  diseases  ol'  Uie  joints  In  cliildren,  the  wliole  sulij'ecl  is  still 
in  tlic  process  of  rt-fonslruclion  so  far  as  fliolof,^  and  cJiissififiiliiiii  is 
»toncenjed.  As  in  otlior  diseases,  sucli  as  ofllif  nioulli  and  of  llic  gaslrn- 
onteric  tract,  various  names  have  so  long  been  used  to  represent  llie  same 
disease,  and  various  diseases  liave  so  often  appeared  iiniipr  the  some 
»nanie,  that  much  confusion  has  necessarily  resulted,  and  the  work  of 
excellent  investigators  has  thus  been  often  invalidated. 
It  would  be  belter  to  discord  all  the  nnmeanni^'  names  were  it  not 
that  Uicj-  are  so  generally  used  that  they  must  still  be  recognized  as 
having  a  place  in  nomenclature,  at  the  same  time  we  can  explain  wherein 
tliey  arc  lacking  and  substitute  for  titem  snch  provisional  names  as  express 

kour  present  knowledge  of  the  Btibjecl.  In  lliis  sense  we  should  look  upon 
as  misleading,  in  connection  with  joint  afl'cclions  in  children,  such  head- 
ings as  rheumatoid  disease.  Still's  disease,  arthritis  deformans,  arllirilis 
of  infants,  and  a  number  of  others.  We  should  also  be  careful  to  under- 
stand that  the  term  infections  arthritis  should  be  used  as  representing 
julte  a  lar^fc  class  of  infections  of  the  joints  and  not  any  one  specific 
infection. 
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The  question  whicli  has  arisen,  and  wliich  is  sliil  not  aiisol utcl)'  set- 
tled, is,  whether  a  certain  class  of  cases,  in  which  the  symptoms  arc  tliose 
of  a  slowly,  developing,  progressive  disease  affecling  the  joints  or  Uieir 
iuiniediate  neigliborliood,  represents  a  number  of  types  of  Iho  same  disease 
sometimes  called  by  such  names  as  rheuniatoid  and  arthritis  deforniaiis, 
or  whether  this  class  represents  separate  diseases.     Our  knowledge  of  the 
etiology  of  lliese  cases  is  practically  nil.     The  post-morlem  findings  in  all 
these  chronic  types  have  necessarily  been  misleading  and  unsatisfaelorT.^, 
as  in  most  rases  it  is  only  the  terminal  pathologic  process  which  can  be 
studied,  and  these  terminal  processes  might  well  simulate  each  olher, 
although  dilforing  markedly  in  (heir  early  lesions. 

A  careful  study  of  Ihe  symptoms  and  physical  condition  of  the  parts 
affected,  combined  with  the  evidence  of  X-rays  from  the  beginning  and 
following  the  progress  of  Ihe  especial  case,  has  given  the  most  valuable 
information  regarding  these  conditions  and  leads  us  to  believe  that  we  are 
dealing  with  different  processes  rather  than  with  different  phases  of  Ihe 
same  process. 

Although  this  class  of  cases  is  at  limes  met  with  in  children,  it  is 
extremely  rare  and  should  be  studied  from  works  devoted  to  adults,  and 
to  orlhopsedirs  ralher  (han  to  pediatrics;  it  will,  therefore,  be  dealt  with 
briefly  and  with  intenlion  of  showing  how  ihe  Ireatment  differs  in  Ihe  two 
chief  lypes.  In  this  connection  it  is  well  to  state,  merely  because  the 
necessity  of  a  differenlial  diagnosis  may  possibly  arise,  that  chronic  </fiiU 
may  occur  in  childhood  ;  also  thai  what  has  been  called  so  universally  vUIoiim 
aiihrUis  is  in  children  a  secondary  condition  and  it  need  not  be  con- 
sidered. The  remaining  types  of  slow,  progressive  deformities  of  (he 
joints  have  been  extensively  sludied  in  England  and  in  America  with  Hie 
result  lliat  practically  Ihey  are  narrowed  down  lo  the  two  chief  types 
referred  to  above.  The  evidence  Is  in  fiivor  of  their  being  two  diseases 
rather  than  two  types  of  tlie  same  disease.  Wliatever  names  may  be 
used  in  the  future,  the  condition  in  one  case  is  essentially  one  of  atrophy 
and  in  the  other  of  hijpei-lrophij.  The  atrophic  cases  have  been  desig- 
nated by  such  names  as  i-hrumutoid  ifi«i-aee  and  arthritis  Jrfurmane. 

The  cause  of  the  disease  is  unknown  ;  it  ha.«  been  su^esled  thai  it  is 
of  a  trophic  nalure.  All  llif  joints  may  be  affected  slowly  aTid  progres- 
sively, but  the  fingers  are  usually  affected  early.  There  is  swelling  of  the 
sofl  tissues  about  the  joiiils,  due  lo  synovial  fluid,  with  subsequent 
atrophy  of  llje  bony  and  cartilaginous  parts  of  Ihe  joinl.  The  diagnosis 
is  made  chiefly  by  means  of  the  X-ray.  The  treahiienl  is  essentially  lo 
increase  the  metabolism  by  massage,  fresh  air,  good  food,  and  tonics. 
When  this  can  be  done  the  disease  is  often  arrested  and  its  severity  niili- 
gated,  but  it  usually  goes  on  for  years.  We  have  had  under  our  care  a 
girl  of  eleven  years  wilh  Ihis  atrophic  form  of  disease. 

The  hypertrophic  cases  are  those  which  have  usually  been  designated 
by  such  names  as  (MUm-artkritia,  chronio  ritaimatie  arthrUi^,  and  ftrihrttit 
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d^ormana.  The  cause  is  unknown.  It  may  be  a  local  or  general  process 
characterized  by  swelling  of  Ihe  joints,  with  hypertrophic  changes  In  the 
bones  and  cartilages  of  the  joint. 

Heberden's  nodes,  to  be  dislinguished  from  the  freely  moving  urate  of 
soda  deposits  of  gout,  may  occur  in  llie  llnger-joiiita. 

Atrophy  of  the  surrounding  soft  tissue  as  an  end  result  of  ankylosis 
of  the  joint  may  occur.  The  diagnosis  is  made  chiefly  by  the  X-ray. 
The  treatment  is  fixalion  in  Ihe  active  stage  and,  later,  orthopjedic, 

INFBCnOUS  AETHItmS. 

The  great  majority  of  cases  in  \\  hiuh  llie  joints  are  affected  in  cluldren 
IB  now  known  to  arise  from  infection.  This  infection  is  due  to  the  pres- 
ence in  the  body  of  one  of  the  specific  organisms,  or  group  of  organisms, 
and  tiie  affection  of  the  joints  in  most  cases  occurs  in  the  course  of  the 
general  specific  disease.  Tlie  primary  focus  of  infection  may  be  in  any 
part  of  tlie  body,  as  the  tonsil  or  the  ear.  The  arthritis  may  he  due  to 
the  presence  of  the  specific  organism  in  the  joints  or  to  the  actions  of  its 
toxins  alone.  In  the  former  case  the  local  process  is  more  severe.  It  is 
thus  seen  that  under  Ihe  general  term  infectious  arthritis  should  be  in- 
cluded a  very  lai^e  number  of  diseases. 

The  character  of  the  joint  lesions  depends  upon  the  special  organism 
present,  and  while  in  certain  instances,  such  as  infection  from  uie  tubercle 
bacillus  and  m  syphilis,  tlie  anatomical  conditions  can  ollen  be  recognized, 
yet  in  most  cases  Ihe  diagnosis  is  made  by  the  occurrence  of  the  arthritis 
in  the  course  of  one  of  the  specific  infections,  such  as  rheumatic  fever, 
gonorrhcea,  scarlet  fever  and  typhoid  fever.  The  diagnosis,  symptoma- 
tology, and  trealmenl  of  these  cases  of  joinl  affections  iias  been  described 
imder  the  especial  diseases  in  which  they  occiu", 

Infcclious  arlhrilis  may  be  the  result  of  any  of  the  infections  or  pus  pro- 
ducing organisms.  The  severity  of  the  altacJt  depends  not  only  upon  the 
special  organism,  but  upon  its  virulence,  whether  it  is  actually  present  in  the 
joiul,  ajid  upon  the  Idiosyncrasy  of  the  individual  cliild.  Such  organisms  ss 
Ihe  pneumoeoccus,  streptococcus,  staphylococcus,  in  lluenxa  bacillus,  bacillus 
dysenteria;,  and  many  others,  such  as  those  connected  with  erysipelas, 
glanders,  and  cerebro-spinat  meningitis,  may  produce  an  arlhrilis.  We 
have  not  as  yet,  in  quite  a  large  number  of  cases,  determined  Ihe  especial 
pathology  and  symptoms  belonging  to  the  specific  infecting  organism. 

II  is  this  group  of  cases  in  which  Slill  has  done  such  excellent  pioneer 
work  and  his  description  of  tlie  symptom  complex  representing  them  is 
of  mudi  value.  We  should,  however,  recognize  that  there  is  no  such 
disease  as  "Still's  disease,"  but  that  a  number  of  infections  probably  pro- 
duce the  group  of  symptoms  which  has  been  called  by  his  name  but 
which  should  properly  be  referred  to  as  infectious  arlhrilis.  Looking  al 
the  subject  from  this  point  of  view  it  is  easily  underslood  that  all  of  the 
symptoms  described  by  Still  need  not  be  especially  marked  in  every  case 
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iiiiil  iliircrciit  syiii|itoms  of  infection  may  arise  in  certain  cases  accoifcl 
In  I  lie  luifiirc  of  till'  infLftion  or  its  virulence.  So  IhatnolixedsxTuiAfi:-! 
t(i|iif;_v  will  ciivcr  all  ruses.  Tlie  spleen  is  more  apt  to  be  enlaTpfiU 
(liiliinii  llian  in  adults  owing  probably  to  its  greater  reaction  to  toisni:  I 
ill  rally  lifr.  Tin'  syinploms  are  those  of  infection  and  mav  begin  aiul-;. ' 
Hilli  IcviT  Jiml  rliills  or  insidiously  with  stiffness  and  gradual  enlaiv^md: ' 
i>r  tin-  i<iiiils  wlii.li  assume  an  elastic  fusiform  shape  but  ttilhout  boi' 
I'liiiri^i'. 

Still's  disrn|)liuii  iif  tile  various  phases  of  this  group  of  infection; ii 
I  liilili'i'ii  ( (iviis  Ilif  (■rimiid  as  well  us  can  be  done  until  we  have  a  mt^-s 
(ir,.ii>,>  kiiMwI.ilj;.'  (if  tin;  characteristic  manifestations  of  the  indiviiiai 
iiirritiii^r  iiiv;iriisrii. 

II  i-i  as  liiltiiws  : 

Till'  ji'jiil-  iMili-'sl  iiiT.-clfil  ore  fhose  of  Ihe  hands,  wrists  and  cervical  spine.  Uk 
.iiiLli-.,  r!l.uM-,  liiij:.>M  iiiiil  olliiTi'iiiila  bring  subsequently  involved.  Ttie  afTerti-.ntl 
Mil.  JMiiil-  i<  •.sMitii.lni'^il.  Till-  I'niiirgeineiit  icwtsand  feels  niore  like  afenfrallhia- 
i-rmiL'  ••{  III.'  (J— IMS  iiniiiiKl  llii-  Imni'S  lliiin  a  hony  vniargcnient,  and  is  corTvspi>oi)in;:< 

'  iiii>itll i  lii-ilniiiL  Hitliiiiit  tinny  irregularity.     Tliere  is  no  osU>opliylic  growth  fwn 

jilli  V  >i  .11  ■.  Till  n'  N  iii\.r  liiiiiy  >.Tiilirin.  Thfre  ia  no  teTulemess  or  redness  exivpl  in 
iriy  mull-  r.i-.i  -.  I'.iiii  i-  ;ili-^iTit  its  ii  ruli',  ('xpfpt  OR  motion,  wheit  it  mav  be  pros-nL 
Till  [■■'  i-  ;il".i>-.  liiinl.iliotL  iif  niiitiini.  There  is  no  tendency  lo  suppuration  or  U'Iit 
i.ii.li\li.-i-.  'I'll''  iini-.l.s  uliiili  Timvi!  the  diseased  jiiinta  show  early  and  TOAtM 
H.ilini;  Hilli'iiil  ili.(iii.'i'  ill  III''  i-li'ciri'iil  reui'lions.  The  most  distinctive  Teiilure  is  tlit 
iiil,iii;.'iiiiiil  "I'  ill''  i:l.iiiils,  ivliiili  in  p'liiTiil  but  alTt'cIs  primarily  and  chiefly  thos* 
nl.ili'il  til  llii- 11  IT-''' I II I  joiiils.  Till-  kI'IuiIs  ;"■'■  separale,  hard,  not  lender,  and  show  no 
1.  int. 11.  y  I'l  I'M'.ik  i\<-\\  II.  Tlii'ir  ?i^''  villi. 's  wilh  the  aruleness  of  ||ie  syniptonis  in  the 
j'.iiii  .  l-!ii!.u;'.iiii'iil  'if  Mil'  ^|lll'l■ll  is  ii!iiii>st  always  present,  the  amount  of  en  large  meat 
v.imii;'  iliiiilli  imIIj  (ImI  <i|'  llio  [;!,iiiils  aii<l  the  aeuteness  of  the  joint  svmptonis. 
'I'li.'u'  I-  ;'iii.i,ilh  11  iihiiIi'imIi-  iliiiiiiHitiiiii  in  the  number  of  red  corpuscles  oflen 
-.1  ..li.iliil  iMlli  ^1  ili'-|ii'i>|ini'1iiiiiii(i'  diminution  in  Ihe  nniouiit  of  hienio^lolijn  The 
y\  ir\i.i|  .iM.i,  K-  .11''  lull  ii-ii.illy  assiii'i^ilinl  ivilh  any  clinically  demonstrable  exacerbation 
•  •(  fill'  jiiiiil   liDiilili'.     Till'  iiiiin'  slimvfl  iiiithiut;  important.     Slight   exophllia linos  is 

-IT liiiiis    |i|i'.iiil.      'I'lii'    hi. lit  fj|i'nv3   no   evidence   of  valvular    disease,     althdueh 

iulliiiiiil   [.I'lii  Miiliuiii  h.i^  I n   fiiiiuil  several  times  al  autopsy.      The  course  idsloir 

liii|iiMiiiii''iil  iii.ilii'  Like  ]il.i>e  fur  a  time  nmhT  Irealment  or  spontaneously.  The 
ili-i'.i-i'  MPi.ii  piMiiMsMs  !i>.Miii,  liiiivi'Vi'r,  until  u  condition  of  general  joint  disease  is 
ii  .iilii'ii  «liii  li  M'iKis  hi  )m'  |ii'iiii:ini'n(Iy  slaliiuiary.     II  is  not  fatal,  the  feiv  recorded 

lieiitlis   hatiii);  I II   line  In  r'iiii]ilicalii)ns.     Pathologically,    Ihe  joints   stiutv   marked 

iliirki-niiiir  "f  Hie  iMpsiile  ;itLi|  of  llie  ciiiLiu-Hive  lis>i-ji's  just  outside  it.  Tliere  is  also 
t)iii'k''iiiu^-  ami  v;i-<  iilai'i/.,iliiin  iif  Ihe  i^yiiovial  inciniirane.  Fibrous  adhesions  are 
^<iiiietim''s  piesi'iil.  Tin'  e.iitila^es  may  show  pilling  at  their  margins  from  the 
|iri'--iiii'  iif  liiil,.  jiii.i'i'.;s''-i  i>f  till'  lliii'liened  synovial  membrane,  but  are  otherwise 
licahliv 


TliL-  X-ray  is  of  f,'ri.'at  importance  in  the  dilTerenlial  diagnosis. 

TnEAT.ME\T. — Tlio  stTuni  trcaluicnt  lias  not  yet  been  sufTicienUv 
suiccssful  to  be  rcconuii ended  at  jiresenl.  Tlie  treatment  of  each  case 
must  be  syniptoniutic  and  directed  in  the  bc{,'itminj  to  the  acute  symp- 
toms.    It  is  well  to  bear  in  mind  that  the  salicvlales  are  not  indicated  anri 


UNCLASSIFIED    DISEASES. 


1031 


may  do  harm  hy  Ihfir  depressing  elTecls.     The  laler  treatment  is  to  iiuild 
up  ttie  general  healtli  witli  fresh  iiir.  good  food,  and  Ionics. 

EPIPHYSBAI,   HYPER-rnvrTA    (Growing  Pains). 
During  the  period  of  middle  elJJdhood  ehildreii  at  times  roniplain  of 
pains  iti  their  lirnhs,  especially  the  legs.     In  some  cases  tliese  pains  are 
jrobably  closely  associated  with  muscular  rheumatism,  since  Ihey  may 
llso  occur  in  the  joints. 

These  indefinite  pains  are  usually  spoken  of  as  "' growiiig  paitm"  but 
'should  be  distinguislu'd  from  rheumatism  by  their  slight  and  evanescent 
character  and  by  llieir  lasting  perhaps  only  for  a  few  minutes  or  liours. 
They  are  supposed  to  be  induced  by  fatigue  and  to  be  in  some  way  con- 
'nected  with  hypertemia  of  the  epiphyses  in  the  process  of  their  devclop- 
^ment. 

^ft  DIABETES   INSIPIDUS. 

^M      Diabetes  insipidus  is  a  disea.se  chaniclcrized  by  the  passage  of  large 
"quantities  of  urine  of  very  low  specific  gravity,  free  from  sugar  and  other 

i abnormal  elements,  and  often  with  a  considerable  increase  in  the  total 
amount  of  solids. 
Et]olo(jy. — The  cause  of  the  disease  is  not  known.    The  most  plausible 
theory  at  present  is  that  the  disease  is  due  to  a  derangement  of  file  nerv- 
ous mechanism  controlling  the  fluid  balances  of  the  body.     Experiments 
Bcein  to  show  that  injury  to  the  centre  in  tlie  medulla  for  fluid  regulation 
will  cause  polyuria.     It  is  possible  that  in  some  cases  there  may  be  a  con- 
genital absence  of  such  a  centre,  in  otlmrs  that  its  function  may  be 
impaired  by  some  injury  to  the  head.    It  has  also  been  explained  as  being 
in  the  nature  of  a  neurosis,  causing  a  vasomotor  disturbance  of  the  renal 
^■ressels  with  continuous  congestion  of  tlic  kidney.     In  a  series  of  eighly- 
^Kve  rases  collected  by  Strauss,  nine  were  under  five  years,  and  twelve 
^between   five  and  ten  years.      In  seventy  cases   reported  by  Roberts. 
^Hwenty-two  occurred  before  ten  years.     It  may  be  congenital  or  begin  in 
infancy,  but  is  an  exceedingly  rare  disease.     In  certain  cases  there  is  a 

I  strong  hereditaiy  tendency.     It  has  been  recorded  in  the  meaibers  of 
fejur  generations  of  one  family  (Weil). 
'      P.^THOLoiiic'AL  Anatomy. — Enlargement  and  congestion  of  the  kidneys, 
hypertrophy  of  the  bladder,  dilatation  of  the  ureters  arid  pelves  of  the 
kidney,  and  inconstant  lesions  of  the  nervous  system  have  been  noted, 
j      Svnu'roMs. — The  symptoms  are  directed  especially  to  the  urine,  which 
ts  pa.sse(l  in  very  large  quantities  ;  in  one  case  of  Trousseau's,  in  an  adiill, 
amounting  to  twenty-eight  quarts  a  day.     There  is  a  very  low  specific 
^pravity,  varying  from  lOO]  to  1005  or  HX)7,    Glucose  is  never  present,  but 
^nnosite  (nmscle-sugar)  has  at  times  been  noted.    Albumin  and  casts  are  oF 
only  TdTe  occnrrence.    The  total  solids  are  normal  or  in  many  cases  greatly 
increased, 
^ft      Intense  thirst,  n  dry  skin,  disturbance  in  the  surfure  rirculalion,  and 
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general  nervous  symptoms  are  present,  but  emaciation  is  not  apt  to  occur 
as  in  diabetes  niellilus.  The  appetite  is  good.  Often  the  general  health 
is  not  inlerfcred  with,  and  the  disease  may  last  for  a  period  of  years. 

Diagnosis. — The  codditioii  is  to  be  dislingiiislied  from  nervous  or  hys- 
terical polyuria,  which  is  of  temporary  duration  and  is  associated  with 
other  liysierical  symptoms. 

II  is  differentiated  from  diabetes  niellitus  by  the  absence  in  the  arine 
of  glucose  or  grape-sugar. 

Chronic  interstitial  nephritis  may  be  excluded  from  the  diagnosis  by 
the  presence  of  albumin  and  casts  and  the  low  percentage  of  solids  elim- 
inated, together  with  the  clinical  symptom  of  chronic  nephritis. 

Prognosis. — Occasionally  spontaneous  recovery  may  take  place,  but 
oflener  the  disease  is  likely  to  remain  chronic  and  the  child  to  die  of  some 
intercurrent  affection.  Cases  in  which  recovery  took  place  alter  acute 
attacks  of  fever  have  been  reporled. 

Treatment. — A  nitrogenous  diet  with  small  amounts  of  carbohydrates 
and  only  a  moderate  restriction  of  lluids  are  indicated.  Drugs  do  not 
control  the  disease,  although  many  have  been  recommended,  the  most 
prominent  of  these  being  belladonna  in  increasing  doses  up  to  ils  physio- 
logical limits,  and  opium,  continued  for  many  months.  Arsenic  and  the 
bromides  may  also  be  tried,  but  their  beneficial  action  is  doubtful. 


DIABETTES  MELLITnS. 

Diabetes  mellitus  is  a  disease  characterized  by  the  excretion  in  ihe 
urine  of  glucose  or  grape-sugar  in  considerable  (juaiitities  and  for  a  long 
period.  It  is  sometimes  acute,  but  is  generally  chronic.  It  is  lo  be  dis- 
tinguished from  Ihe  condition  known  as  temporan'  gtifroeuria,  in  which 
sugar  is  present  in  the  urine  for  a  short  time  only,  as  after  certain  acute 
infcclioiiB  diseases,  injuries  to  the  head,  or  from  absorption  of  some  toxii- 
subslance.  There  is  still  another  variety  of  glycosuria  which  is  spoken 
of  as  tejiiporary  (Uimerdarif  fflycomiria.  In  this  form  sugar  appears  in  tlie 
urine  after  the  ingestion  of  large  quantities  of  saccharine  foods, -and  dis- 
appears at  once  upon  reducing  the  sutrar  in  the  diet. 

Etiologv. — Diabetes  mellitus  may  occur  in  infancy  or  at  any  period 
of  rhildliMiid.  It  is  very  common  among  the  Jews,  and  is  infrequent 
auiung  Ihi.'  negroes. 

It  occurs  more  frequently  in  girls  than  in  boys.  In  Stern's  analysis 
of  one  hundffd  and  seventeen  cases  in  children,  six  were  under  one  year 
of  age. 

In  many  cases  an  hereditary  inlluence  seems  to  be  a  fitctor  in  Ihe 
etiology- ;  in  others  a  severe  nervous  shock,  such  as  may  come  from  .-iud- 
den  fright  or  great  grief,  may  be  an  exciting  cause.  Tn>us3oau  states  that 
the  children  of  tubercular  parents  are  particularly  susceptible  lo  diabetes. 
Injuries  lo  the  head,  especially  if  the  floor  of  the  fourth  vi'ntride  is  in- 
volved, may  cause  the  appearance  of  sugar  in  the  urine.     Occasionally 
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leniporary  glycosuria  may  arise  from  Uie  administration  of  anliloxin, 
and  it  may  appear  sliortly  belbre  deatli  in  cases  of  chronic  nephritis  and 
subacute  glomerular  nephritis. 

Pancrailic  diabetes  follows  Ihe  removal  of  the  pancreas  in  dogs,  and 
lesions  In  the  pancreas  are  found  in  about  half  of  the  cases  of  diabetes 
rnellitus;  the  appearance  of  sugar  in  the  urine  in  these  cases  is  supposed 
In  be  due  to  the  absence  of  the  glycolytic  ferment  in  the  pancreatic  juice. 

Phloridzin  and  a  few  other  substances  may  cause  diabetes  rnellitus  by 
deslroying  ttie  power  of  the  renal  epithelium  to  keep  back  the  sugar. 

Faully  melabolisni  and  defective  assimilation  of  the  glucose  probably 
imderiie  most  cases  of  diabetes,  but  much  is  to  be  learned  as  to  the  real 
nature  of  the  disease. 

Pathological  Anatomy. — Lesions  in  the  medulla  from  tumors  or  scle- 
roses have  been  found,  and  glycogen  has  been  found  in  the  spinal  cord. 
There  may  be  a  secondary  multiple  neuritis.  The  blood  may  contain  as 
much  as  0.4  per  cent,  of  sugar  instead  of  the  normal  0.15  per  cent.  The 
|)lasina  is  fatty  and  the  polynuclear  leucocytes  contain  glycogen.  Tuber- 
culosis of  the  lungs  is  not  unconmion,  and  may  follow  an  acute  broncho- 
or  pneuniococcus  lobar  pneumonia.  The  liver  is  enlarged  and  fatty. 
Lesions  of  the  pancreas,  especially  of  Ihe  islands  of  Langerhans,  generally 
atrophy,  are  present  in  nearly  fiily  per  cent,  of  Ihe  cases.  The  kidneys 
usually  show  evidence  of  diffuse  nephritis  with  fatly  degeneration. 

Symptoms. — The  syni|itoms  in  Ihe  temporary  form  of  diiibclcs  may  be 
sliglil,  and  the  sugar  is  discovered  only  in  Ihe  rouline  examination  of  the 
urine.  There  may  he  aii  increased  flow  of  urine  and  a  craving  for  sweet 
articles  of  diel.  The  appetite  is  good.  The  thirst  may  be  increased. 
Indigi.-stion  is  not  uncommon. 

In  true  diabetes  the  symptoms  are  much  more  severe,  (iniat  Ihirsl, 
excessivi- appetite,  and  polyuria  are  tin-  striking  symptoms.  There  Ls  pro- 
gressive and  extreme  emaciation,  the  skin  is  harsli  and  dry;  sweating  is 
rare.  Constipation  is  usually  present.  The  flow  of  saliva  is  abundant. 
The  genitals  are  at  times  irritated  by  Ihe  urine. 

I/Wne.— Tlie  quantity  of  urine  is  greatly  increased,  generally  averaging 
between  3000  to  50o0  c.c  (100  to  166  ounces),  although  it  may  be  much 
mori'  or  be  less  than  normal.  Tlie  urine  is  pale,  strongly  acid,  and  of 
high  specillc  gravity,  the  degree  depending  upon  the  amount  of  sugar 
pn-setil.  The  solids  arc  relatively  diminished  but  iibsohitely  increased  in 
ainounl.  (ilucose  or  sugar  is  always  present,  and  varies  from  a  mere 
trace  to  >*.  1 ",  or  1 2  per  cent.,  juid  the  total  tpianllty  in  Iwenly-four  hours 
varies  from  20  to  6U  grammes  (J  lo  2  ounces),  ollen  amounting  to  sev- 
eral hmidrod  granmies.  There  is  usually  the  slightest  possible  trace  of 
albumin  and  a  frw  'asls,  indicative  of  a  mild,  acute  degeneration  of  the 
kidneys, 

ZHabdlc  Ojiitn. — Diabetes  rnellitus  freguenlly  ends  in  coma,  this  pre- 
sumably being  brought  about  by  some  toxic  substance  in  the  blood.    This 
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coniplicalioii  is  especially  Loiiitnon  in  children.  U  is  al  lltiic-s  precipitftted 
by  sudden  changes  in  tlii-t,  csjiccially  when  the  patient  is  put  upon  a  rigid. 
nitrogenous  diet,  bul  it  may  also  follow  many  other  conditions,  such  as 
inten.urrent  acute  disi-asis  anil  operalinnF. 

Acetone  and  diacetic  acid  and  B-oxjbutyrie  acid  are  foun<l  in  the  urine 
in  advanced  casrs  of  diabetes,  and  are  ahvays  of  serious  jjroji'nosis,  as  they 
indicate  a  Ihrealemd  slale  of  coma,  but  they  may  be  prrsint  for  nionllis 
before  any  syniplonis  of  coma  appear,  and  may  even  disappear  as  thf 
patient  improves  under  ireatnienl.  Acetone  and  diacetii-  iicid  are  prob- 
ably rarely,  if  ever,  present  in  eases  of  temporary  glycnsiiri}!. 

The  advent  of  coma  may  be  suspected  by  the  appearance  of  mental 
apalliy,  nausea.,  voiniling.  and  epitrastrir  pain.  The  hreaOi  has  a  peculiar 
odor  of  acetone.  Convulsions  rarely  oicur,  which  is  a  point  of  (»n- 
sideruble  value  in  excluding  a  coma  due  to  nrsemia.  lirenter'a  lil'nMl-tal 
with  niethylene-bluo  or  eongo-red  will  also  aid  hi  determining  the  nature 
of  tlie  coma,  as  a  positive  reaction  will  almost  ahvays  be  obt^iined,  even 
in  the  early  stages  of  diabetes  mellitus. 

Complications. — Boils,  furmicles,  eczema,  and  prurigo  are  eommon 
complications.  (Jangrene  may  occur.  Pncumoeoccus  lobar  pneumonia, 
bronchn-pneumoniii.  and  especially  Uiberculosis  of  llie  lungs,  an-  likely  to 
occur  and  prove  fatal. 

I'eripherdl  neuritis  witli  ]taiii  and  paralysis  may  occur,  sometimes 
ivitli  symploms  suggestive  of  Ijibes.  The  disease  may  lie  nianifesteii  liy 
paralysis,  either  llie  arms  or  legs  being  afTected,  the  form  being  dipl<^c. 
Absence  of  the  knee-jerk  is  not  uncommon,  and  is  pmbalily  due  to 
neuritis,  MeiiUil  depression  or  extreme  restlessness  or  nervousness  ollen 
develops, 

Cataracl,  retinilis,  sudden  amaurosis,  ocular  paralysis,  htkI  alrnpliy  of 
Ihe  optic  nerves  occasionally  occur.  Otitis  media  or  a  mastoidilLs  niuy 
appear  suddenly.  (Edema  is  a  eonmion  symptom,  and  does  not  always 
depend  on  disease  of  the  heart  or  kidney. 

DiAOKosis. — It  is  important  to  distinguish  between  diabetes  melhtus 
and  temporar)'  glycosuria.  This  is  sometimes  dillicult.  In  Ihe  former, 
however,  sugar  is  present  in  every  specimen  of  urine  juissed.  irrespei'tire 
of  the  lime  of  day.  In  temporary  alimenlarj-  glycosuria  the  urine  in  Ww 
early  niuming,  after  ten  or  twelve  hours  of  fasting,  is  generally  free  from 
sugar,  or  only  traces  are  pn-senl,  whereas  after  a  meal  njisidendilv 
qnanliliiB  of  sugar  arc  elimina'ed.  A  rigid  diet,  free  from  <'itrb<ihydniles, 
will  also  help  to  make  the  distinction  cleaj;  as  the  quanlily  of  sugur  in 
Irue  diabetes  mellitus  is  reduced  only  witii  tUITiculty  and  oflcn  cannot  be 
markedly  influenced. 

From  other  forms  of  polyuria  the  diagnosis  is  made  clear  hy  Ihff 
presence  of  sugar  as  determined  by  Fehling's  tesL 

Bremer's  blood-test  with  eongo-red  is  a  valualile  aid  in  diffcrentialing 
true  diabetes  meiiilus  lr«]m  phloridzin  diabetes. 
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Phookosis. — The  disease  runs  a  nmcli  more  rapid  course  In  children 
than  iii  adults.  In  Sterns'  one  Inin<lred  and  seventeen  cases  the  sliortest 
duration  was  Iwo  days.  In  seven  cases  deatli  took  place  within  a  month. 
He  mentions  one  case  of  a  child  whose  urine  contained  sugar  at  birth, 
and  who  recovered  in  eight  months.  In  children  the  disease  is  almost 
nniversally  fatal,  but  -Sterns,  in  a  scries  of  seventy-seven  cases  in  children, 
fonnd  that  fonrteen  recovered,  and  in  one  hnndrcd  and  eight  cases,  also 
children,  reported  by  Wegeli,  only  sixty-four  terminated  falally. 

The  younger  the  child  the  more  grave  is  the  prognosis. 

TflEATMEKT, — The  treatment  of  diabetes  mellilus  consists  practically  in 
the  regulation  of  the  dii-t,  the  endeavor  being  to  limit  the  ingestion  of 
carbohydrates.  This  is  especially  important  in  prophylaxis.  The  diet 
should  consist,  so  far  as  possible,  of  meat,  fish,  eggs,  green  vegetables, 
salads,  and  nuts.  Too  great  a  qiianlily  of  mi^at  should  be  avoided,  as 
excessive  nitrogenous  food  as  well  as  carbohydrates  will  increase  the 
percentage  of  sugar  in  the  urine. 

II  is  well  to  test  the  patient's  capacity  to  assimilate  sugar  by  (|uanti- 
taling  the  sugar  passed  in  twenty-four  liours  when  on  ordinary  diet,  and 
then  to  institute  a  strict  diet  for  several  days,  the  sugar  being  estimated 
daily.  The  results  will  give  us  indications  as  to  whether  to  push  the  re- 
stricted diet  or  to  allow  more  freedom  hi  the  choice  of  foods.  \Vnicn 
coma  is  threatened,  or  when  the  reaction  for  diacetic  acid  with  ferric 
chloride  is  positive,  carbohydrates  shnuUI  he  added  to  the  diet  for  a  lime. 

If  under  a  sirict  diet  Ihe  sugar  disnppi-ars,  llie  diet  can  gradually  and 
cautiously  be  increased,  but  at  intervals  of  a  few  motdhs  diabetics  shoidd 
return  to  their  restricted  diet  for  a  few  weeks  as  a  mailer  of  precaution 
and  to  increase  their  power  of  assiniilalion  of  the  carbohydrates. 

Carboiiydrates  are  best  tolerated  if  given  continuously  in  one  form. 
Lactose  is  as  well  borne  as  any  oUier  carbohydrate,  and  in  infants  a  milk 
diet  is  therefore  the  safest  method  of  treatment.  The  use  of  sodium 
bicarhonale  in  large  doses  by  mouth  or  rectum  is  indicated  for  Ihe  treat- 
ment of  threatened  coma. 

The  following  articles  represent  as  varied  a  diet  Hst  for  diaheljcs  as  is 
compatible  with  conservative  treatment ;  oxtail  soup,  bouillon,  and  clear 
soups  made  from  meals  ;  lemonade,  chocolate,  and  cocoa,  with  saccharin 
for  sweetening;  soda-water  and  chiirged  waters. 

Fresh  fish  of  all  sorts,  witli  oysters  in  season,  poultry,  game,  eggs, 
butter,  buttermilk,  and  cream  cheese,  lettuce,  tomatoes,  spinach,  chicory, 
sorrel,  radishes,  asparagus,  watercress,  cucumbers,  celerj',  and  endives  are 
permissible. 

Of  the  fruits,  lemons,  oranges,  currants,  plums,  cherries,  pears,  apples, 
melons,  raspberries,  and  slrawherries  may  be  taken  in  moderation  il  a 
strict  diet  is  not  being  adhered  I".  Xiils  may  ho  given  if  they  do  not 
disturb  digestion. 

Among  the  articles  especially  lo  be  avoided  arc  Uiick  soups,  liver,  all 
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forms  of  bread,  and  all  disht-s  i>rp|iared  wilh  ilour  or  sugar.  Veiretables 
growing  undi?r  ground  are  to  be  avoided.  Beers,  wines,  and  aliohotk 
drinks  siiould  nol  be  used.  Most  of  the  gluten  breads  and  diabetic  flours 
in  the  markets  arc  adulterated  witti  flour,  and  cannot  be  relied  upon. 

But  tittle  is  to  be  expeclod  in  tlie  treatment  of  diabetes  from  tlie  use 
of  drugs,  except  so  far  as  to  allay  symptoms.  Opium,  usually  given  in  the 
form  of  codeia,  is  quite  generally  used,  but  we  have  not  ourselves  seen 
striking  results  from  its  administration. 

HYPERTROPHIC  PUIjMONARY  OSTKO-ARTHROPATHY. 
Hypertrophic  pulmonary  osteo-arlhropalhy  is  a  londilion  cliaraeter^ 
ized  by  enlargement  of  the  hands  and  feet  and  Uie  ends  of  the  long 
bones.  The  terminal  phalanges  are  increased  both  ui  the  transverse  and 
longitudinal  curves,  and  tlie  nails  show  a  tendency  to  be  curved  over  the 
ends  of  the  phalanges.  Unlike  acromegaly,  the  bones  of  the  skull  and 
face  are  not  involved.  The  condition  was  first  described  by  Bamberger, 
and  the  name  was  given  to  it  by  Marie,  Two  distinct  sets  of  changes  may 
be  noted,  in  the  bone  and  in  the  soft  parts.  The  chronic  ijitlaminalory 
process  causes  a  rarification  of  the  central  cancellous  bone  and  a  produc- 
tion of  layers  of  osteophylic  growth  at  the  periphery.  The  thickening 
of  the  terminal  phalanges  is  due  chielly  to  an  increase  in  the  soil  parts. 

Fio.  213. 


Clironlp  pultniman'  iwr«i-arthrni>nihy  In  a  !«)■  T'i  y™n  iif  age  Tniil  thromc  ronmlMiiauu  ol  1f|| 
luiije  [rom  laQueaiAof  kvvt^I  ta^Htitia  dan,xion.  Rtulio^craphaof  the  flngcra and  tCKtaliowieA  thttlDm^ 
nal  phftliusia  OB  wuU  an  the  mft  |uili  to  be  both  cloiigBleil  and  tbickened. 

Various  diseases  may  give  rise  to  this  condition,  such  as  long-continued 
suppuration  and  gangrenous  processes,  tuberculosis  of  the  lung  with 
cavity  formation,  bronchiectasis,  empyema,  pyelonephritis,  and  chronic 
infectious  diarrhtpas.  Another  group  of  diseases  which  are  etiological 
factors  are  certain  infectious  and  chemical  inloxiculions  such  as  pneu- 
monia, pleurisy,  influenza,  syphilis,  chronic  jaundice  luid  alcoholism. 
Congenital  and  chronic  acquired  valvular  diseases  of  the  heiirl  un- 
common causes.  Finally,  we  see  the  condition  in  malignant  tumors,  sucli 
as  sarcoma  and  carcinoma  of  various  organs. 
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aymptoms,  902                                       ^^^^^| 

fa?talia).  J^l 

treatment,  904                                       ^^^^| 

Achi>rion  Sclioenleinii,  354 

urine,  903                                           ^^^H 

Addison 'h  ditieaBe,  92 1 

primary,  902                                                   ^^^^^| 

Adenitis,  simple  acute,  912 
simple  cnmnic,  913 

secondary,  908                                                    ^^^H 

diagnosis,  910                                               ^^H 

^B                     diagnosis  from  tlodgkin'a 

etiology,  909                                                 ^^M 

^^b                                 disease.  913 

symptoms,  ti09                                             ^^H 

^^^^^^                    from  iiev/  gniutlis.  914 
^^^^^^B                   [ram  s^'philititt  adeDitis,  014 

prognosis.  010                                               ^^| 

trealmeni,  91 1                                              ^^H 

^^^^BP                   (rum  iul>erL:ularBdenilia,  913 

Anmmia  splenica,  898                                                  ^^H 

W           Adenoid  growl, lis,  644 
L                            diti|!liiiaia,  645 

AncDcephalia,  276                                                       ^^^M 

Aneurism,  720                                                             ^^^H 

^^B                     eliul'itfv.  644 

Aneurisms,  inlta-eianial.  1002                                  ^^H 

^^^B                    (ioodale'a  sign  of,  646 

Angioma  (cide  Nb'^iis),  312                                       ^^^^ 

^^^^^_            putlu'logival  onatomy,  644 

Anpo-n*>urotie  o'dema,  375,  965                              ^^^^ 

^^^^^^fe 

Annual  heal  of  premature  infants,  252                   ^^H 

^^^^^^r           symploms,  644 

parasites  {vide  'Wtimia),  831                              ^^^| 

treatment,  647 

Anopheles  (luadrimacuialus,  475                              ^^^| 
Anterior  |H>liomyelitie,  scute,  9^1                             ^^H 

Adrenn!  glands,  diseaaed  of  the,  924 

.felivii-uiitumniil  piirasile,  470,  477 

Antipyrin,  dnee  of,  501                                                ^^^| 

Agnneais  cortiniliK.  95fl,  974 

Antitoxin, for  immunizala'on  in  diphtheria              ^^^| 

Airing,  100    .' 

^H 

Albuminuria,  from  antitoxin,  466 

lor  treatment  of  diphllioria.  464                        ^^^| 

^_              in  iliplitliefia,  466 
^^B            of  ai  olesi'ence.  852 

in  ccr^hro-epinal  meningilis,  433                      ^^^| 
in  diphtheria.  404                                                 ^^H 

^^f            plij'siological,  S52 

lechniiiue  of  injection,  466                                 ^^H 

Albumin  water,  789 

Anuria,  S51                                                                    ^^H 

Alimentary  glycDsuria,  1032 

Anus,  imperforate.  293                                                ^^H 

Alkalies,  influenee  on  coagulation  of  miUc, 

in  syphilis.  519                                                      ^^H 

171,  172 

Aorta,  absence  of  theislhmueof  the,  720              ^^H 

use  of,  ino 

narmwing  of  thp  isthmus  of  flic,  720              ^^| 

.\li:ip''eia  arcain,  3h6 

transpositions  of  ihe,  721                                    ^^^| 

in  syphiliB,  518 

Aortic  vafvp,  acquired  diseases  of  the,  743              ^^| 

Amauroiic  family  idiocy,  950 

fongenilal  disposes  of  the,  72C                 ^^M 

Amneaia,  temporary,  960 

insuSieiency,  743                                           ^^H 

Amiebit  eoli,  494 

al^noeia,  744                                                   ^^H 

infection  by,  494 

Aphasia,  temporary.  960                                        ^^H 

^m                            elinloey.  494 

AphlhiF,  IJI3                                                                   ^H 

^^^■^                           putlioloeical  nnalomy,  494        1 

Append  ii'it  is.  826                                                           ^^H 

^^^^^^_                   prognosis,  495 

uhronic.  829                                                            ^^H 

^^^^^^K                   Bj'mplonia,  495 

diatfooeis,  830                                                  ^^M 
rtiology,  826                                                    ^H 

^^^^^H                 trentment, 

^^^^ 

10,17                   ^^H 

^^^r                                    ^^^^^^^^^^^1 

L ^^^^^1           Appendicitis,  patbulogical  a,n&U>mj,  826 

Bacillus  of  Shiga,  818                       ^^^H 

m^K^^^^^^^M                   prvgaaah,  K30 

of  tetanus  489                                      ^^1 
Bacteria  in  milk,  166,  178                           ^H 

^^^^^^^^^^H 

^^^^^^^^^^H                   eyiiiptoma, 

Balanitis,  876                                                   ^^ 

^^^^^^^^^^^^H                   trealmtfiil, 

Barley  deoctiona,  aaalysis  of,  I6S,  184        1 

^^^^^^^^^^H                   with  general  suppurative  peritonitis, 

as  attenuanlB.  177                                1 

^^^^^^^H 

meth'.id  of  making,  184                       1 

^^^^^^^^^^H                   with  peri-appendicular  peritonitis,  828 
^^^^^^^^^^^^1           Ar&D-Due  lenne  type  of  progressive  mus- 

jelly,  method  of  ntaking,  184              ^^m 

Basin  for  bathing  infant,  91                        ^^H 

^^^^^^^^^^V               cukr  alrophy. 

Bathing,  rules  for,  90                                    ^H 

technique  of,  in  typhoid,  447            ^^H 

Bed,  infant's.  88                                             ^H 

^^^^^^^^^^^             Argyll-RohtrlBijii  pupil,  1012 
^^^^^^P                            Arr(»Ied  pvychicn   lietelopiiicnt.  952 

^^^^^^^                            Arteries,  I  ruiujUDsitiun  of  the  large,  726 

Bednar'e  aphtlup.  620                                   ^* 

^^^^H                             ArtcritiK  uMibilicnliN,  287 

Belladonna,  liucture  of,  doae  of,  S79 

^^^^B                                 Arthrilia  {vuie  JoIuIh,  atrophic  and  liyper- 
^^^^1                                              trophic  diseases  of  (he) 

Beri-beri,  1009 

Bicarbonate  of  soda  (vide  Alkalies),  190 

^^^H                                     chronic  rheiinuitic,  1028 

Bile,  at  term,  38 

^^^H                                          deFontiaiis,  102S 

character  of,  in  infants,  78 

^^^H                                          infcctioua,  IQ29 

Bile-ducts,  congenital  obbtemtion  of,  294 

^^^H                                          of  inranlFi,  acule,  502 

pathtilirgical  anatomy,  :i94 

^^H                                          vitbus,  101'8 

symptoms,  "SMJ 

^^^^1                                 Artiiiciui  feedine   (vide  Feeding,   indirect 
^^H                                             substitute),  158 

treatment,  296                                       ^_ 

Biliary  calcub,  840                                        ^^M 

^^H                                          fiKids,  229 

Birth-palsies.  973                                         ^^H 

^^^^1                                 Aaearia  luiiibricoidea,  833 

Birth-paralysia,  2i)7                                         1 
Bismuth,  effect  on  intestinal  contents,  i!M>      1 

^^^^1                                 .Ascites    {I'iile   synnptonia   of   the   especial 

^^H                                 disease) 

Bladder,  at  term,  21,  36                                       i 

^H                             -Asphyxia  in  the  new-born,  208 

diseases  of  the,  873                                       1 

W^t                                 Aspiration  pneumonia,  G91 

normal  development  of,  57                 ^^J 

IH                              Aspirin,  doBO  of,  509 

reflex  symptoms  of,  971                       ^^H 

■                                  Aas's  milk,  161 

tulterculoBis  of,  422                            ^^H 

^thma,  bronchitU,  672 

Blood  (vide  also  the  especial  disease)               1 

dyspeplicuin,  969 

amount  at  birth,  881                                   J 

false,  673 

at  tomi,  36                                              ^H 

Ataxia,  hereditary,  1012 

basuphiles  in  the,  884                           ^^M 

[ 

locomotor,  1012 

chart  showing  proportions  of  leuco-'^l 
cytes  in  the,  883                                         1 

Atelectiuis,  705 

[        U                                         acquired,  706 

color  of,  RSI                                                    J 

■                                                    con^enitul.  705 

1                                             At.hetofiis,  acquired,  999 

diseases  of  the,  880                                       1 

erythropylea  in  the,  882,  887                ^J 

H                                                    con^nital,  lOOO 
H                                            Atbrepsia.  341 

hiemaloblasts  in  the,  882                     ^^| 

haemoglobin  in  the,  881.  887               ^H 

■                                       Athyrea,  916 

in  ahmirmal  conditions,  885                ^^| 

II                                            Atrophy,  acute  yellow,  of  liver,  838 

in  infantile  atrophy,  343                      ^^U 

■                                              lufantik'.  341 

in  normul  conditions,  880                    ^^H 

H                                                            diagnosis,  343 

in  rhachitis,  325                                    ^^H 

H                                                                    from    general    tuberculosis, 

iodine  reaction  iu  the,  888                  ^^M 

^1                                                                       344 

liirge  mononuclears  in  tlie.  883          ^^M 

^M                                                                  from  starvation,  343 

leucocytes  In  the,  882.  887                  ^^| 

^1                                                           etiology,  341 

lymphocvtes  in  the,  883                      ^^U 

■                                                           illustrative  cams.  346-348 

mast-celts  in  the,  884                           ^^H 

^H                                                          pulholoeical  anatomy,  Z42 

mcKaloblasts  in  the,  903                     ^^H 

^^                                                         priinnr]',  341 

niegalocyles  in  the,  903                       ^^M 

^H                                                          pnigno^iM,  344 

myelocytes  in  the,  884                      ^^| 

^B                                                          sct'ondary,  341 

niinnoblasts  in  the,  903                       ^^H 

^H                                                          symplonie,  343 

origin  of  leucocytes  in  the,  88S          ^^H 

HI                                                          Ireatment,  344 

polynuclear  eosinophilevi  in  Uir,  SS4        1 

j^H                                                 muscular  (vide  Muscular  atrophy] 

leucocytes  in  llie,  884                          M 

^H                                         Atropine.  do»e  of,  464 

reaction  of  the,  881                               ^^H 

^H                                         AtiHCultation  in  physical  examination,  240 

red  corpusclfs  in  the.  882-887           ^^M 

^H                                        Ayrshire  cow,  1132 

speci^c  gravitv  of  the,  881-887         ^H 

^H| 

triui.-<il ional  cetln  in  the,  883               ^^M 

1 

tthite  corpuiclis  in  tin-,  8x7               ^^^ 

Blood -vesspLi.  diseascr,  of  (hi".  720                    1 

H                                          Babcuck  fat-tester,  212 

normal  dcvelopiiirlil  of,  55          ^^M 

^M                                         Bacillus  laclifi  ai'Tojcencs,  170 

Binie-niurron-.  ai  tenn,  37                        ^^B 

■■                                         RacilhiB  of  Ebeiili.  439 

llonea.  pyieniiu  of  thr,  502                          ^^M 

^H                                                 of  Kleiner,  818 

in  rhai-hilis,  3U-;ilS             ^^ 

■1                                                of  KlebR-LoefDer,  451 

in  svpliilis,  515.  520,  fi2U            1 

1) 

I                                          of  Pfriffcr,  471 

Ttow-Iegs,  10.5                                                ^J 

^^^^^^^^^^^^^^                                  ^^^^^          lOSfl           ^M 

W         Brain,  at  term,  29 

Gancrum  oris  (vide  Noma)                                           ^^^| 

B                  in  cerobro-spinal  meningitis,  425 

Cane-sugar  in  feeding  of  second  year,  232                ^^^| 

^^H             nunoal  development  of  tlie,  46 

Canker,  613                                                             ^^H 

^B           Bj-philis  of  thv,  i004 
^^^           tuberculoaia  of  the,  400 

Capillary  bronchitis,  697                                              ^^H 

Caput  Guccedaneum,  272                                              ^^^| 

■                  tumoii!  of  the,  1001 

Cardiac  dilatation  (sUie  also  Heart),  732                   ^^H 

^^     Branchial  fistube,  282 

hypertrophy,  731                                                    ^^H 

^^ft    Brandy  aa  a  stimulant,  dose  of,  244 

Cariee  of  apine,  paralysis  caused  by,  989                  ^^^| 

^^1    Breast-milk  (uvle  Milk,  human) 

Carotid  artery  at  term,  32                                           ^^H 

Breost^iimp,  113 
Breok  feeder,  2S0 

Carpet,  in  nursery,  87                                                   ^^H 

Caacara  sagrada,  duae  of,  800                                      ^^^| 

Bremer's  blood-teat,  1U34 

Caseinogen  iu  cow'd  milk,  171                                     ^^^| 

Bretonne  cow,  162 

in  cow's  milk  and  human  milk,  191                    ^^^| 

Bright's  disease  (sule  Nephritia) 

Casaelberry'a  method  of  feeding,  469                          ^^H 

BroadbeDt'a  sign,  766 

Castor  oil,  dose  of,  783                                                  ^^1 

Bromide,  doses  of,  QUI 

Catalepsy,  958                                                          ^H 

Brotnotorm,  doae  of,  301 

Ceiling,  m  nursery.  SS                                                   ^^^| 
Oephalhffimatoma,  273                                                   ^^H 

Bronchi,  dlaeoses  of  the,  664 

Bronchial  nf^thina,  07^ 

external,  273                                                            ^^H 

Bronchiolitis  exudativa,  672 

Internal,  275                                                            ^^^| 

Bronchitis,  acute,  665 

treatment,  273                                                        ^^^| 

diagnosis,  667 
^^                  etiology,  665 
^^^                  patliological  anatomy,  665 

Ceplialodynia,  1026                                                  ^^1 

Cereal  donctionij,  analysis  of,  168                           ^^^H 

calculation  of  Btarcli  in,  191                   ^^^^H 

^^H                  prognosis,  66S 

formulie  for  calculating,  216                ^^^^H 

^^H                   Byniploms,  666 

in  feeding  of  second  year,  232                   ^^^H 

^^H                   treatment,  668 

use  of,  177                                                        ^^^1 

^^H                   unosual  form  of,  ti68 

use  of,  in  percentage  feeding,  204                  ^^^| 
Cerebral  3bsces,s,  972                                                      ^^H 

^H           capillary.  697 

^^^           clironic,  670 

palsies,  infantile,  972                                              ^^H 

W                 fibrinoua,  671 

paratvsie,  972                                                           ^^H 
diagnosia    from    anterior    polio-                ^^H 

I          Bronchocele,  914 

1           Broncho-pneumonia,    acute    {vide    Pneu- 

myelitis,  976                                        ^^M 

L                                       miinia,   acute     broncho-), 

from  caries  of  the  spine,  977                  ^^H 

^K                              691 

frocn  idiocy.  977                                 ^^H 

^^1                       tubercular,  3Sd 

from    ol>8tetrical    paralysis,                ^^H 

^^^^^^_                          diagnoFiif ,  300 
^^^^^fe                         eti'Tli-ie}',  '4X9 

990                                                         ^H 

from  rliachitis,  327                                 ^^^| 

^^^^^^H                         pathological     aoatomjr, 

From  syringomyelia,  977                        ^^H 

^^^H 

etiology  of,  973                                               ^^^| 

^^^^^f                         prog;no9ia.  'i{K> 

extra -uteri  no,  075                                           ^^H 

^^^^^^^                         aymploma.  889 

illustrative  casos.  979                                    ^^H 

^^P                                  treatment,  300 

int  ra- uterine,  974                                            ^^^| 

in  diphlherin,  45fi 

ptitliolo^ical  anatomy,  973                           ^^^| 

Broiidere,  tor  premature  infanta.  237 

prigiiosis.  977                                                  ^^^| 

Broths,  2;J5 

syiiiptonM,  974                                                 ^^^| 

•         Brown  atrophy  of  the  heart,  734 

treatment,  978                                                 ^^H 

Brown  Swiss  cow,  162 

ainustti,  thrombosis  oF  the,  998                             ^^H 

Bruit  dc  diable,  908 

syphilis.  1004                                                            ^^M 

de  galop,  4^ 
Brunner'?*  glands,  at  tprm,  .13 

Cerebro^spinal  meningitis  (utde  Moningitia,                 ^^H 

epidemic  ccrebro-spinah                            ^^^| 

Billil's  disease,  29S 

system,  tuberculosis  oi  the,  400                   ^^^M 

^m   Bulbar  pnmlysiB.  lOO!) 

Ccrvicoclynia,  1026                                                     ^^^^M 

^^ft  Bursa  {inan'ngca,  2S 

Cbcyiica^tokcii  respiration,  404                               ^^^^H 

^  Butler-milk.  231 

Chirken-broth,  preparation  of,  'J35                         ^^^^H 
Chicken-pox  (iiW'  Varicellft)                                         ^^^| 

a. 

Chilblains.  353                                                                 ^^H 

Chloml  hydrate,  doaes  of,  9-11                                       ^^^| 

Owliexia  atrumipriva,  910 

Chlorosis,  907                                                            ^^1 

Cecum,  normal  development  of.  64 

Cholera  A-siaticu.  495                                                      ^^^| 

Culcarcoiis  degeneratLon  of  Ihe  heart.  734 

infantum,  S23                                                           ^^H 

Culcium-ca.*pin.  171  to  17.'! 

diagnosis.  824                                                   ^^^| 

Calculaticin  of  modilicationi  according  to 

etiology,  823                                                     ^^1 

pprcenlagea,  187  lo  193 

palhalo^ical  anatomy,  833                            ^^H 

^^ft         of  percentages  from  known  niixturea, 

prognosis,  824                                                   ^^^| 

^B 

symptoms,  823                                                 ^^^| 

^^  Caliimpl.  diwe  of,  SOI 

treatment,  824                                                  ^^H 

I         Calorii'  v.ihi?  of  milk  mridiflcations,  201 

('IbondndvstiDphia  fict.-Llis,  331                                     ^^H 
aia;^r]sis  fniiii  rhnrhltls,  326                         ^^H 

1         Unlurins.  for  premature  infantti.  201 
1        Cniuil  ot  Nuck,  liydrocete  of,  292 

hyperpla'^dru,  331                                            ^^^| 
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ChondiodyHtrophia  fcetalis  hypoplBBtica, 
331 
malacica,  331 
Chorea,  S32 

electrica,  641 

etiology,  933 

habit,  941 

hereditary,  940 

HuntinstDn'B,  940 

iUuBtrative  cases,  937-940 

pathological  anatomy,  934 

poBt-hemiplegic,  976 

proKnoBiB,  935 

Sydenham 'e,  932 

symptoms,  934 

treatment,  !»3G 
Chorea,  congenital,  1000 
Choroido-iritis,   in   ccrebro -spinal   menin- 
gitis, 43S 
Chiysarobin,  dose  of,  368 
Chvostek's  symptom,  965 
Chyluria,  854 
Circulation,  fecial,  19 

of  premature  infants,  252 
Cirrhosis  of  the  liver,  841 
atrophic,  842 
hypertrophic,  842 
Clefl-palatc,  2T8 
Closets,  in  nursery,  89 
Clothinc,  92  to  100 

abaominal  bands,  93 

dress,  94 

lone  clothes,  94 

napkins,  93 

petticoat,  94 

shirt,  94 

short  clothes,  96 

BtockinKS,  96 
Club-foot,  297 
Club-hand,  297 
Coagulation  {vide  Milk,  cow's) 
CoUes's  law,  514 
Colon,  dilatation  of,  791 

normal  tievelopmcnt  of,  64 
ColoBtnim,  108.  115 

analyses  of,  116 

corpuscles.  116 

pcnod,  116 
Coma,  diabetic,  1033 
CoDCUBsion,  960 

Congenital  (vide  also  New-bom,  diseases 
of  the) 

dislocation  of  knee,  297 
of  hip,  297 

hydrocephalus,  277 

malformation  of  bile-ducts,  294 
of  (Tsophagus,  296 
of  stomach,  296 

obliteration  of  bile-ducts,  294 
of  intestines,  296 

stridor,  659 

umbilical  hernia.  28S 
Conglomerate  tubercles,  379 
Constipation,  798 

atonic,  799 

spasmodic,  798 

treatment.  800 
Conus    arterioBus,    stenosis    of    the,    72fl 
Convulsions,  927 

central,  927 


Convulsions,  clonic,  927 

epileptic,  944 

general,  927 

general  symptoms,  928 

in  pertussis,  499 

of  .central  origin,  928 

of  peripheral  origin,  929 

partial,  927 

peripheral,  927 

prognosis,  930 

reflex,  927,  929 

tonic,  927 

treatment,  930 
Cor  biloculare,  721 

triloculare,  721 
Cord,  at  tenn,  21 

care  of,  77 

normal  development  of,  39 
Corrigan  pulse,  745 
Corrosive     sublimate,     atrength     of,     in 

injections,  875 
Coryza,  acute  63S 
Cough   reflex,  969 
Cow,  the,  162 

analysisof  milk  of  different  breeds,I63 

Ayrshire,  162 

bacteria  in  milk,  166 

Bretonne,  162 

Brown  Swiss,  162 

care  of,  164 

care  of  milk  of,  166 

Devon,  162 

Durham,  162 

Guernsey,  163 

Holstein-Friesian,  162 

Jersey,  163 

Shorthorn,  162 

tuberculin  test  of,  166 
Cow-pox  (vide  Vaccinia) 
Cow's  milk  {vide  Milk,  cow's) 
Cianiolabes  in  rliachitis,  320 

in  syphilis,  516,  521 
Cranium,  at  term,  26 

proportions  of,  to  face,  44 
Creams ,  176 

analysis  of,  168 

centrifugal,  179 

definition  and  composition  of,  183 

dilutions  of,  182 

fat  percentages  in  different  layeis,  IS7 

method  of  obtaining,  18G 
Credo's  method,  280 
Crcolin,  strength  of,  in  injections,  S75 
Cretinism  (ride  Myxedema),  916 

endemic,  916 

sporadic,  916 
Crib,  infant's,  88 
Cricoid  cartiloffe,  normal  developmentof ,42 

relation  to  sternum,  43 
Croup,  601 
Cry,  at  term,  21 
Cryoscopy.  850 
Curtains,  in  nursery,  89 
Curves.  cer\'ical.  24 

doiml.  24 

lumbar,  24 
Cyclic  vomiting,  778 
(^titis,  acute,  873 

chronic,  873 
Cytoryctes  variola,  692 
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D. 

Diphtheria,  laryngeal  stenosis  in,  459 
local  treatment,  466 

1 

Dactj'litis,  syphilitic,  516 
tubereuiar,  421 

niulignaiit  forins.  456 
nasal  form,  457 

^^H 

^^H 

IJeat-mutism.  566 

operative  treattneiit,  467 

^^^1 

Deglalition  pneumonia.  6>J1 

paralysi.'i  in,  459 

^^1 

De  Laval  cream  separator,  lill 

pathological  anatomy,  453 

^^H 

Dental  pefleses,  965 

peripheral  neuritis  in,  459 

^^^1 

Dentition,  difficult,  632,  633 

prodfoma!  sjiuploms  454 

^^H 

nciniittl  development  of,  49,  50,  51 

prognosis,  461 

^^^1 

Dermalit.ia,  i)58 

propliylaxis,  461 

^^^P 

^_            calorica,  350 
^^H           exl'oliiLti\a  nconalonun,  356 

pseudo-diphtheritic  bacillus,  462 

^^H 

pseudo-membrane  In,  4liU,  462 

^^H 

sequelae,  459 

^^H 

traumatica.  3SS 

Henmi- therapy  in,  464 

^^H 

venenuta,  358 

stimiilants,  doses  of,  404 

^^H 

.  Development,  arrestol  psychical,  952 

aymptoma,  434 
tracheotomy  in,  467 

^^1 

normal  {vide  N»riiml  liovelopnient) 

^^H 

of  premature  infants.  ^49 

treatment  of,  4ti3 

^^H 

Devon  cow,  162 

feeding,  469 

^^H 

Dextro-cardia,  721 

intubation.  467 

^^H 

Diabetes  insipiduB,  1031 

local,  4U6 

^^H 

mellitUB,  1032 

of  aequeliB,  469 

^^H 

^^L                   Bremer's  blood  test  in,  1034 

tracheotomy.  467 

^^H 

^^^L^^           complications,  1034 

variations  in  type.  456 

^^H 

^^^^^K          diabetic  coma,  1033 

Diplegia,  975 

^^H 

^^^^^B          diagnosis,  lOiH 
^^^^H          otioloF^-,  1032 

Diplococcua    intracellularis    meningitidis 
424 

H 

^^^^^1          pancreatic  form.  1033 

DischarKca,  intestinal,  81,  795 

^^H 

^^^^^B          pathuto^ical  analomy,  1033 

Disaemiciated  sclerosis,  1011 

^^H 

^^^^^1          prognoEiB,  1035 

Diuretin,  dose  of,  747 

^^H 

^^^^^f          aymptuins,  1033 

Draughts,  in  the  nuraeiy,  89 

^^^^ 

treatment,  1035 

Drawers,  in  nursery,  89 

^^^^^1 

urine  in,  1033 

Dress  for  infant,  94 

^^^^^1 

DiaphraRm,  at  term,  31 

Drugs,  in  disturbed  lactation,  131 

^^H 

relations  of,  52 

in  ihi*  treatment  of  children.  244 

^^H 

Diarrhcea,  uculo  infectious,  81.^ 

Ductus  arterionu-).  in  fietal  circulation,  20 

^^H 

diagnosis,  820 

potsi!5't>nce  iif  the,  725.  729 

^^1 

^^                            eiiolo(?y,  S18 

piist-nalal  changes  in.  54 

^^H 

^^L                           paiholo^cal  anatomy,  815 

Duetus  venosud,  pcist-natal  changes  in,  54 

^^1 

^^^^^                   prognosis,  821 

Duodenum,  at  lonn,  34 

^^H 

^^^^^^                  prophylaxis.  S21 

Dura  malcr,  normal  development  of.  46 

^^1 

^^^^^^1                  symptoms,  81S 

Durham  cow,  162 

^^H 

^^^^             _      treatment,  821 

Dysentery,  amebic  {vide  alio  Diarrhtea, 

^^H 

^^H          chronic  infectious,  $22 

aculc  infectious],  494 

^^H 

^^B          nervous,  acut«,  SOI 

Dyspepsia,  acute.  782 

^^H 

^H                   chrome,  802 

chronic,  783 

^^H 

^^F          tubular  (ui'^  also  latestinoa,  diseases 

Dyspnoea  {vide  aymptoma  of  the  especial 

^^1 

of  Ute),  802 

disease) 

^^H 

Diazo-reaction  in  typhoid,  444 

Diet  in  lactation  {wit  also  Feeding).  130 

Dystrophies,  1014 

^^1 

progressive  muscular  {vide  Muacutar 

^^H 

Difficiili  deniiiion,  632,  633 

dystrophies) 

^^H 

Digitalig,  doses  of,  464 

^^^1 

Diphtheria,  451 

m 

^^H 

^^             alljuininuria  in,  468 

^^H 

^^L           antitoxin  in.  462  lo  466 

Ears,  at  term,  29 

^^H 

^^1           atj-pical  infections,  450 

diphtheria  of  the,  459 

^^H 

^^M           comphcatioiu,  45!) 

diaeases     of     the     {vidt    also   Otitis 

^^H 

^^1           contagium  of.  452 

media),  642 

^^H 

^^M           dia^osia,  460 
^^1          diamfpction  in,  463 

examination  of.  243 

^^H 

in  eerebro-spinal  meningitis,  430 
ID  diphtheria,  459 

^^H 

^^1           doaes  of  stimulants  in,  464 

^^^1 

^^H           efflorescence  in.  460 

in  late  Hvphilie,  532 
in  meaafes,  578,  588 

^^^1 

^^P          etiology.  452 

^^^1 

^^H           feeding  in,  460 

in  scarlet  lever,  542.  506 

\ 

^^H           immunization  in.  462 

normal  development  of  the,  46 

protrusion  of  the.  279 

1 

^^1           incubation  of,  454 

^^H 

^^H           intubation  in,  467 

Tpflex  symptoms  of,  9tl6 
Ecbrapsia  infantum   (iivfa    Convulsions), 

^^H 

^^H           Klelis-Loeffier  bacillus  in.  462 

^^H 

^^H           krvflgeol,  45S 
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EcnniA,  363 

contagiousDeas  of,  367 
erythematoHuni,  363 
madidans,  363 
papulosuin,  363 
pustuloauiQ,  363 
ngioaal,  364 
squainoauni,  363 
aymptoma,  364 
treatment,  364 
universal,  364 
vedculosum,  363 
Edebohla'a  operatioD,  883 
Emphysema,  706 

compensaUiry,  706 
interstitial,  706 
obstructive,  706 
Empyema,  713 
diazDosis,  714 
etioloKy,  713 

pathological  anatomy,  713 
progDosiB,  714 
Bympt«nis,  713 
treatment,  715 
Emulsion,  in  modified  milk,  205 
Encephalitis,  acute,  1008 
Encephalocele,  Z76 
Endocarditis,  735 
acute,  735 

acut«  ulcerative,  736 
etiology,  735 
leucocytosis  in,  739 
malignant,  738 
septic  type,  739 
simple,  735 
treatment,  739 
typhoidal  type,  739 
nlcerative,  738 
veiTuroae,  735 
chronic,  740 

acute  dilatation  in,  746 
aortic  inaufficiency  in,  743 

stenosis  in,  744 
diagnosis,  745 
dropsy  in,  747 
dyspn'wa  in,  747 
etiolofff,  740 
gener^  BjTiy>loms,  740 
mitml  insufiiciency,  741 

stenosis.  741 
nen'ous  symptoms  in,  748 
pathological  anatomy,  740 
prognosis,  745 
pulmonary  insufficiency,  745 

stenoaia,  745 
treatment .  746 
tricuspid  insufficiency,  744 

stenosis,  745 
valvular  insufficiency,  740 

stenosis ,  740 
vomiting  in,  747 
total,  720 
Enemata,  nutrient,  781 
Enteric  fever  (••ide  Typhoid  fever),  439 
Enuresis,  877 
etiology,  877 
functional,  OT7 
organic,  877 
prognosis,  878 
Byniptoms,  878 


EnuTcsia,  tieatment,  S78 

Epididymitis,  876 

Epiglottis,  normal  development  of,  42 

Epilepey,  942 

auia  in,  944 

diagnosis,  946 

epileptic  status  in,  944 

etiology,  943 

KTand  mal,  944 

Jackson  ian,  942 

massed,  944 

petit  mal,  943 

prognosis,  946 

psychic,  945 

symptoms,  943 

Tourette's  mixture  in,  B46 

treatment,  946 
Epiphyseal  hypenemia,  1031 
Epiphysitis,  acute,  502 
Epispadias,  294 
Epistaxis,  642 

Erb's  juvenile  form  of  muscular  atrophy 
1019 

type  of  paralysis,  992 
Erysipelas,  490 

ambulans,  490 

chronic,  494 

incubation  in,  491 

migrans,  490 

of  BUcltlings,  491 

of  the  new-bom,  491 

pathological  anatomy,  490 

symptoms.  490 

treatment,  492 
Erythema,  360 

intertrigo,  361 

multiforme,  360 

neonatorum,  310 

nodosum,  362 

simplex,  3G0 

urticatum,  362 
Erythrocytes,  882,  887 
Eustachian  tubes,  at  term,  28 

normal  development  of,  47 

valve,  in  fcctal  circulation,  20 
post-natal  changes  in,  54 
Ewarl's  sign,  758 

Examination,  general  principles  of,  236 
Exanthemata,  535 

dilTerenlial  diagnosis  of  the,  609 
Exercise,  tor  infants,  100 

in  lactation,  131 
Exophthalmic  Eoitre,  921 
Extremities,  diseases  of,  in  the  new-bom 
296 

in  rhachitis,  323 
Eyes,  at  term,  21,29 

in  cercbro-sninal  meningitis,  430 

in  early  Eyphflis,  518 

in  late  svpnilis,  531 

in  measfes,  589 

P. 

Face,  at  term,  26 

Sroportions  of,  to  cranium,  44 
dejections,  influence  of  fats  on,  221 
Faeces,  796 

incontinence  of,  798 
Family  periodic  pBialysis,  1013 
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Fat-tree  milk,  176 

Feeding,    indirect   aubiititiite,    llieory    of              ^^^| 

anAlyi^is  of,  I(>S 

percentage  moiiificulionof              ^^H 

defiiiilion  o(,  183 

milk  iu,  180^                                ^H 

luptliud  of  (ibtainiitg,  I8ti 

iviicy-mixtu.res  in,  191,  220                 ^^H 
Feeding,  mateniai,  110                                                ^^^| 

Fals   (-Pide  alEo  Milk),  eslimation  of>  by 

Itnbcock   methoU,  212 

breust-iiiilk{i-tV/eMilk.huitiun).lI4              ^^H 

inUuence   ot,   (in   dejections,  229 

brea^l'pump,  113                                          ^^H 
contra-mdicationa  to,  110                           ^^H 

^^^            nmntWPiiienl    t>i,    in    feeding,    198 
^^B            vo  tat  lie,    in    Jersey    and    Guerasej' 

diet,  130                                                          ^H 

^^^                  milks,  1B3 

disturbed  lactation,  131                               ^^H 

1             Faui:ial  lonsiU.  al  lenti,  ',^9 

eJioroiiw.  131                                                   ^^^1 

1             Feeding,  IO<i 

illustrative  cases  uf,  137  tii  149                  ^^^| 

1                     after  thirtieth  month,  236 

inI«rvulB  of,  128                                       ^^H 

^^              hy  gavuge,  T8S 

management  of  disturbed  lacta-              ^^H 

^^^            Keu^ral  prini'iples,  lUG 
^^^f            in  liecond  year,  232 

^H 

management  of.  in  early  days  of              ^^H 

mixed, 150 

lite,  127                                                       ^H 

Feeding  card,  1>19 

uiaatitis,  112                                                   ^^^ 

Feeding,  direct  ^iiliBlituIc,  151 

menstruation,  influenceof,  in,  132              ^^| 

uuirimlg  in,  I6S 

nipples,                                                            ^^H 

wel-nurspa,  156 

nomul  conditions,  110                                ^^H 

Feeding,  indlrecl  substilule.  158 

lactation,  129                                         ^^H 

atliiiiiiial  ration  ot  milk  in, 103 

nursing,  111                                              ^^H 

^^K                             alkalies  in,  IW 

pregnancv,  influence  of,  in,  133              ^^H 
pmTongetl  lactation,  150                              ^^H 

^^^L                           apparatus  for  modi  Real  ion, 

^^^^K 

reeimen  of  lactation.  130                            ^^H 
rules  for  the  management  ot  dlB-              ^^H 

^^^^^^B                  artificial  foods  furinfants,229 

^^^^H                   butler-milk  in,  231 

tiirbed  laetalioii,  13i>                               ^^^| 

^^^^^H                 calculation  by  formula  in, 

weaning.  151                                             ^^H 

^^^^B 

Feeding  of  premature  infunta,  2(10                            ^^^| 

^^^^^^H                   calculation     of     percentage 

amount,  261                                          ^^^| 

^^^^^^^                     eorabiiuitions  in.  187 

caloric  noed  of,  2G1                              ^^H 

^^^^^^^^^            calciilatiiiu    of    percentagee 

intervals,  262                                        ^^H 

^^^^^^^^H                 from  known  niixlurea  in. 

percentages,  2<)2                                   ^^^| 

^^^^^H 

Feet,  ftt  term,  37                                                    ^^H 

^^^^^^^^H           raUiric               11  [    modifica- 

caret  of,  Oii                                                       ^^H 

^^^^^^H 

in  premature  infunlj,  257                              ^^^^^M 

^^^^^^^^H             eiiri'                      lllli 

normal  development  of,  7(1                           ^^^^^| 

^^^^^^^^^L           I'tTpala,  use                191,  204 

nlioes  for,  98                                                     ^^^^^| 

^^^^^^^^^H 

Femoral  hernia,  291                                                     ^^^| 

^^^^^^^^1          (JifHcult    caees           feeding 

Fermentation,  influence  of  heal  on,   170             ^^H 

^^^^^^H 

in  milk.  170                                                           ^^^| 

^^^^^^^^^1          eniulsiou   of   modilied   milk 

ot  milk-tni^ar,  170                                                ^^H 

^^^^^^B 

Fibroid  phthisis.  695  _   _                                            ^^M 

^^^^^^^^^H                                (invage) 

Filaria  Kiingiiinis  hominia.  SM                                   ^^^| 

^^^^^^^^^H          n.'neral   e(iiii=idcru1  ions,    158 
^^^^^^H          illiielrotive  cases  in. 221-228 

Fingei^.  in  the  new-born,  296                                    ^^^| 

Fissures.  794                                                                  ^^M 

^^^^^^^^^H 

Fisliihe.  831                                                                   ^H 

^^^^^^^^^1          I.add'ri  FeeiiiTiK  cartl         189 

Flail  joints.  98.3                                                            ^^1 
Flal-foot,  76,  324                                                          ^H 

^^^^^^^^U                                       lute         198 

^^^^^^^^^H          niiinugenipnl  of  proleidfl 

Floor  in  nursery,  Sif                                                    ^^^M 

^^^^^^H 

FiEtal  eircidation.  11)                                                   ^^^| 

^^^^^^^^1          ma  nu^  men  I  of  siig;ar3ln.l9S 
^^^^^^^^^1                               (i<r    tniidilicalion 

ductiiH  arteriosus  in,  20                              ^^^| 

Eu'^lacliian  valve  in.  20                              ^^^| 

^^^^^^^^1 

foramen  ovale  in,  20                                    ^^^| 

^^^^^^^^H          mulxooii 

umbilical  arteries  in.  20                              ^^^| 

^^^^^^^^^H           methiid        dbtaining  cn?am 

veins  in,  20                                            ^^^| 

^^^^^^1                     W\ 

rhachilis,  333                                                         ^H 

^^^^^^^^H                              obrnining  fal<free 

Fietiia.  typhoid  in  the.  430                                         ^^H 

^^^^^^H 

Fontnneiles.  at  tenn,  2.^                                              ^^| 

^^^^^^^^^H          niilk-lnlionitiiries             (fide 

normal  development   ot  tlie.  44                       ^^H 

^^^^^^H               Milk-bburulorieG),  208  to 

Foramen   ovale,   in    (ix'tal   circulation,  20              ^^H 

^^^^^^H 

open,  72:1                                                        ^H 

^^^^^^^^H 

|)osI-natal  changes  in  the,  54                     ^^H 

^^^^^^^^H           lyplonizutioiiof  milk  in.  203 
^^^^^^^^^H          rulcH  for  [veiling 

Foreign  bodies  in  larynx,  tWO                                    ^^H 

Foro-mitk,  12.'i                                                        ^H 

^^^^^^^^^H          »iurcp       food. 

Funaiilf   for  calciilaling   milk    modificu-             ^^^| 

^^^^^^^^1          aiiirere  of  error  in  iiiodilirB- 

tiojis  {riiU  Feodinu)                                                        ^^^| 

^^^^^^^^M 

Fos9a  of  Itosenrnidler.  2S                                            ^^H 

^^^^^^^^B                              of  milk 

Fosler-fwding  (i-iilr  Wet-nurses'^,  IJill                      ^^H 
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FowIer'B  soljition,  doae  of,  904,  938 
Frecktes,  372 

Friedreich's  diseaae,  1012 
Frozen  section  of  ft  child,  53 
FunctioQB.  in  infant  at  t«rm,  37 
normal  development  of,  77 
Fungus  of  umbillciu,  288 
Funnel  cheat,  321 
Furniture  in  nureery,  89 
Funinculoaia,  352 

a. 

Gasping,  paroxysmal ,  968 
Gastritia,  catarrhal,  787 

chronic,  789 

corroaive,  787 

intectioua,  787 

paeudO'iuembninouB,  788 

ulcerative,  787 
Gastro-enleric    tnct,    classjftcatioo    of 

diseases,  770 
Gavace,  785 
Gelatin,  doae  of,  308 
Genitals,  diseasea  of  the,  873 
Genus  anopheles,  474 

culei,  475 
Gemtan  meaalea  {vide  Rubella) 
GlossitU,031 

Glycosuria  {'nde  also  Diabetes  mellitus), 
1032 

alimentary,  855 

dietetic,  855 
Goat's  milk,  161 
Goitre,  914 

exophthalmic,  921 
Gout,  chronic,  1028 
Graefe'a  symptora,  921 
Grand  mal,  944 
Green  sickness,  908 
Growing  pains,  1031 
Guernsey  cow,  163 

volatile  fats  in  milk  of,  163 
Gum-lane ing,  634 
Gums,  at  term,  27 
Gyrospasm,  966 

H. 

Habit  spasms,  941 

Hffiraatohlasts,  882 

Hematoma  of  the  stemo-cleido-mastoid, 

281 
Hiematuria,  853 
Httmoglobin.  88!.  887 
HEemoelobinuria,  853 

inIectiouB,  300 

paroxysmal,  854 
Hasmo pericardium,  754 
Hiemophilia   (in/ie    also    Hemorrhage    in 

eariy  life),  1021 
Hair,  at  term,  2t 
Hands,  at  term,  37 
Hard  palale,  at  term,  29 

normal  development  of  the,  47 
Harelip,  277 

Harrison's  groove  in  rhachitis,  321 
Head,  at  term,  25 

diseases  of  the  new-bom,  272 

in  premature  infanta,  249 


Head,  in  rhachitis,  320 

relative  proportions  to  tbor&x,  43 

Headache,  961 
Hearing,  at  term,  38 

Heart,    acquired    diseases     of     tbe     (i 
Endocarditis,  acute),  730 
at  term,  21,  32 
chronic  disease  of   the    (vide  En 

carditis,  chronic) 
congenital  diseases  of  the,  720 

cardiac  hypertrophy  in,  7 
defect    of    the     ventricu 

septum,  724 
differential  (liagnosis  of,  7 
general  diasnosis,  723 
general  aymptomB,  721 
general  treatment,  730 
lesions  of  aortic  valves,  72( 

of  mitral  valve,  726 
murmurs  in,  727 
open  foramen  ovale,  723 
persistence    of    the    ducti 

arteriosus,  725,  729 
pulmonary  atreaia,  725 

stenosis,  724,  728 
stenosis  of  the  conus  arter 

oaus,  725 
thrill  in,  727 
IraDsposition    of    the    laig 

arMrics,  726 
tricuspid  insufficiency,  726 
stenosis,  726 
dilatation  of  the,  732 
acute,  732 
chronic,  732 

differential  diagnosis  from  peri 
cardial  effusion,  761 
diseaaea  of  the,  719 

illustrative  cases  of,  749  to  753 
functional  diseases  of  the,  748 
diagnosis .  748 
etiology,  748 

hiemic  murmurs  in,  748,  74 
prognosis,  749 
symptoms,  748 
trealment,  749 
hypertrophy  of  the,  731 
in  rhachitis,  325 
in  scarlet  fever,  548 
normal  development  of  the,  54 
post-natal  changes  io  the,  54 
reflex  symptoms  of,  970 
relations  according  to  age,  82,  86 
weight  of,  during  aevelopment,  65 
Heat,  action  of,  on  milk,  172,  175 
Heating,  in  nursery,  89 
Heat-stroke,  958 
Heberden's  nodes,  1029 
Height,  at  term,  36 

from  birth  Io  fourteen  years,  76 
nurmai  development  of,  68 
Hemiataxia,  976 
Hemi chorea,  935 
Hemiplegia,  975 
Hemorrhage  in  early  life,  303 

in  infantile  scorbutus,  337,  339 
in  syphilis,  519 
of  umbilicus,  39,  306 
Hemorrhagic  diathesis,  I02I 

disease  of  tlie  new-bom,  303 


^^^^^^^^^^^^^^^                           ^^^^^ 

Hemorrlioids,  7^5 

Idiocy.  947 

diaenosis,  950 
etiologv,  94S 
Mongolian,  950 

He|)atiliB.  inters tit.ial,  841 

suppMralive.  Hvi9 

Hereditary  at axiB,  1012 

spastic  paralysis.  11)13 

palliological  anatoity,  948 

syphilis,  diagnosis,  3*27 

Bymptoras,  949 

Hernia.  794 

treatiaent,  952 

^H             (cmiiral.  291 

Ileo-colitis,  acute    (vide   DlarrhiEa,  infec- 

^^t            incarcerated,  289 

tious),  815 

^^B           ingiiin.ll.  290 

amtpbic,  494 

^^H                    ci>ugeiiil!Ll,  290 

tubercular,  394 

^^^^^^           encysted,  290 

lyyilioidal,  439 

^^^H           funicuiiir,  200 

Imbeeilily,  947 

^^^^V           infantile,  2!)0 

Immunization  in  diphtheria,  462 

^                   IreatnLfnl,  291 

Impetigo  contagiosa,  351 

^f          stranpUied,  2S9 
umbi  leal,  28.S 

Incuntinenct^  ot  fu-'ces,  798 

of  urine,  S77 

Heroin,  dose  of,  501 

Incubators,    for   premature    infanta,    257 

Herpos  ioalor,  1169 

Indigestion,  duodenal,  aeut^,  !^03 

Hip,  tuberculosiB  of  the,  420 

chronic,  803 

History,  method  ot  taking,  237 

intestinal,  acute,  802,  807 

HivM,  362 

from  deficient  secretion,  807 

Hodgkin's  diaeaae,  898 

from  fermentation,  808 

HoUtein- Fries ian  cow.  162 

prophylaxis  in,  810 

Hotne  nuidini'aliun  of  milk.  180 

treatment  of,  811 

Human  milk  (I'idf  Milk,  human),  114 

chnonic,  812 

Huntington's  rliorKa,  940 

treatment,  813 

Hutchinsoti's  lecth,  530 

gastric,  acute,  782 

Hydatids  of  liver,  S40 

chronic.  783 

Hydrwele.  291 

Infant,  at  term,  21 

congenital,  291 

abdomen  in,  33 

,                     ency-^iled.  of  canal  of  Nuck,  292 

bile  in,  38 

^^                     of  cord,  292 

bladder  in,  36 

^^P             funicular.  291 

blood  in,  :i8 

^"             infantile,  201 

bone-marrow  in,  37 

f                   treatment,  2B2 

bruin  in,  29 

[            Hydrocephalic  cry.  402 

Bruiinrr's  glands  in.  3S                               ^^^J 

1            Hydrocephalua,  iK(3 

buT^u  phurytigeu  in,  28                          ^^^^^B 
carotiil  artery  in,  32                               ^^^^^H 

^^             acute,  ctioldgy,  093 

^^L                    avmptoms,  993 

^^P            chronic  mlernnl,  acquired,  994 

cranium  in,  26                                             ^^^H 

diaphnigra  in,  31                                          ^^^| 

ei'ngfnilal.  994 

duodenum  in,  34                                     ^^^^H 

diaenoslB,  995 
pntliological  nnalomy,  994 

ear  in,  29                                                  ^^^^H 

Eustachian  tubes  in,  28                            ^^^^ 

[irognrigii*,  9iiii 

in,  29                                                       ^^H 

synifiti'iiis.  iHl-1 

face  in.  26                                                ^^H 

treat tiient.  996 

faucial  tonsils  in.  28                                     ^^H 

congenital.  277 

feeding  of  average.  228                               ^^H 

diagnosis  fnim  rhachitis.  328 

feel  in,                                                            ^^H 

exlemal.  993 

ffelal  circulation  in,  19                                ^^| 

illuslralive  ciues,  997 

fonlanellee  in,  25                                          ^^H 

in  vacuo,  90:i 

functions  of.  37                                             ^^^| 

Hydro-encepholocele,  276 

general  descriptiona  of,  21                     ^^^^M 

Hydronephrosis.  871 

gums  in,  27                                         ^^^^| 
hiuids  in,  37                                             ^^^^| 

Hydropneumothonti,  717 

Hydrol  henipy,  tecliniquc  of  ,in  typ)ioid,447 

hanl  palul«  in,  20                                  ^^^| 

Hydrothorax.  717 

head  in.  25                                               ^^H 

Hypcrpvrexi:!,  (re;ilnienlof,h)'bBUiing,447 

hearinf;  in,  38                                                ^^H 

Hyperlliyrpa,  921 

heart  ui,  32                                                    ^^H 

HyporlTOpliy,  cardiac,  731 
Hvpospodiai,  294 

height  in.  36                                                  ^^M 

iutoslinni  dischargee  in,  39                          ^^^ 

Hysteria,  964 

iutestiuRi  in.  ^5                                        ^^M 

jaws  in,  2(i                                                      ^^H 
lachrymal  glaode  in,  38                               ^^H 

L 

large  intcetinee  in,  36                                   ^^H 

Iclilhyoeis.  373 

Isiynx  in,  25                                                 ^^H 

t'ttnl,  373 

in,  33                                                     ^H 

neonatorum,  ^74 

lungs  in,  32                                              ^H 

Icterus,  K3S 

lymplialie  system  in,  39                              ^^H 

neonaloruni,  309 

lymphoid  tissue  in,  28                              ^^U 

1046 


INDEX. 


Infant,  at  t«nn,  mastoid  antrum,  26 
meconium  in,  39 
mouth  in,  29 
naso-pharynx  in,  27 

neck  in,  24 

ossification  of  Btemum  in,  30 

pancreas  in,  38 

pel  via  in,  36 

petro-fiquamosal  suture  in,  30 

pharyngeal  lymph-veasels  in,  27 
tonsil  in,  28 

pulmonaiy  artery  in,  32 

pulse  in^  36 

reapintion  in,  30,  3d 

salivary  glands  in,  38 

sebaceous  glands  in,  38 

Bight  in,  37 

si^oid  flexure  in,  36 

skin  in,  21 

small  intestines  in,  36 

smell  in,  38 

soft  palate  in,  29 

spine  in,  22 

sternum  in,  30 

slomacli  in,  34 

supra-renal  capsules  in,  34 

sweat  glands  in,  38 

taflte  in,  38 

teeth  in,  29 

temperature  in,  36,  65 

thorax  in.  30 

thymus  glands  in,  32 

tongue  in,  29 

touch  in,  38 

uric  acid  infarction  in,  34 

urine  in,  39 

uterus  in,  36 

uvula  in.  29 

veins  in,  32 

verni^t  caseosa  in,  21 

vitality  in,  37 

voice  in,  37 

weight  in,  30 
Infantile  cerebral  paralysis,  972 

spinal  paralysis.  981 
Infant,  normal,  17 
Infectious  diseases,  specifie.  376 
lismoglobiniiria,  300 

diagnosin,  303 

etiology,  301 

pathological  anatomy,  302 

symptoms,  302 

treatment,  30;t 
Influenza,  469 

diagnosis,  471 
etiology,  4tl9 
fehrile  form,  471 
past ro -enteric  form,  471 
incubation,  469 
ncri'oiis  form.  471 
prognosis,  472 
pseudo  form,  469 
respimtury  type,  470 
sjTnptoniM,  470 
treatment,  472 
variations  in  tvpe,  470 
fehrile,  471 
gnstro-enteric,  471 
ncn-ouB,  471 
respiratory,  470 


Inguinal  hernia,  290 
Inheritance,  in  the  new-bora,  268 
Insolation,  958 

Inspection,  in  physical  examinatioD,  238 
Insular  sclerosis,  1011 
Intermittent  fever  (vide  Malaria) 
Intertrigo,  361 
Interval  of  feeding,  128 
Intestinal  contents  in  premature  infants, 
251 
dischan^,  39,  81,  796 
indigestion    (inde    IndigeetioD,  intes- 
tinal, acute  and  chronic) 
worms  (ride  Worms),  831 
Intestines,  at  term,  35 

diseases  ot  the,  770.  790 

cholera  infantum,  823 

congenital  obliteratioD,  296 

constipation.  798 

developmental,  790 

dilatation,  791 

functional,  797 

hemorrhage  from  the,  305 

indigestion,.  802 

infectious,  815 

intussusception,  792 

median  ical,  790 

new  jjrowtiis,  795 

non-mfect  ious,   790 

tububr,  802 

volvulus,  702 
normal  development  of,  63,  64 
Intra-cranial  tumors,  1001 
Intubation,  in  diphtheria,  467 
Intussusception,  792 
Iodide  of  potassium,  doses  of,  532 
Iritis,  in  measles.  589 
Iron,  doses  of,  90S 

lactate,  90S 

ovoferrin.  908 

sacchratetl  carbonate,  908 

tartrate  of,  and  potassium,  908 
Irrigation  of  the  colon,  821 
of  the  eyes,  281 
of  the  stomach,  734 
Ivy  poisoning,  'i5X 

J. 

Jacksonian  epilepsy.  942 
Jaundice  in  the  new-bom.  309 
Jaws,  at  term.  26 
Jersey  cows.  163 

volatile  fats  in  milk  of,  lfl3 
Joints,  atrophic  diseases  uf  the,  1027 

hypertrophic    diseases   of    the.    1027 
in  cerphro-spinnl  roenin^tis,  431 
in  scarlet  fever,  .'i71 
tuberculosis  of  the,  418 

pathological  anatomy,  419 
symptoms,  420 
treatment,  421 
Juvenile  talies,  1012 

K. 

Kakke,  1009 
Kaposi's  disease,  Xi2 
Keratitis,  in  measles.  589 
interstitial  syphilitic,  532 


^^^^^^^^^^^^^^                          ^^^^^ 

^ 

1           Kentig'a  sigD,  401 

Lavage  of  stomach,  784 

^1 

B            Kidneys,  acquired  diseosea  of  tlie,  S48 

contra- indications,  785 

^^H 

^^_                          (iHile  abo  Nepl^iritia) 

Leg  typ«  of  progressive  muscular  atropliy. 

^^H 

^^^h            acute  degeueration,  8.56 

1016 

^^H 

^^^B                    nephrilis,  S58 
^^H          amyloid  infiltratiuo,  865 

Legs,  development  of,  105 

^^^M 

Lentigo,  372 

^^^M 

^^H            at  tenn,  33 

Leptomeningitis,  1005 

^^^M 

^^^V            chronic  nephritis,  tili3 

Leucocytes.  882,  887 

^^^M 

^^H           clasaificatioti  of.  S5f> 

origin  of  thu,  885 

^^H 

^^H            cimgonital.  K4S 

percentjjge  of,  in  normal  blood,  SS4 

^^H 

^^H            enlargement,  S72 

Leucocytosis,  disea-^ies  in  which  Jt  is 

^^^1 

^^H            general  etiology,  848 

alutent,  888 

^^H 

^^B                    patliology.  K4S 

diseiLsea  in  which  it  is  present.  8S8 

^^H 

^^H                    uyniptomalrology,  850 

in  diseased  conditions    {vide  tlie  dlG* 

^^H 

^^H            in  cercbro-sjiinal  meiuDgilis,  427 

ease  in  queationl 

^^H 

^^H            in  diphtheria,  4511 

pbyaiological,  Stitl 

^^H 

^^H            in  malaria,  478 

Leukemia,  889 

^^H 

^^H            in  piviiiatiire  infunts,  252 

diagnosis,  891 

^^1 

^^H            in  scarlet  fever.  5i>8 

illustrative  casee,  892-898 

^^^M 

^^H            in  t^yphilis,  516 

^^H            malignant  growths,  872 

lymphalie,  889 

^^^M 

mi.xed  f  11  mis,  890 

^^^M 

^^H            normal  development  of,  57 

pathological  anatomy.  889 

^^M 

^^f            passive  congealion,  857 

prognosis,  891 

^^^U 

relations  aouurding  lo  age,  82-86 

splenic  myelogenous,  889 

^^H 

tuberculosis  of.  422 

symptoms,  860 

^^H 

Knee,  tuljereulosis  of  the,  421 

treatment,  892 

^^^1 

Koplik  sputa,  .WO,  591 

Lichen,  1172 

^^^1 

KumysB,  2^1 

planus,  372 

^^^1 

Kyphosis.  323 

Lime-water  U'alr  Alkalies),  190 
Lingua   geographic-a,  6iil 
Little's  disease.  076 

H 

Ij. 

^^H 

Liver,  al  term,  21,  2.1 

^^^M 

Laboratiiries  (i^iile  Milk  laboratories),  208 

diseases  of  the,  837 

^^^^H 

Lachrymal  slanils  al  term   'iS 

abscess,  830 

^^^^^1 

normal  development  of,  77 

acute  yellow  atrophy,  838 

^^^1 

Laclalljuniiii  iiwle  Wliey-protcids),  191 

amyloid,  .840 

^^H 

Lactation,  iliet  m,  1^0 

biliary  calculi,  840 

^^^M 

di8turl>ed,  t.'il 

cirrluiEis,  841 

^^^M 

acute  illness  in,  133 

congestion  of,  8^ 

^^^M 

^^                   dnigs,  131 

fatty  inaitralion,  839 

^^^M 

^^H                   mauiigcment  of.  133,  130 

hydatids,  840 

^^H 

^^H                   menstrual  ion.  132 

icterus,  S3S 

^^^1 

^^H                    pre^mincy,  \Xi 

in  oerebro-epinal   meningitis,  426 

^^H 

^^H           exercise  in,  1-tl 

in  malaria,  478 

^^^M 

^^H           prolonged,  150 

in  rhachitis.  325 

^^H 

^F           regimen  of,  1110 

in  synhilis.  516 
in  luhcrcuiosis,  422 

^^^1 

Iiacloae  ivuie  Milk-aiigar),  169 

^^^1 

Lai^phthalinia.  991 

malfomiatione.  837 

^^^1 

La  grippe  (mV/c  InHuprma),  4<i0 

malpiiwiti.ins,  837 

^^^1 

LanJoiuy-lJejerine     tvpc     of     muscular 

new  growlliH,  840 

^^^1 

atrophy,  1019 

nomuil  development  of,  SO 

^^^M 

Landry's  paral.vsis.  lOlU 

rclitlinnH  uci'ording  tn  ikg(>.  82-^ 

^^^M 

Laniien,  in  premature  infarils,  248 

siie  of,  K3T 

^^^M 

Large  intestines,  at  term.  38 

Lobular  jineimionia  {fiile  Pneumonia, 

aculc  hriincho-) 

^^^M 

m  rini  mil  flea  r  eel  la.  8S3 

^^^M 

Lar\'niriBmus  stridulus,  ti59 

Locomotor  ulAxia.  1012 

^^^M 

Laryngitis,  661 

Lordosis,  323 

^^^M 

^^K            nrute  calarrlial,  661 

Lumbago,  102(i 

^^^M 

^^H           chronic,  OKI 

Lumbar    puncture,    diagnostic    vnlue   of, 

^^^M 

^^■^            parudo-menil.raHolls,  11)13 

2*).  406.  131 

^^^M 

1            Luryui;i  1^1  i:lmilUs.  liiMi 

LuDg,  nliscns  of  llie,  707 

^^H 

1                    in  riiacliitis.  321 

at  term.  21,  32 

^^^1 

1           Luynx.  ut  term.  25 

iliBeoaee  of  the,  6I>I 

^^^1 

fc    .              diplitlicriaof.  4.W               , 

^ngrcnc  of  the.  707 

^^H 

^^^           diseu.'je'i  of  the,  '151) 

m  cetebro-spinal  meningitis,  426 

^^^1 

^^H           foreign  iHiilicfl  in  lhi>,  UOO 

in  diphtheria,  459 

^^^1 

^^H           ne»'  gniu'lliN,  Mn 

in  rliachiliF^.  324 

^^^1 

^^H           imrniiil  ili-\i<lopment  of.  42 

in  sypliiiiiK,  516 

^^H 

^^B           (Bilpniu  uf  Mie.  tiiU 

normal  development  of,  55 

^^^1 

t""""""" 

reflex  syniplnraa  of,  908 

^ 

dtti 
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Lung,  relations  according  to  age,  82  to  86 
Lupus,  423 

LymphaD^ioma  cavenioBum,  632 
Lymphatic  system,  at  term,  39 

nonnal  development  of,  79 
LymphatiBm,  1024 
Lymph-nodes,  diseases  of  tbe,  912 

in  cerebTv-sploal  meningi'tia,  426 

in  measleB,  589 

in  rliachitts,  325 

in  scarlet  fever,  544,  565 

in  syphilis,  518 

tuberculosis  of  the,  384 
Lymphocytea,  883 
Lymphoid  tissue,  at  term,  28 
Lymph-vessels,  pharyngeal,  at  term,  27 

M. 

Macrocytes,  887 
Macro^losHiA,  632 
Malaria,  474 

testivo-autumnal  type,  477 

chronic.  4S1 

combination  of  paroxysms  in,  479 

diagnosis.  481 

etiology,  474 

illustrative  cases,  483-488 

intermittent  type  478 

mosquitoes  as  a  cause  of,  474 

pathological  anatomy,  478 

Plasmodium,  -176 

prognoBiB,  481 

prophylaxis,  482 

quartan  types,  477 

remittent  type,  478 

subacute,  4^1 

symptoms,  478 

table  showing  combination  of  par- 
oxysms, 479 

t«rtian  type,  477 

treatment  482 

white  blood  count  in,  481 
Male-fem,  dose  of,  835 
Malformations  about  the  rectum,  293 

in  the  new-born,  268 

of  bile-^lucU,  294 

ot  extremities.  296 

of  heart,  296 

of  intestines,  296 

of  lEsoph^us,  296 

of  stomach,  296,  770 
Malignant   growths    (i/iiU    New  growths 

and  tumors) 
Malpositions,  of  stomach,  770 
Malted  foorls   {wWe  Proprietary  foods) 
Hammaryglani,  functions  of,  107-109,  111 
Mammitis,  infectious,  168 
Marasmus.  341 
Mare's-milk,  161 
MasUcelis,  884 
Mastitis,  112,  282 
Mastoid  antnim,  at  birth,  29 
Mastoiditis,  in  measlex.  579 

in  scarlet  fever,  .';43 
Masturbation,  879 
Malernal  feeding  (niiU  Feeding,  maternal) 

impressions.  271 
Mattress,  infant's,  88 
Matzoon,  231 


Maxillary  bones,  normal  development  of, 

48 
Measles,  575 

blood  in,  579 

broncho-pneumonia  in,  587 
complications,  587 
contjigium,  57S 
desquamation,  581 
diagnosis,  581 
eats  in,  578 
efflorescence,  581 
enlarged  lymph-nodes  in,  589 
etiology,  575 
eye  complications  in,  589 
hemorrhagic  form,  585 
incubation,  579 
Koplik  spots.  580 
Isvis  form,  585 
malignant  form,  585 
mastoiditis  in,  579 
miliariuB  form,  585 
nephritis  in,  589 
noma  in,  590 
otitis  media  in,  588 
paralysis  in,  590 
pathological  anatomy,  577 
pertussis  in,  587 
pleurilis  in,  588 
prodromal  efflorescence,  580 
prodromata,  579 
prognosis,  ^2 
recurrent  form,  586 
relapses,  586 
seiiuelce,  587 

susceptibility  to  tuberculoais  in,  S79 
symptoms,  579 
thyroid  hypcratmia  in,  589 
treatment,  582 
tuberculosis  in,  589 
variation  in  type.  684 
Measure,  sugar,  185 
Meckel's  diverticulum,  288 
Meconium.  39 
Mogaloblasts,  903 
Megalocylea,  903 
Melsna  neonatorum,  306 
Melanin,  470 

Melanoderma  Icnticularis  progressiva,  372 
Membranous  croup,  661 
Meningitis,  1005 
basilar,  1006 

epidemic   cerebro-spinal,  423 
chronic,  427 
diagnosis,  431 
etiology,  424 
fulminating  forms,  427 
illustrative  cases,  433-439 
intermittent,  427 
mild  forms,  427 
pathological  anatmoy,  424 
prognosis,  432 
symploms,  427 
treatment,  432 
,     types  of  the  disease,  427 
serosa,  993 
simple  acute,  1005 
tubercular,  401 

differential  diagnosis  of,  406 

from  acute  meningitis, 
409 


^^^^^^^^^^^^^^^                                     ^^^^^            UI49           ^M 

1              MeniagitiB,  tuberoukr,   (tifferenlial    diog- 

Milk,  cow's,  rennet-coagulation  of,  171, 172            ^^^| 

1                                             iiosis    from    niiifrior 

salts  of  {fide  Mineral  matter)               ^^H 

^^_^                                          piiUomj'elitis,  4tl7 

spiX'itie  gravity  of,  ltj9                               ^^H 

^^^h                                     fromcerebro-spinalnien-    | 

Bleritization  of.  175                                     ^^H 

^^^^^^                              ingitJH,  409 

temperature  for  giving  inilk,  214             ^^H 

^^^^^^K                            frfim  diseaaos  of  sUioi- 

water  in,  174                                                ^^^| 

^^^^H                                         40C 

whey-proleids  in,  173                                 ^^^| 

^^^^^H                            tnmi  niuluriu.  407 

Milk-fat,  origm  of,  114                                          ^^H 

^^^^^^H                            frvniL   nfphriN's,   407 

Milk,  human,  114                                                         ^^H 

^^^^^^^                             from  pneuiiiiinia,  407 

annlvses  of  normal  and  abnunual,             ^^^| 

^^V                                     from   i^yplillis,   408 

^H 

^^H                                      from  typhoid  fever,  408 

average  com[waition  of,  120                      ^^H 

^^H                     eliolo^,  401 

bacteriological    esiuninBliun    of,            ^^^| 

^^^^^            illusirative  eiwes,  410-418 

^H 

^^^^^^^             infaoltlc  fonn,  405 

clinical  examination  of,  117                     ^^H 

^^^^^^1             pat  111) logical  anatumy,  401 

cum|>ariE(in   with   that   of  oilier            ^^H 

^^^^^H            prognosis,  410 

animals,  161                                             ^^H 

^^^^^^B            Hymptoma,  402 

comp>sition,  114                                         ^^H 

^^^^f              trealnipnt,  410 

of  abnormiil  specimens,  134            ^^^| 

Meningocele,  275 

fat  eatitnation.  118.  121                             ^^1 

tipinal,  'JS4 

formation  of ,  114                                        ^^^| 

Menin^o-inyelitis.  981 

Harrington's  analysis  of,  12(1                   ^^^| 

Mpiiingti-niiflouelc,  284 

microscopic  examination  of,  120           ^^H 

Menstruation,  in  disliimed  lactation,  132 

mineral  matter.  123                                   ^^^| 

Men'al  improssionK,  77 

nervous    disturbances    affecting            ^^H 

Murc'iirials.  doeee  of,  524 

^H 

Microcephnliis,  7-54 

proteids  in,  IIS,  122                                   ^^1 

Micrococcus  lanccolatua,  675 

reaction  of,  121                                          ^^^H 

Mierocytes,  887 
Microglossia.  632 

salts.  ^^^H 
specific  gruvity  of,  118,  121                ^^^H 

Microspornn  furfiu",  354 

sugar  in,  119,  122                                     ^^H 

Middle  milk,  125 

variations  in  composition  of,  125              ^^H 

Miicmine,  Otll 

water  in,                                                       ^^^| 

Miliary  tulierclw,  379,  385 

whev-protei'U  in,  173                                 ^^^^ 

lulicnmlriaiH,  3S2 

Milk-1aboraturic»,  208                                                ^^B 

Milk,  aae'",  lOl 

appuralun  for  tmnaportation  of            ^^H 

Milk,  colostrum,  115 

213                                                  ^H 

Milk,  cow's,  iilbumin  in,  173 

care  of  milk  in,  210                                  ^^H 

1                              analj'sis  of,  168 

centrifugal  cream  mixlures.  215              ^^H 

^^^                               of  creams  from,  15A 

Dc  Laval  separator,  211                            ^^^H 

^^^^                              of  fat-free  milk  from,  ltl8 

[ravily-cream  mixtures,  215  ^^^| 
imitations  of  «tarc)i  pcrecniagea           ^^H 

^^^^^B                     of  »'hi?y  from,  16S  . 

^^^^^^B              Blli?nuan1»  of,  177 

^H 

^^^^H              bacteria        178.  1711 

limits  of  cream  mo<lilicutions.  219            ^^^| 

^^^^^M            calriiim-cnsein  in,  173 

materials  for  modiftealion,  214            ^^H 

^^^^H              care  of. 

milk-mom,  210                                           ^^H 

^^^^^^1              caseinogen 

modified  milk  by  the  quart,  316            ^^H 

^^^^H              chemiHiryof.  167-176 

modifying- room.  191                                  ^^H 

^^^^^^M             cIloiccoF.  insiihsliliilerefrdine.  160 

pnaleurization  of  milk  in,  217                  ^^H 

^^^^^H              comptrrd  ni'Ih  himian  milk,  177 

prescription  wriline  in,  21S                      ^^H 

^^^^^H              compared  with  othprunimalE'.ltil 

separating- mom,  211                      *          ^^H 

^^^^^^1              creams  from.  177 

slerilixation  of  milk  tn,  217                      ^^H 

^^^^1              dilutions  of. 

^H 

^^^^^H              elTciL't  of  cold  CD,  170 

ventilator,  21 1                                            ^^H 

^^^^^^1                               of.  177 

whcy-mixlurc8  in,  220                              ^^^| 

^^^^m              fat-free,  176 

Milk,  marc's.  161                                                  ^^M 

^^^^H 

Milk  of  magnesia,  dnses  tii,  800                           ^^H 

^^^^^^1              formation 

Milk-proteidn,  origin  of,  114                                     ^^^| 

^^^^^1              ensm  in, 

^^^^^^B              Ileal,  action  of.  on,  172.  ITS 

Milk,  scparateil.  176                                                  ^^H 

Milk-BUgar.  16!)                                                           ^H 

^^^^^1              laclose 

fermentation  of.  170                                  ^^^| 

^^^^^^1              milk-pla^mii         1(<0 

management  of.  in  feeding,  1(18             ^^^| 

^^^^^^1              milk-siisar  in.  1(>9 

origin                                                            ^^H 

^^^^^H              mineral  matter        174 

rule   for  calculating  peroentogcfl           ^^^| 

^^^^^H              nitrogenous  entmctivcs  in,  173 

of,  190                                                      ^H 

^^^^^^1              pasteurization  of.  17.^ 

Mirror  writing,  !)-'i4                                              ^^H 

^^^^^^1              ppreetitagc  modification  of,  ISO 

Milral  orifices,  coni^nital  disease  of,  726              ^^^^ 

^^^^^H              pn^son'ntivc;?  in.  IH7 

valve,  ilis^a.^e  oi  the,  741                              ^^H 

^^^^^H              pmduclion  of  sterile,  178 

insiilficienev,  741                                    ^^H 

^^^^^H             reaction 

stenosis.  741                                           ^^H 
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Mixed  feediDg,  150 

Modification    of    milk    (inde    PercenUge 

modification),  180 
Modified  milk,  by  the  quart,  21A 
definition  of,  180 
emulsion  in,  205 
MoUuscum  contagtoaum,  352 
HongoUan  idiocy,  950 
Monoplegia,  975 

Morbus  maculoauB  Werlhofii,  1024 
Morphia,  doses  of,  812 
Mosquitoee,  in  malaria.  474 
Mouth,  at  term,  29 
care  of,  101 

disease  of  the  {vide  Stomatitis),  613 
nomenclature,  613 
inspection  of,  242 
in  Byphilis,  520 
normal  development  of,  48 
wash,  652 
Movements,  intestinal,  795 
Multiple  neuritis,  1009 
Mumps,  611 

submaxilluy,  612 
HurmuiB,  cardiac,  functional,  740 

organic,  749 
Muscular  atrophy,  1014 

progressive  central,  1014 
diagnosis,  1015 
etiology,  1014 
pathological     anatomy, 

1014 
prognosis,  1015 
symptoms,  1015 
treatment,  1015 
progreMire  neural,  1016 
diagnosis,  1016 
etiolocy,  1016 
pathological    anatomy, 

1016 
prognosis,  1017 
symptoms,  1016 
treatment,  1017 
Muscular  dystrophies,  progressive,  1017 
atrophic  forms,  1019 
classification,  1017 
diagnosis,  1019 
ErVs  juvenile  form,  1019 
etiology,  IfllS 

Landouzy-Dejerine  type,  1019 
pathological  anatomy,  1018 
prognosis,  1019 

pseudo-hypertrophic  forms,  1018 
treatment,  1020 
Mutton-broth,  235 
MyatRin,  1025 
Mycelium,  624,  626,  627 
Myelitis,  9S1 
Mvelocvtcs,  RS4 
Mj-ocafditis.  733 

amyloid  degeneration   in,  734 

anemic  necrosis.  7;i3 

brown  atrophy,  734 

OBlrarpous  negcneralion,  734 

diagnosis,  734 

elidlogy,  T.^-l 

fatly  dcftpnemtion.  734 

faify  infiltrafiiin,  734 

■hyaline  transfonnation  ill,  734 

interslilint  form,  "M 


Myocarditis,  parenchymatous  tona,  733 

patholo^cal  anatomy,  733 

prognows,  734 

symptoms,  734 

treatment,  735 
Myoclonia,  942 
Myopathies,  1014 

primary   (vide  Muscular  dyatrophiM), 
1017 
Myotonia,  con^nita,  941 
Myotonic  reaction,  Ml 
Myxcedema,  916 

acquired,  916 

congenital,  016 

diagnosis,  917 

operative,  916 

pathological  anatomy,  916 

symptoms,  916 

treatment,  918 
Myxoma  of  brain,   1001 

N. 

Nsnis,  312 

Nails,  in  syphilis  (oide  also  Onychia),  518 
Napkins,  93 
Nasal   diphtheria,   457 
Naeo-pharynx,  at  term,  27 
diseases  of  the,  644 
normal  development  of,   47 
Natiform  skull,  520 
Neck  at  term,  24 

diseases  of,  in  the  new-born,  281 
normal  development  of,  42 
Nephritis,  858 

acute  glomerular,  858 

acute  sta^,  859 
complications,  8S0 
convalescent  stage,  859 
differential  diagnosis,  860 
etiology,  858 
exacerbations,  859 
fatty  sta^,  859 
pathological  anatomy,  858 
symptoms,  858 
treatment,  860 
urine,  859 
acute  interstitial,  861 
chronic  glomerular,  863 
chronic  interstitial,  863 
clironic  parenchymatous,  861 
in  measles,  589 

in  scarlet  fe\-er,  544  to  548,  568 
subacute  glomerular,  861 

diagnosis,  862 
pathological  anatomy,  861 
prognosis,  862 
Bymptoms,  861 
treatment,  863 
urine,  862 
Nervous  system,  diseases  of  the,  926 

in  cerobro-spinal  meningitis,  426 
in  late  syphilis,  532 
in  rhachilis,  324 
Nettle-rash,  362 
Neuralgia,  993 
Neuritis,  diphtheritic,  459 
multiple,  1009 

progrMsive   interstitial   hypertrophic 
of  infants,  1017 
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Neutrophilea,  884 

New-born,  diseasee  of  llie,  268 

iwute  [ally  deg«nemiioD,  298 

diaeQuaiE,  31X1 
etioloay,  i^H 
patlidTugical  luiatomy, 

2TO 
pnjgaosis,  1(00 
Bytiipicinis,  290 
treatment,  300 

KFute  perirardil  is,  754 

aculi^  {MTitriiiitis,  845 

demiatititi    exfuliatiVB,    356 

diseases  in  general,  268 

erysipi'Urt,  4*il 

general  (linpi(isi«,  271 

general  Jiueiisu,  -iiKi 

general  etiology  *i)i9 

geiieml  [>athologic»l  iinBlomy,200 

gpiiera)  linjgni»fiH,  271 

f!L-iitTul  KyiiijitornB,  270 
leniorrliagir  ciisease,  303 

ielilliyosis,  '-Vii 

infectious  lixinup^lobinaemia,  300 

malfonnatiolia,  2I>8 

maternal  impreHttions,  271 

of  oxtreinilies.  206 

of  head,  272 

of  neck,  281 

of  trunk,  282 

paralysis  of  the,  990 

ponipiiigua,  355 

syphilig,  .513 

syphilis   hieniorrliBgiea,   519 

Byphililir  iHouiio- paralysis,  521 

teliiniis,  4Sit 

trauimil  i»ni,  268 
New  growtlif,  (•(  intestines,  795 

of  kidneys,  872 

o(  larynx   tl59 

of  liver,  840 

of  stomach.  777 
Nipples,  care  of.  Ill 

Nilrate  of  silver,  in  local  applications,  871 
Nilroglycerine.  doses  of,  464 
Nonio   ^Vllie  Stomatitis   gangrrpnoxa) 

in  measles,  UdO 
Normal  develop  in  en  1 ,  39 

ahdonieii,  56 

aseetiding  colon,  64 

bile.  7k 

bladder.  57 

hlood-vexsela,  aa 

iMinp-mnrrow,  77 

brain.  46 

rirelllii.  64 

pord,  30,  77 

crniiiiim,  44 

erioiid  I'Kriilrute,  42 

di'veE'iiiboB  ruluii,  65 

iliiimetfrs,  51 

<liii|ilintirrii.  52 

djseli[irti<«,  HI 

duel  Hi  nrrfricisiis,  54 

diietiif  vrrioKiis,  54 

dum  iiiuter.  46 

ear,  16 

etiijEtot  I  i«,  42 

Kiiodirhi,-!!!  Iiilies,  47 

Kiialurliiuh  Nalvm,  M 


Noimal  ileveloproent,  face,  44 
feet,  76 
fontanellee,  44 
foramen  ovule,  54 
funcIioiiB,  77.82,  950 

f;a  11 'bladder.  56 
lurd  palate,  47 

head,  43 

heart,  54 

height,  68,76 

influeucc  of  coloetnim  period  on 
weight.  70 

intestinal  diachai^^ee,  81 

kidneys,  57 

laehrytnal  ^lande,  77 

large  ilitefstinee,  64 

larynx,  42 

legs.  105 

liver.  56 

hitigs,  an 

lymphatic  syBlem,  79 

nuixilliiry  l>onea,  48 

nienlal  iinprewiiona,  77 

mouth,  4X 

naao-pimryioc,  46 

neck.  42 

ossification,  51 

pnncreiia,  56,  78 

petrc)a'iuamosal  aulupe,  46 

pliarj-ngeal  tonnil.  47 

pulmonary  artery,  55 

pulse,  IJG 

resjjinil  ion,  52,  67 

Buhvftrj-  glands,  78 

sigmoid  flexure,  65 

Bkeleton,  82 

akio,  77 

small  inleslines,  63 

spine,  39 

spleen.  .56 

st«nium,  51 

stomaeh,  58 

subarachnoid  space,  46 

suprarenal  eapeulcs,  57 

surface  anatomy  of  spine    41 

s  went -gin nds,  78 

teeth,  -if* 

temperature.  65.  66 

thorai,  51 

thyinue  gland,  52 

thyroid  glaiid,  79 

topo([ra|)liirjil  anatomy,  82 

umbilical  artery.  54 

umbilical  vein,  .54 

urine,  79 

vfnniform  appendix,  04 

voit*.  77 

weight,  55.68.76 
Normal  tuctulion,  eMileneea  of,  128 
Normoblastji,  9113 
Noae,  diiicaKtH  of  the.  il.'i8 

in  '^yyihjlis,  519 
Nursery,  liyKimo  i>f.  87  to  92 
Nursery- tiiaiiJs,  101 
Nursea  for  premature  inFunis.  2Sft 
Nurxing.  II I 

Nulrilioii.  iliHeases  of,  1113 
NulTitive  period,  6rtit.  109 

Henmil.  232 
lliir.!.   235 
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J  052 

Nux  vomica,  dose  of,  800 
Nyatagmufl,  966 

O; 

Oatmeal  jelly,  method  of  making,  184 
Oatmeel  water,  method  of  making,  184         ^ 
Oata,  analvBis  of  decoctiona  of,  168 
ObBtetrical  paralysis,  990 
diaenosiB,  992 

etioWy.  990  

pathological  anatomy,  990  ' 

prognoBiB,  992 
symptoms,  991 
treatment,  992 
O'Dwyer'a  tubes,  469  ; 

(Edema,  acute  circumscribed,  ^75 
angio-neurolic,  375  ;^         , 
neonatorum,  309       t   '.   l 
CEBophftgitis,  767      ,    /..■-■f':^      ,  ,. 
CEaopbagus,  congemtal  dilatation  of  tbe, 
769    •■  ( 

diseases  of  the,  767 
foreign  bodies  in,  767 
Oidium  albicans,  624 
Omodynia,  1026  , 

Onychia,  late  syphilitic,  531 

syphilitic,  518 
Ophthalmia  neonatorum,  280 
catarrhal,  2S0 
purulent,  280 
symptoms,  2S0 
treatment,  280 
Opium,  dosea  of  the  tincture  of,  822 
Orchitie,  816 

Ossification  of  sternum,  30 
Osteo-arthritis,  1028 

OBt«o-arthropathy,  hypertrophic  pulmo- 
nary, 1036 
Osteochondritis,  syphilitic,  515,  516 
Osteogenesis  imperfecta,  334 
Osteomalacia,  334 

diagnosis   from   rhachitis,   327 
Osteomyelitis,  acute  infectious,  502 
diagnosis,  503 
from  rhachitis,  326 
etiology,  502 
ieucocytosis  in,  504 
pathological  anatomy,  502 
prognosis,  504 
symptoms,  503 
treatment,  504 
Osteoperichondritis,  515 
Osteoperiostitis,  syphilitic,  515     _ 
Otitis   media    (imie  also    Ear)   in  lobar 

pneumonia,  682    '  ■"  t 
Outof-doors,  when  to  go,  100 
Ovoferrin,  dose  of,  908        ■ 
Oxyuris  vermicuiaris,  831 
Oztena,  641 

P. 

Pachymeningitis,  1005  , 

Palpation,  in  physical  examination,  238 
Palsies,  birth,  972 

eKtrft-ut«rine,  972 

infantile  cerebral,  972 
Paludism,  acute,  476 


Pancreas,  at  term,  38 
in  syphilis,  516 

normal  development  of,  56,  7S 
tuberculosis  of,  422 
Papers,  in  nursery,  87 
PatalyBis,  birth,  297 
bulbar,  1009 
cerebral,  972 
diphtheritic,  459 
Erb's  type,  992 
family  periodic,  1013 
from  caries  of  spine,  989 
hereditary  spaa ric,  1013  _  ^ 
in  ecrebro-spmal  meningitis,  42S 
infantile  cerebral,  972 
infantile  spinal,  981 
in  measles,  590 
Landry's,  iOlO 
obstetrical,  990 
pseudo-bulbar,  1009 
pseudo,  in  syphilis,  521 
Paramyoclonus  multiplex,  942 
Paramyotonia,  congenital,  942 
Paraplegia,  975 

Parasites,  intestinal  (vide  Worms),  831 
Paregoric,  doses  of,  686 
Parotitis,  611 
Paroxysmal  gasping,  968 
Parrot's  diseajie,  521 
Pasteurization  of  milk,  175,  217 
Pavor  noctumus,  962 
central,  9C2 
pcriplieral,  963 
Pectus  carinatum,  321 
Pediculosis,  35! 
PedieuIuB  capitis,  351 
Peliosia  rheumatica,  1025 
Pelletierine,  dose  of,  835 
Pelvis  at  term,  36 
Pemphigus,  infantile,  epidemic,  356 
neonatorum,  356 
syphilitic.  518 
Peptonization  of  milk,  in  difiictilt  cases,  2 

technique  of,  204 
Percentage  feeding  (i-iiie  I'eeding,  indire 
substitute) 
importance  and  possibilities  i 
159 
Percentage  modification  of  milk, 
apparatus  for.  184 
calculation  of  combinatioi 

187 
caloric  value  of  food  in,  2 
tor  premature  infants,  26 
illustrative  cases  of,  221 
materials  for,  183 
mixing  and  adminislralii 

193 
rules  for  feeding  in,  196 
sources  of  error  in,  201 
theory  of,  180 
use  of  cereals  in,  204 
Percussion,  in  physical  examination,  22 
Perforation  in  typhoid  fever,  440,  448 
'     Pericardium,  diseases  of  the,  754 

Pericarditis,  acute,  754 
I  acute  plastic  or  dry,  (55 

'  diagnosis,  769 

differential    diagnosis    from 
lated  heart,  761 


^^^^^^^^^^^^^^^                             ^^^^^^                      ■ 

H    Peri(<arditiG,  ncute,  etiology,  754 

Pharyngitis,  acute  follicular,  654                     ^^^^| 

H                     Kwarl.'a  Bign  of,  T58 

acute  simple,  653                                        ^^^^| 

^L                    iUuslrtLth'e  coecs,  703 

chronic,  654                                                ^^^^t 

^^                    putholcigical  anatomy,  72-1 
^H                   pi lytiii^al  signs,  755 
^^^H              point  for  puracenUsis,  702 

Pharynjf,  disease  of  tJie,  648                           ^^^^H 
Phimosis,  870                                                     ^^^^H 

Phlebitis  umbilicolis.  '2H7                                 ^^^^M 

^^^^h             toU^h'fi  sij^n  in,  73(1,  757 

Phoncndoscope.  240                                           ^^^^| 

Phthisis  tibn:>icl,  0'J5                                           ^^H 

^^^^P 

Picture-iii'iuldings,  in  nursery,  87                  ^^^^| 

^^^^"^          irwitmciii,  7ii2 

Pigeon-breast,  :i84,  321                                      ^^H 
Piriow.  infant's,  88                                              ^^^H 

^K                  witl)  exudation,  7oS 

^^^^   chroBie  adliesive,  704 

Pin-worriis,  831                                                    ^^^H 

^^^^k                  diagnosis,  TflO 

Pityriasis,  371                                                      ^^H 

^^^^P                  syinpl.oins,  703 

maculata  et  circinatu,  371                        ^^^H 

^^^^  _                  t'lTtttment,  766 

rosea,  371                                               ^^^H 

^M    PerinephriiiB,  KTO 

rubra,  371                                                     ^^^^| 

H    Periosteal  ilyapla^in,  319 

Plaques  muqucuiJF^.  520                                    ^^^H 

^M    PeritoDeum.  diseases  of  the,  844 

Plasmodium  of  malaria,  476                             ^^^^| 

^B                    non-infectioiie,  Si4 

asfivo-aulumnal,  476-477                ^^^H 

^P                    inftK'lious,  844 

tertian,  470-477                                          V 

^M                   tul>erculosia  of  the,  306 

quartan,  477                                         ^^^H 

H^   Peritonitis,  S44 

quotidian,  470                                     ^^^^| 

H^           acute,  S44 

Pleum,  discaxt^  of  the,  707                           ^^^H 

^H                    pneumococcua,  845 

tuberculosis  of  the,  394                              ^^^^| 

^M           by  extension,  S44 
^1            chronic,  847 

Pleurisy,  acute,  707                                            ^^^^| 

acut«  dry  708                                       ^^^^| 

^M           cnncenilal,  S47 
^H          eiioTogy,  S44 

acute  plastic,  70S                                ^^^H 

blood,  709                                            ^^H 

^H            of  the  ncW'liom,  845 

diagnosis,  711                                      ^^^^| 

^H            pathological  anatomy,  845 

encysted,  709                                      ^^^H 
etiology,  7U7                                   ^^^H 

^M           perforation  in,  844 

^B            prognosis,  840 

physical  signs,  709                             ^^^^| 

^M          symptoms,  845 

primary  forms,  707                            ^^^H 

^M           traiimatir,  845 

prognosis,  711                                      ^^^^| 

■            treatment.  840 

purulent,                                              ^^^^H 

H           tubercular,  300 

secondary.  707                                    ^^^H 

^^^^            dinpmsin,  3i)S 

symplonis,  709                                        ^^^^H 

^^^         eiioioK^',  am 

tn>utinent.                                           ^^^H 

^^^^M            patholueicil  anatoniy.  396 

chronic,                                                         ^^^H 

^^^^1            prognosis,  3i>9 

tubercular.  707                                            ^^^^| 

^^HP            symptoms,  397 

Pleurod.Miia,  1020                                               ^^H 

^^^■^            treatment,  309 

PIcuro-pneumonia,  70S                                      ^^^^| 

H^    Peritonsillur  nliacess,  053 

PneumococcuK  of  Fraenkel,  674,  075              ^^^H 

■     Perityphlitis,  828 

Pneumonia,  074                                                  ^^^H 

H     Perles  of  Laennec.  673 

Pneumonia,  acute  broncho-,  691                      ^^^^| 

H  ,  Pernicious  anipmia.  !>02 

aapimticin,  091                             ^^^H 

^1     Peroneal    tj-pe    of    pnjgrcsaive   muscular 

blood  in,  eiHi                                   H 

H        atrophy,  1010 

Cheynes-Stokra    respiration           ^| 

■    PeriuHsis,  400 

^^H 

^M             eafarrlia)  stage,  490 

complications,  600                      ^^^^| 

^t            com  plica  lions,  499 

cougli  in,  098                               ^^^B 

^P            contagium  in,  490 

cyanosis  in,  098                                  ^U 

^1            diagnosis.  499 

deglutition  pneumonia,  091              ^M 

■           etiology,  4W 

diagnosis,  700                                      ^M 

^M            incubation.  490 

dy^ipni-a,  008                                      ^M 

^1            pathological  anulomy,  406 

ei'iiphyBema  in,  606                             H 

^M            period  of  infectioiisnras,  498 

etioliigy.  091                                         ^M 

^1            prognosis.  499 

gitsttn-enleric    symptoms,                ^| 

^M            prophylaxis,  'iflD 

698                                                     ■ 

^H            spasmodic  slagi'.  490 

ill  cerchro-apinal  meningitis,            H 

^B            stag?  of  decline,  490 

429                                                     ■ 

^M          symptoms,  496 

onset,  697                                        ■ 

■            treatment,  .^00 

pathological  anatomy,  692               H 

ph.vsical  signs,  609                             ^M 

■    Petit  mal,  943 

^m    PelroBftiiamoHut  suture.  40 

priinarv-  forms,  001                    ^^^H 

■                    at  Icrm,  30  - 

priicnosia,  700                             ^^^^| 

^m  .Petticoat,  mfunt'g,  94 

pulse.  097                                    ^^^H 

^1    Pharyngeal  tonnil,  al  term.  28 

rcaohition,  099                          ^^H 

^M                    nonrnil  developrnctit  of,  47 

iwpirntioii,  007                        ^^^H 

H  Phftryngitia.  6.'>3 

aeonndaiy  forms,  601             ^^^^ 
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Pueumooia,  acute  broncho-,  siif  puiation, 

700  , 
Hyiuptonia,  696 
temperature,  697 
terminations,  099 
treatment,  701 
tuberculosis  in,  700 
acute  lobular  (irule  I'neumonia,  acute 

broncho-) 
acute  lobar.due  to  ot1icrorganisins,690 
chronic  broncho-,  695,  704 
hypostatic,  705 
pneumococcua  lobar,  675 

abortive  form,  680 
apex  \'ariety,  680  i 

blood-cultures,  678 
central  form,  680,  681 
cerebml  fonn,  680 
cerebral  symptoms,  6T7 
complicBtions,  682 
cough,  678 
criBLS,  679 

delayed  resolution,  680 
diagnosis,  682 
diagnosis   from   broncho- 
pneumonia, 683 
from  influenja,    684 
from  malaria^   684 
friim  meningitis,  684 
from  pleural  exudation, 

682 
from  tuberculosis  of  the 
lung,  683 
digestive  organs  in,  679 
empyema  in,  682 
etiology,  675 
fulminating  form,  690 
ra^ngrene  in,  682 
illustrative  coacs,  687  to  690 
mimsive  form,  680 
migratory  form,  680 
onsot,  076 
otitis  media  in,  G82 
pathological  anatomy,  675 
[lericarilitiH  in,  682 
physical  signs,  679 
pleurisy  in,  682 
prognosis,  684 
pulse,  577 
lespiralion,  677 
rusty  sputum,  678 
skin,  678 

stage  of  congestion,  676 
of  gray  hepatization,  676 
of  red  hepatiaatinn,  676 
of  resolution,  676 
symptoms,  676 
temperature,  677 
treatment,  685 
urine,  678 
varieties,  6K0 
tubercular,  il8!) 
Pneumopericardium,  754 
Pneumothorax,  717 
Podophyllin,  d<*ie  of,  S06 
Polio-eneephalitia,  1009  I 

Poliomyelitis,  acute  anterior,  982 
diagnosis,  983 

diagnosis  from  cerebral  paralysis,  984 
from  multiple  neuntis,  984 


Poliomyelitis,  diagnosis    from  progress 

central  muscular  atrophy,  10 
from  progreesive  neural  muscu 

atrophy,  1016 
from   paeudo-hypertrophic   m 

cular  dystrophies,  1018 
from  pseudo-paralysis    of   sc 

butus,  985 
from  rhachitis,  327,  985 
etiology.  981 

illustrative  cases,  986-989 
pathological  anatomy,  981 
prognosis,  985 
symptoms,  982 
temporarj-  form,  983 
treatment,  985 
Poly morpl ion Qclear  neiiVrophilea,  884 
Polynuclear  cosinophilea,  8S4 
Polypus  of  the  nose,  041 

of  the  umbilicus,  288 
Porencephaly,  973 
Posthitis,  876 

Post-natal  changes  in  heart,  54 
Posture,  defects  of,  102 
Potassium  chlorate,  doses  of,  622 
Pott's  disease,  402 

diagnosis  from  rhachitis,  327 
Powder,  prescription  for  bathing,  92 
Pregnancy,  influence  of.  in  laclation,  13; 
Premature  infants,  247 

abdomen  in,  249 
air  tor,  2.'i2 
animal  heat  in,  252 
ainylolytic  function  in,  251 
apparatus  for  incubator,  259 
appearance  at  birth,  254 
a(  twenty-four  weeks,  248 
at  tiventy-eight  weeks.  248 
at-thirty-two  weeks,  249 
at  thirty-six  weeks,  249 
at  thirty-eight  weeks.  249 
Block's  feeder  for,  260 
brooders,  2.^7 
caloric  needs  of,  261 
circulation  in,  2.'>2 
details  of  64  days  in  )nciibatr.r,2. 
determination  of  age  of,  247 
digestion  of  fats,  sugar,  and  pr 

teids  in,  251 
feeding  of,  260  to  267 
feet  of,  251 

Ctrir  capacity  of,  251 
idling  of,  253 
head,  249 
incubators  for,  257 
intestinal  contents  in,  251 
kidneys  of,  252 
length  of,  248,  249 
light  for,  253 

normal  development  of,   249 
nurse  for,  259 
prognosis  of,  264 
pulse  of,  253 
reeeptaele  for,  2K 
respiration  of,  253 
sounds  affecting,  253 
alomaeiis  in,  250 
sweat-glands  in.  251 
temperature  of,  253 
temperature  of  incubator,  257 


^^^^^^^^^^^^^^^                                      ^^^^^^             1U65          ^1 

Preniaturt!  lafanta,  IIioraK  of.  240 

Bunula.  2T9                                                          ^H 

trcatnipni  of,  1!54 

Reaction  of  degeneration.  984                                ^^H 

weight  of,  255 

Rectum,  iiialfoimutiong  about,  293                        ^^^| 

Prescription    nriting    (I'l'i/''    deeding   and 

impcrfiiiale  anus.  2!)3                                ^^H 

Percenloj^e  modification  of  milk) 

imperforate  rectum,  293                           ^^^| 

Preservatives  in  milk,  167 

prolapee,  ~Str                                              ^^^| 

Primary  anitmios,  W2 

protoiia'imi,  293                                         ^^H 

chlorosia.  907 

leilex  syniptoins  of,  971                            ^^H 

I)emiciouB,  1)02 

tiealment,  2(13                                            ^^H 

Proctitis,  &26 

Reruncnt  vomiting,  77S                                          ^^H 

Progrfssiie  miiscular  dyatropliiea,  1017 

Proiapfle  of  rcclum,  795 

PropliylaxiB,  value  of.  in  treatment,  246 

Keil  cnrpuscleB.  b^2,  S^7                                           ^^^| 

Reflex  cough,  !i6tl                                                      ^^H 

Reflexes,  dental,  005                                            ^^M 

Proprielary  foods,  221) 

of  ear,  9ljtj       ^                                                  ^^^| 

Protargol,  strength  of,  in  injeclions,  S75 

of  heart,  970.^                                                    ^^M 

ProleiS,    limilalions   of,    in    cream-mix- 

of  larynx,  9ti6                                                     ^^H 

^^B                   ttires,  182 

of  lung,  SOS                                                         ^^H 

^^H             maimgctnent  of,  in  feeding   (side  also 
^■^                  MilE},  138.  220 

of  rectum,  971^                                                  ^^H 

of  stomach.  »70,  tl71                                          ^^1 

r             Prolrjditiuii.  2!}3 

of  vagina,  971                                                      ^^^| 
Ruunct-coagulation,   conditions   influenc-          ^^H 

^^        Prurigo,  3iiS 

^H               feroK,  36S 

ing,  171,172          bhM.    fe.                               ^H 

^^P               mitts  infanfiliB.  3GS 

Kcnnin.  171                                                                  ^^H 
Itespiration,  SSr'                     E£,                                ^^H 

PBeudo-liiilliflr  pamlyais,  1009 

Pseudo-ioflupiiift,  JfiD 

at  term,  30,  36                                                   '^^H 

Pai'udo-LiipmljranouB  croup,  t)61 

in  physical  examination.  238                        ^^H 

FBnriaaia,  367 

variation  acrording  to  age,  67                        ^^H 

Pulmonary  artery,  at  term,  32 

Retarded  speech,  953                                                 ^^H 

normal  development  of,  55 

Kctropliar^ngeol  abEcess,  655                                  ^^H 

lranspii8ition  of  Ibe,  721 

Rhactiitis,  3)3                                                             ^^1 

Pulmonary  atresia,  725 

acute,  320                                                             ^^M 

Pulmonary  osteo-arthropalhy,     hypertro- 

Ittood in,  »25l'  f                                               ^^U 

phic,  1036 
Pulmonan,-  slenosie   724 

bone  lesionB.  314  to  318                                    ^^M 

congenital,  315                                                   ^^^| 

Pulmonary  tulieiruloaiB,  388 

convulsions  in,  320,  324                                ^^H 

Pulmonary  lalve,  disease  of  the,  745 

eraniolahcs  in,  320                                             ^^^| 

insuflicicncy,  715 

diaeOdsiH  of,  326                                                 ^^H 
etiidogy,  313                                                       ^^M 

stenosis,  745 

Pulae,  at  terra,  3C 

extremities  in,  323                                             ^^H 

varialioiis  according  to  age,  fl6 

fcrtsi,  314,  333                                                    ^H 

Purpura,  1022 

food,  as  a  cause  of,  315                                     ^^^| 

^m               fulminariB.  1024 

funncl-chcst  in,  321                                            ^^H 

^^H             ha-morrliagica,  1024 

Harrison's  groove,  3S1                                       ^^H 

^H             Henodi's,  1023 

bead  in,  320                                                         ^^^| 

^^1             rhoumalii'u,  1023 

heart  in,  325                                                        ^^M 

^^F              3iinple\.  1022 

intestines  in.  326                                                ^^^| 

Purulent  E_\-novifis,  of  infauU.  ttcuto,  602 

kyphoEiE  in,  323                                                  ^^H 

PyaMnia  of  tlie  bone.  502 

tBryngnspesmus  in,  324                                 ^^H 

Pyelitis,  acute,  S6S 

late,  314                                                               ^^M 

ohronic.  S70 

liver  in,  325                                                   ^^M 

Pyelonephritis,  808 

lordosifi,  323                                                         ^^1 

Pylorios,  Btenoaia  of  the,  771 

lungs  in,  324                                                        ^^^| 

Pyonepliroais,  870 

lymph  nodes  in,  325                                      ^^H 

Fyo-pneumo-iliorax,  717 

microscopic  lesions  in,  317                                ^^H 
mueclea  in.  324                                                    ^^H 

Q. 

nervous  s.vstem  in,  324                                      ^^H 

occurrence,  313                                                   ^^H 

^^^      Quidrlan  type  of  malaria,  477 
^^B     Quinine,  dosea  n[.  4^2 

of  adoleseence,  314                                              ^^^| 

pathological  anuioiny,  31G                                ^^H 

^^^M 

progno^ifj  in,  :^20                                                 ^^^| 
rndtrgraph  of  legs  in,  324                                 ^^^| 

^H 

rosary  in,  322                                                      ^^^| 

^^^^LAftohisuhiaiB,  2S7 

HCfilioBis  in,  323                                              ^^H 

^^^Pltftcliilis  ("<''''  Rhaeliitis) 

spine  in,  323                                                         ^^H 

^^^    Riwliogmpli  of  Hiriat  and  nlidoinpn,  244 
f                     ol  liyilropneiimolhnrnic,  7111,  7IS 

spleen  in,  319,  325                                              ^^1 

stomach  in.  3211                                                   ^^H 

^^m              of  ■islciinvelilis,  503,  504 

xvmptoms  of.  319                                               ^^H 

^^B             of  rliai-liit^K,  324 

thorax  in,  321                                                      ^^^| 

^^H            ni  syphilis  <>{  Uinra.  528 
^^H             of  tu  xirculoais,  504 

treatment  of,  330                                               ^^H 

visceral  leaions  in,  319                                       ^^H 
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Rh&gades,  520 

Rheumatic  arthritis,  thronic,  1028 
Rheumatic  fever,  505 

articular  mauifcstatiuna  in,  507 
blood  in,  SOS 

curUiac  manifestations,  508 
diagiKisis,  508 

diagnoBie  from  acute  oBteomye- 
litia.  509 
from  infantile   acorbutus, 

337,  aiil 
from  iiiuilijjlu  sepondary  ar- 

tliritiH,  509 
from  rliacliilifl,  320 
etiology,  500 
fibrous  nodules  in,  507 
illustralivc  en£ce,  511  to  573 
patholi)gifal  fliiatomy,  DOT 
prognoaia,  500 
relation  to  ctiorca,  933 
symptoms,  507 
treatment,  509 
urine  in,  508 
Rheumatiam,  atute  articular  (vide  Rheu- 
matic fever),  505 
Rheumat4iiil  disease,  1028 
Rhinitis,  638 

atrophic,  641 
hypertrophic,  C40 
purulent,  ()40 
Rhus  toxicodendn)n,  358 

venenata,  358 
Rickets  (vide  liliachitis) 
Ringworm,  353 
Ri Iter's  disease,  356 
Rfintgen  light,  243 

ROntgenrays,  diagnoalic  value  in  chondro- 
dj'strophia,  329 
in  osteomalacia,  329 
in  osteomyelitis,  329 
in  osteoporosis,  329 
in  rhachitis,  328 
in  tuherculosia,  329 
Rosary,  in  rhactiitis,  322 
Rosen  rail  Her,  foaaa  of,  28 
Rose-apols  {Tide  Typhoid  fever) 
Retch's  sign  of  perieardial  effusion,  750,757 
Rotheln  (vule  Rubella) 
Bound-shouKIe:^.  102 
Round  worniH,  S33 
Rubella,  rum  plications,  591 
diagnosis,  591 
efflorescence,  591 
prognosis,  591 
symptoms,  591 
■    treatment.  591 
Rubeola  (aide  Measles),  575 
Rugs,  in  nursery,  88 
Rules  for  feeding,  196 
Kupia.  517 

S. 

Salicylates,  doses,  509 
Salivary  gLinda,  at  term,  38 

normal  development  of,  78 
Santonin,  dose  of,  8.33 
Scabiee,  349 

treatment  350 
Scales  for  weighing  baby,  90 


Scanning  speech,  1011 
Scapulodynia,  1026 
Scarlet  fever,  536 

blood  in,  540 
contagium  in,  538 
etiology,  537 
heart  m,  548 
incubation  of,  549 
kidneys  in,  544 
lymph  nodes  in,  544 
mastoid itia  in,  543 
nephritis  in,  544  to  548 
otitis  media  in,  542 
pathological  ajiatomy,  539 
sine  eruptione,  662 
skin  in,  539 
throat  in,  540 
variations  in  type  in,  549 
Scarlet  fever,  benign  form,  549 
amaurosis,  569 
complicaiions,  564 

cervical  lympli-nodee 

565 
ear,  566 
kidney,  568 
throat,  564 
desquamation,  551 
diagnosis,  552 
dismtection,  558 
efflorescence,  550 
illustrative  cases,   570,  5i 
invasive  stage,  550 
isolation,  5^ 
joints,  671 

prodromal  stage,  549 
prognosis,  553 
prophylaxis,  553 
pseudo-relapees,  561 
recrudcecence  of  cffloree- 

eence,  562 
reinfections,  561 
relapses,  561 
seruratherapy,  657 
strawberry  tongue,  550 
symptoms,  650 
treatment,  553,  570 
urine,  552,  568 
variations  in  type,  561 
Scarlet  fever,  malignant,  574 
SchOnlein'a  disease,  1023 
School,  102 
Sciatica,  993 

Sclerema  neonatorum,  308 
Scleroderma,  374 

Sclerosis,  amyotrophic  lateral,  1015 
cerebral,  974 

insular,  1011  • 

Scoliosis,  323 
Scorbutus  infantile,  334 

diagnosis    from    acute    antei 
pciliomyelitis,  338 
from  purpura,  337 
from  rhachitis,  326,  337 
from  rheumatic  fever,  33' 
from  ayphilis,  337 
etiology,  334 

pathological  anatomy,  335 
prognoaia,  338 
aymptoms,  336 
treatment,  338 


^^^^^^^^^^^^^^H                                             ^H 

Jjcrolula,  385 

Spondylitis,  tubercular,  402                                        ^^H 

Sonifuloderma,  423 

Sponges  for  bathing  infant   ill                                    ^^H 
Ssnitkin's  rules  fur  feeding,  197                                 ^^H 

ScuriTi  ittfantile   {inde  Scorbutus),  334 

Sebaceous  glands,  at  lorin,  'JS 

Starch,  dcxtrinized,  177                                              ^^^| 

liebuirhira  capitiE,  3^33 
Senna,  dose  <il,  83i 

Starch  jierccntages,  limitation  of,  216                   ^^H 

Starch,  use  of  [vide  Barley  and  oat  decoc-              ^^^| 

Suparated  milk,  176 

tions)                                                                           ^^^1 

deiinition  of,  1S3 

Status  epileplicus,  944                                               _^^H 

Seruin-therapby  in  diphtberia,  464 

lympliuticus,  1024                                               "^^^f 
Stellwag  s  syinptoin,  <J2I                                             ^^H 

Sbirt  toT  infants,  94 

Shoea  for  infants,  98 

Sterile  milk,  produeiion  of,  178                                 ^^H 

Short- c lot  hts,  dross,  98 

St«rilii!atioii  of  milk,  175,  217                                    ^^1 

Hannel  petticiiat,  96 

Sterilized  milk,  Uigc&tibilitv  of,  176                          ^^H 

niglil-drt'-ss,  tMi 

Steriliser,  184                                                                ^^1 

wliite  petticoat,  1}6 

Sterno-cteido-masloid  muscle,  tuematoma             ^^H 

Shorthorn  cow,  162 

of,  2»1                                                                         ^H 

Sight,  at  term,  37 

Sternum,  at  term,  30                                                    ^^| 

Sigmoid  flexure,  at  t^rni,  36 

depressed,  283                                                        ^^| 

nonnal  development  of,  63 

proniiuent,  2h4                                                      ^^^t 
Still's  disease,  1027,  1020                                            ^H 

Silver  nilrale.  strength  iif,  in  injertions,S75 

Simulated  diseaBcs,  MS 

Stimulants,  use  uf,  244                                                ^^^| 

Sinuses,  (hrombosia  nf  the  cerebral,  998 

Stockines,  <J6                                                                  ^^M 
Stomach,  »t  term.  34                                                   ^^H 

Siphon  fiir  removing  cream,  ISO 

Skoiel«n,  normal  development  of,  82 

capacity  of,  58                                                        ^^U 

Skin,  at  term,  21 

diseases  of   the,  classification  of,  770                ^^| 

^^L            diseases  of  the,  340 

contraction  of  the,  772                                ^^H 

^^H            in  cerebro-apinal  meningilia,  427 

cyclic  vomiting,  778                                     ^^H 
dovelopmcnlul^  770                                      ^^H 

^^V           in  premature  infants,  248.  249 

^^H'          in  scarlet  fever,  539 

dilatation  of  the,  773                                   ^^^| 

^^             normal  deielonment  of,  77 
tubercuUisia  of.  423 

funclional,  iii                                              ^^^t 

indigestion,  782                                        ^^H 

Skoda'a  reaanance,  7J0 

infectious,  787                                               ^^^| 

Skull,  development  of,  45 

mechanical.  772                                            ^^^| 

Sleep,  hours  of,  100 

Small  in  test  inefl  at  term,  36 

nervous  vomiting,  778                               ~^^H 
non-infectious,  7i2                                   ^^H 

Small-pox  Lni/c  \iirinliil 

periodic  vumititig.  778                                 ^^^| 

Smell,  at  torm,  3% 

recurrent  vomiting,  77S                              ^^^| 

Soap  fur  bathing  infant,  91 

traumatic,  787                                               ^^^| 

Spasmus  nutans,  968 

1 1 1                                                       ^^H 

Spastic  paralysis,  hereditary.  1013 

^wlh  of,  58  to  63                                               ^^1 
m  premature  iiifuuis,  250                                ^^H 

Specific  infectious  diaeaaes,  376 

Speech,  retarded,  953 

in  rhachitis,  ;j26                                              ^^H 

Spigelia,  dose  of,  834 

lavage  of  the.  7M                                                 ^^^| 

Spina  biK<la,  2»4 

malformations,  770                                         ^^H 

lueningrjccle  in,  284 

mulpoai tions,  770                                                  ^^H 

^_                     meningo-myeloocle  in,  284 

new  growths,  777                                                  ^^^| 

^^B                   spinal  meningocele  in,  284 

nomml  development  of,  57                              ^^H 

^^F                   syringo-myelueele  in,  284 

reflex  ajTuptoma,  970                                           ^^^| 
Stotnacli-tubo  {vide  Gnvage)  78G                               ^^H 

V                          treatment  of,  287 

I          Spinal  fluid, inccrehro-Hpinulnicningiti«,431 

washing,  784                                             ^^H 
Stomatitis  catarrlialis,  615                                          ^^| 

I           Spine,  at  tenn,  22 

1                   curves  of,  41 

classiflcntion  nf,  614                                      ^^| 

^^H            defects  of  posture  on,  102 

exanthcmatica,  615                                      ^^^| 

^^B           flexibility  of.  40 

pathnlciiiical  anatomy,  815                         ^^^| 

^^H           in  rliachitis,  323 

prognosis,  616                                                ^^^| 

^^H           length  of.  to  sacrum.  40 

simplex,  1.115                                                   ^^H 

^^H           normal  'leielopnienl  of,  39 

symptoms.  615                                              ^^^| 

^^H           parnlysie  caused  by  caries  of  (he,  989 

traumatica.  815                                             ^^H 

^^B           surface  anatomy.   41 

chemical.  615                                    ^^H 

^^^            tuberculosis  of  the,  420 

meclmnical.  615                                    ^^H 

1           Spleen,  at  term,  22 

thermal.  615                                          ^H 

^^_^           diseaaee  of  the.  844 

treatment.  616                                               ^^1 

^^B           in  cerebro-spinal  meningitis,  426 

^ngrtT'iiosa,  627                                            ^^H 
lerperica.  618                                                ^^H 

^^H           in  malaria.  478 

^^1            in  rhachilis.  319,  32.'i 

mveetogejietica  hyphomyMtien,                 ^^| 

^^f          in  syphilis.  516 

^H 

^^^            DOrmal  develnpineiil   of,   Stl 

pseudo-memhraQosa,  627                            ^^^| 

1                  tuberculosis  of,  -122 

ulcerosa,  620                                                  ^^H 

1         Splenic  ansmia  of  mfnats,  898 

Stools,  81 ,  795                                                               ^H 

1                   myelogenous  leuku-min,  889 

Strawberry  tongue.  550                                               ^^H 

^3 
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Stridor,  coDgenital,  G59 
Strippinga,  1'25 
Strychnine,  doses  of,  464 
Subaraclinoid  space,  46 
Subfltitute  feeding  {viiie  Feeding) 

indirect  (riJe  Feeding),  158 
Sudani  ina,  360 
Sugar-moftsure,  185 
Sun,  in  nurnery,  Si 
Sun-stroke,  fi5S 

SuprarcnOil  capsules,  at  term,  33,  34 
noriial  du*  cloiirnont  of,  57 
Suprarenal  extracl,  dose  of,  30B 
Sweat-glands,  a(  term,  38 

in  premature  infanta,  251 
normal  development  of,  78 
Sydenham's  chorfa,  'J32 
Symptoms,  causes  of,  in  feeding  cases,  200 
Synovitis  of  infants,  acule  purulent,  502 
Syphilis.  513 

acquired,  513 
cerebral,  1004 
hereditary,  513 

alx>rtton  in,  514 
bone  clianges  in,  515 
Colles's  bw,  514 
early  manifeslationx  of,  517 
alopecia,  518 
anus,  519 
bones,  5*20 
craniotal>cs,  521 
dactylitis,  521 
diagnosis,  522 
digestive  organs,  519 
clnoreHccncii,  517 
eye,  518 

hemorrhages  in,  519 
iodides  of  potassium  in, 

523 
lymph -nodes,  518 
mercurials  in,  524 
mouth,  520 
nails.  51S 
nose,  519 
onychia,  51S 
pathological  anatomy, 

517 
pemphigus,  518 
pla(|iiea  muiueuses,  520 
prognosis,  .^22 
pseudo- paralysis.  521 
rhagades,  520 
snutlles,  517 
spleen,  523 
svmptoms,  517 
liieth,  51S 
IreatiiienI,  523 
inheritance,  513 
late  manifestations  of,  529 
bones,  529 
ear,  .'532 
eye,  531 

Hutchinson's  teeth,  530 
illustrative  cases,   533, 

535 
infantilism,  530 
interstitial  keratitis,  532 
iodide  of  potassium  in, 

432 
mental  dcvelapment,529 


Syphilis,  hereditary,    late   m&nifcstatio 
of,  mercurials  in,  53 
nails,  531 
natifonu  skull,  529 
nervous  system,  532 
onychia,  531 
pathological     analom 

529 
symptoms,  529 
treatment,  532 
liver  in,  516 

miscarriage  in,  514,  520 
pathologiual  anatomy,   515 
post-conceptional,  514 
retro-infection,  514 
spleen  in,  51B 
transmission,  513 
retarded,  513 
Syringomyelia,  1013 
Syringo-myelocele,  284 

T. 

Tabes,  juvenile,  1012 

1'achc  cerebiale,  404 
TicniiE,  834 
'I'ape-worms,  834 
'I'aatc,  at  (erm,  38 
Teeth,  at  term,  29 

in  GyjiliitiE,  518 

normal  development  of,  48 
Temperature,  at  (erni,  36,  05 

tor  admmislration  of  milk,  214 

method  of  taking,  238 

of  incubator  for  premature  infants  21 
Teratoma,  1001 
Tealiclcs,  at  term,  21 

in  syphdis,  516 

tuberculcsis  of  the,  423 

tumors  of  the,  293,  876 

undescended,  292 
Tetanus  neonatorum,  489 
Tetany,  964 

CnvoBlck's  symptom  In,  965 

diagnosis,  905 

etiology,  0G4 

pathological  anatomy,  964 

prognotiis,  965 

symptonis,  964 

treatment,  965 

Trousseau's  symptom,  965 
Thomscn's  discose,  841 
Thorax,  at  term,  30 

diameters  of,  51 

frozen  section  of,  53 

in  premature  infants,  249 

in  rhachilis,  321 

normal  development  of,  51 
I'hroat,  examination  of,  241 

in  scarlet  fever,  540,  564 
Thrombosis  of  the  cerebral  sintisee,  998 
Thrush,  624 
Thymic  asthma,  923 
Thj-mus  gland,  at  term,  32 

diseases  of  the,  923 
relations  of  the,  52 
tuberculosis  of,  422 
Thyroid  gland,  diseases  of  the,  914 
hyperiemia  of  the,  915 
in  measles,  589 


^^^^^^^^^^^^^                          ^^^^^                     ^1 

Thyroid  gliind,  size  of,  70 

luljerculosis  Lif,  421 

Tuberculosis,   localized,    of    the   ileum,                 ^^H 

^H 

tumors  of.  723 

of  the  ioints.  418                                          ^^H 

Thyroiditis,  acute,  922 

of  the  kiiluey,  422                                        ^^^| 

Tics,  041 

of  the  larynx.  388                                        ^^H 

Tinea  uircinulji.  353 

of  the  liver,  422                                            ^^M 

fsvoau,  354 

of  the  lungs,  388                                          ^^H 

^^^L            toDSuraiKi^  33ij 

lymph-nodes,  1184                                                 ^^H 

^^P          (ricoph)^>aft,  vS53 

mesenteric,  387                                    ^^H 

vera]  TO  lor,  354 

pancreas,  422                                        ^^^| 

Toes,  in  rhe  new-born,  296 

peritoneum,  396                                   ^^H 

Tonguf,  a',  term,  29 

pleura,  3il4                                            ^^H 

Toiigue-iieprfssor,  241 
Tongue- lie,  278 

skin,  423                                                ^^1 

spleen,                                                    ^^1 

TonsiUicis,  (i4S 

testicle,  423                                           ^^M 

acute  cryptic,  (S48 
acute  follicular,  64S 

thymus  glanil,  422                               ^^H 

thyroid  gland,  121                                ^^H 

chronic,  Col 

tracliea,  ijS8                                           ^^H 

Tonsils,  faucial.  at  term,  2S 

miliary  liibi-rcKs  in,  379,  38S                             ^^H 

hypertrophhOil,  GjI 

mode  of  infection,  377                                         ^^H 

hypertrophy  of  the  pliaryngoiil,  644  ■ 

predisp^jsition    to,  378                                         ^^H 

pliflryngpal,  at  term,  28 

prophylaxis,  379                                                   ^^H 

Topogmphii^jil  sinaluniv,  82  lo  S6 

tuberculin  (est,  3£0                                              ^^M 

Torticollis,  flcule,  1026 

Tubercuhjsis  of  the  lungs,  388                               ^^M 

Touch,  at  term,  38 

acute  miliary,  388                                ^^H 

Tour^tte's  mixUin-  in  epilepsy,  946 

chronic  dilTusc.  390                              ^^H 

Toys,  in  nursery,  Sll 

chronic  localised,  'JilO                          ^^H 

Trachea,  tlisi'asts  of  the,  664 

%t)                 tuliercular   pneumonia,   388             ^^H 

Tracheotomy,  4il7 

Tumor'albus,  421                                                          ^^H 

Transitional  cells,  883 

Tumors  (iiiie  also    New-growths),   intra-              ^^H 

Traumatiara,  in  the  iieiv-born,  268 

cranial,  lUOl                                                ^^1 

Treatmeni.  general  principles  of,  23ti,  244 

of  testicles,  876                                                      ^^| 

Tremor,  9ti3 

of  thyroid,  923                                                       ^H 

Tricophytoii  lonsurana,  353 

Turpentine  etupe,  448                                                  ^^M 
Typhoid  fever,  436                                                      ^^H 

Tricuspid  valve,  diseaac  ol  ti'c,  744 

J  jl     insuificiency,  "26,  744 

baeilluria  in,  447                                          ^^^| 

sic  no  a  is,  726,  745 

bathing  ill,  447                                             ^^H 

Trional,  dose  of,  7is 

coinplicnl ions,  443                                       ^^^| 

TrisniuB,  in  tetanus,  48W 

diagnosis,  443                                                ^^H 

Trousseau's  svmp'oni,  imii 

from  acute  i!eo-colilis,  444                ^^H 
from  acute  miliary  tubercu-              ^^H 

Trunk,  at  terra,  22 

diseases  of.  in  the  uew-lorn,  282 

losis,  445                                            ^^H 

Tub,  for  bathing  infante,  ill 

from  epidemic  I'orebro-epinal              ^^H 

Tul>orPular    meningitis    [viiU    Meningitis, 

menmgitie,  44I>                                 ^^H 
from  epiitemic  influenza.  44S              ^^H 

tul>eri-illarl 

Tuberculin  test,  3S0 

from  exanthemata,  444                      ^^H 

Tulierciilosi",  376 

from   malaria,   445                               ^^| 

acute  miliary,  37S,  382 

from   pneumonia,   444                        ^^H 

^^^                         pal. hill ojgicid  nnaloniy,  3S2 

from  tubercular  meningifJA,              ^^^| 

^^^^                           EiimiliLting  infantile  atrop^iy, 

445                                                      ^H 

^^^^ 

diaio-reaci  ion  in,  442,  444                         ^^^| 

^^^^^H                   eimulaling     <  vphoid     fever, 

etiologv,  439                                                 ^^H 

^^^^F 

foNlAl,  439                                                      ^H 

^^V          bovine,  in  Hnlion  to  human,  37U 

hemorrhage  in,  440,  448                             ^^H 

^^H            chronic  general,  384 

incubation,  441                                             ^^H 

^^H            conglomerate  tubercles,  379,  38S 

^^H            generni,  liM 

^^^m           general  dingnnsis,  ^80 

in  infancy  and  early  childhood,              ^^H 
leucocytosiK  in,  444                                ^^H 

^^^1            general  el  i,-ili  igi,',  ^7<i 

^^H            gencrnl  piitlinTn^iral  nnnlotiiy,  37S 

pathological  anatomy,  440                         ^^^| 

perforation  in,  440,  448                               ^^M 

^^^1            general  piogno^in,  3M 

prodromal  atoge,  441                                ^^H 

^^^1            general  syinplomalology,  3S0 

prcignoais,  446                                               ^^H 

^^H            Kcnerul  treatment,  381 
^^^^^    kicaliiicd,  .'(84 

rose-snots  in,  440,  442,  444                         ^^M 
scquelif',  443                                                   ^^H 

^^^^^          of  tlie  bladder,  422 

syniploms,  441                                              ^^^| 

^^^^^1               the  hrnin.  400 

lechniiguc  of  hath  in,  447                           ^^H 

^^^^^^B            of  Ihe  brnni-liial     Ivmph-Dades, 

tjfatment,  446                                              ^^^| 

^^^^H 

while  lil<K>d  ciiiinl  in,  443,  444                  ^^H 

^^^^^B          of  the  c^rchro-apinal  syslem,  400 

Widal  reaction  in,  442,  443                        ^^| 

^^^^^H           of  the  cervical  lymph-nodes,  3H5 

Tj*phus  fever,  4fil                                                         ^^M 

1060 


V. 


I    I 


Ulcer  of  alomach,  777 

peptic,  777 
Umbilical  artery,  20 

PiMt-nalal  cliangea  in,  54 
Umbilical  heiiiorrliage,  3a 
Umbilical  hernia,  288 

treatment,  289 
Umbilical  veins,  20 

post-natal  changts  in,  54 

, septic  inflammation  of,  838 

Ombilicoa,  fungus  of,  28S 
polypuB  of,  288 

Unclaasified  diseases,  1021 

UndeacecdeU  tea  tide,  292 

Urpmia  (ririe  Nephritis) 

Uric  acid  infarction,  at  (erm,  34 

Urine  (vide  the  especial  diseaBe) 
at  term,  39 
incontinence  of,  877 
method  of  collecting,  851 
aignificancc  of,  in  nephn'tia,  860 
variations  according  to  aee   79 

Urotropm,  dose  of,  873 

Urticaria,  302 
giant,  375 
UterUB,  at  term,  36 
Uvula,  elongation  of  the,  654 

V. 

Vaccination,  599 

Vaccinia,  599 

Vagina,  occlusion  of,  293 

,,     .   .  .      J^flex  aymptoms  of,  97! 
Vaginitis,  874 
Varicella,  6O3 

complications,  606 
contrasted  with  variola,  606 
diagnosis,  605 
efflorescence,  604 
etiology,  603 
gangrenosa,  604,  606 
incubation,  604 
pathological  anatomy,  603 
prodromata,  G04 
prognosis,  607 
symptoms,  004" 
trcatment,  607 
Variola,  592 

blood  in,  595 
complications,  596 
confluent  form,  595 
contagium  in,  592 
desquamation,  595 
diagnosis,  597 
discrete  form,  594 
efflorescence,  595 
hemorrhagic  form,  596 
incubation,  594 
io  toBtus,  592 
modified  form,  596 
pathological  anatomy,  592 
prognosis,  598 
symptoms,  594 
treatment,  598 
Varioloid,  592,  596 
Veins,  at  term,  32 
Ventilation  in  nursery,  89 


INDEX. 

Ventricular  septum    defect  of  the 
vermiform    appendix,    normal    d. 

ment  of,  64 
Vernix  caaeosa,  21 
Verruc»,  371 
Vertigo,  962 
Vitality,  at  term,  37 
Voice,  at  term,  37 

normal  development  of,  77 
Volvulus,  792  ' 

Vomiting  (iirfe  also  Stomach,  funct: 
7*8 
cyclic  778 
periodic,  778 
peniBt«nt,  778 
recurrent,  778. 
Von  Jakach's  antemia,  898 
Vulvo-vaginilis,  874 

W. 

Walls,  in  nursery,  88 

Wartfi,  371 

Waxy  rigidity,  958 

Weakness,  diagnosis  from  rhachitis  ; 
Weaning,  151  ' 

Weeping  eczema,  363 
Weight,  at  term,  36 

average  daily  eain,  71 
influence  of  coloBtrum  period  on 
normal  development  of,  68  to  76 
physiological  loss  of,  69 
premature  infanta,  255 
Weight-chart,  72 
Weight-index,  73 

chart  illustratinir,  74 
Wet-nuracs,  154,  156 
diet  of,  157 
selection  of,  156 
WindoHa,  in  nursery,  87 
Whey,  analvBis  of,  168 

method  of  making,   184 
Whey-mixturee,  calculation  of,   191 

in  difficult  cases  of  feeding    11 

in  laboratory  modification,'  2: 

Whey-proteids,  in  cow's  milk  and  huir 

Whiskp'y,  as  a  stimulant   244 

White  blood  count  in  disease  (wife  syn 
toms  or  diagnosis  of  disease  in  queetic 

White  corpuscles,  882-887 

Whole  milk,  definition  of,  183 

Whooping-cough  (vide  Pertusals),  496 

Widal  reaction,  442,  443 

Winkel's  disease,  300 
,'     Witches'  milk,  282 
I     Worms,  intestinal,  831 
'  ascaris  lumbricoidea,  833 

I  oxyuris  vermiculariB,  831 

I  tsniee,  834 

!  3c. 

I    X-rays  (vide  Radiograph),  243 

I 

I  ^ 


t 


,,. .  H..-:^^,.-  ••* 


